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PRZEDMOWA

Niniejszy, LXIII tom Rocznika Astronomicznego jest kontynuacja serii rocznikéw astronomicznych opra-
cowywanych i wydawanych nakladem Instytutu Geodezji i Kartografii w Warszawie od 1946 roku. Zostal on
opracowany w ramach tematu ,Monitorowanie efektow geokinematycznych i geodynamicznych w Obserwatorium
Geodezyjno—Geofizycznym IGiK Borowa Géra” wchodzacego w zakres badan statutowych Zaktadu Geodezji i
Geodynamiki IGiK. Zesp6t autorski LXIII tomu Rocznika Astronomicznego stanowia: Jan Krynski i Marcin
Sekowski.

W Roczniku na 2008 rok, podobnie jak w poprzednich Rocznikach, poczawszy od Rocznika na 2004 rok,
sa uwzglednione zmiany zwigzane z nowymi, dostosowanymi do precyzji wspélczesnych technik obserwacyjnych
(ponizej mikrosekundy tuku) definicjami niebieskich systemdéw odniesienia, transformacji miedzy tymi systemami
oraz systemami czasu przyjetymi przez Miedzynarodowa Unie Astronomiczng IAU (2000 r.) i Miedzynarodowa
Unie Geodezji i Geofizyki IUGG (2003 r.) za obowiazujace od 1 stycznia 2003 roku. Pelen tekst Rezolucji XXIV
Zgromadzenia Generalnego IAU w 2000 roku, w tlumaczeniu na jezyk polski, zamieszczono na stronach 214 +221
Rocznika na 2004 rok. Dodatkowo, w Roczniku na 2008 rok, podobnie jak w Roczniku na 2007 rok, uwzgledniono
nowe definicje oraz zmiany terminologiczne wynikajace z rezolucji XX VI Zgromadzenia Generalnego IAU (Praga,
2006). Pelen tekst tych rezolucji w thumaczeniu na jezyk polski zamieszczono na stronach 210 =+ 214 Rocznika na
2007 rok. Zawarte w tablicach Rocznika na 2008 rok pozycje Stonca i Ksiezyca oraz pozycje gwiazd wyrazone sg,
zgodnie z zaleceniami IAU, zaréwno w nowym Niebieskim Posrednim Systemie Odniesienia o poczatku CIO, jak
i w ujeciu ,klasycznym” zwiazanym z punktem réwnonocy wiosenne;j.

Niniejszy tom Rocznika zawiera kilka uzupelnien i modyfikacji. W élad za Rezolucja 2 XXIV Zgromadze-
nia Generalnego IUGG (Perugia, 2007) wprowadzono Geocentryczny Ziemski System Odniesienia GTRS, ktory
zostal zdefiniowany w zgodnosci z Rezolucja B1.3 Zgromadzenia Generalnego IAU w 2000 r. Uzupelniono takze
definicje Miedzynarodowego Ziemskiego Systemu Odniesienia ITRS jako szczegélnego GTRS, ktérego orientacja
utrzymywana jest w ciaglosci z poprzednimi uzgodnieniami miedzynarodowymi (orientacja BIH). Dokonano takze
licznych korekt dotyczacych wykorzystywanego w obliczeniach oprogramowania. Wigkszo$¢ programoéw zostata
gruntownie i szczegdtowo zweryfikowana i ponownie skompilowana w jednorodny i spojny pakiet. Pozwolito to
na dalsza automatyzacje obliczen i czynnosci zwiazanych z tworzeniem kolejnych wydan Rocznika. Zostato usu-
nietych przy tym kilka drobnych bledéw, nie majacych jednak widocznego wplywu na wartoéci prezentowanych
danych.

W pracach nad Rocznikiem Astronomicznym na 2008 rok korzystano z materialéw z kolejnych Zgromadzen
Generalnych TAU i IUGG, zbioréw opracowan: IERS Technical Note 29 (zawierajaca publikacje z Workshopu
IERS na temat ,Implementation of the New IAU Resolutions”), ktéry sie odbyl w kwietniu 2002 roku w Paryzu,
LIERS Conventions 1996”7, ,IERS Conventions 2003”, opracowan Grup Roboczych Oddziatu Astronomii Funda-
mentalnej AU i szeregu publikacji, zaczerpnietych gléwnie z Astronomy & Astrophysics, a takze z materialéw
Workshopu Sekeji Dynamiki Ziemi Komitetu Geodezji PAN w Warszawie w maju 2004 roku.

Zawarto$¢ wiekszosci tablic w Roczniku stanowi wynik obliczen wykonanych w Zakladzie Geodezji i Geody-
namiki IGiK przy uzyciu uaktualnionych, dotychczas uzywanych programéw oraz nowych programéw, w ktérych
wykorzystane zostaly procedury udostepnione przez IERS i SOFA — wszystkich opracowanych przez Marcina
Sekowskiego. Program do interpolacji izogon deklinacji magnetycznej oraz mape tych deklinacji na rok 2008 spo-
rzadzila Elzbieta Welker. Obliczenia kontrolne przykladéw numerycznych zamieszczonych w czedci szczegolowej
Rocznika wykonali Helena Bieniewska, Maciej Moskwifiski, Marcin Sekowski i Eukasz Zak. Obliczenia dotyczace
za¢mien Stonca i Ksiezyca oraz tablice konfiguracji planet w roku 2008 opracowano na podstawie danych Rocz-
nika Astronomicznego Instytutu Astronomii Stosowanej Rosyjskiej Akademii Nauk w St. Petersburgu. Do spo-
rzadzenia efemeryd Stonca, Ksiezyca i planet Ukladu Stonecznego postuzyly dane efemerydalne DE405/LE405.
Wspélrzedne bieguna péinocnego Ziemi CIP oraz réznice UT1 — UTC zaczerpnigto z wydawnictw Centralnego
Biura Miedzynarodowej Stuzby Ruchu Obrotowego Ziemi (IERS) w Paryzu. Informacje o radiowych sygnalach
czasu oparte sa na corocznie uaktualnianych danych dostarczanych przez Bureau International des Poids et Me-
sures w Sevres. Programy uzywane do tablicowania danych i formatowania Rocznika oraz sktad caloéci Rocznika
w systemie TEX, zaréwno drukowanej wersji ksiazkowej jak i elektronicznej pdf zostaly wykonane przez Marcina
Sekowskiego.

Definicje i wielkoéci stalych astronomicznych uzyte w Roczniku sa oparte na rezolucjach podjetych przez
Miedzynarodowa Unie Astronomiczna na kolejnych Zgromadzeniach Generalnych (Grenoble, 1976; Montreal,
1979; Patras, 1982), ktére staly sie podstawa Systemu Stalych Astronomicznych IAU1976 oraz na rezolucjach
Zgromadzenia Generalnego IUGG (Canberra, 1979), na ktérym przyjeto obowiazujacy Geodezyjny System Od-
niesienia GRS80. System Stalych Astronomicznych TAU1976, zgodnie z uchwalta IAU, od 1984 roku obowiazuje
we wszystkich pracach astronomicznych oraz krajowych i zagranicznych rocznikach. Nowy system stalych i jed-
nostek astronomicznych, zaaprobowany przez Zgromadzenie Generalne IAU (Buenos Aires, 1991), obligatoryjnie
jeszcze nie wprowadzony, zostal przedstawiony na stronach 136 + 145, XLVII tomu Rocznika Astronomicznego z



roku 1992. Obecnie jest on uaktualniany. Projekt najnowszego systemu stalych astronomicznych jest przedmio-
tem dyskusji na forum IAU. Podobnie, nowy geodezyjny uklad odniesienia dyskutowany podczas Zgromadzenia
Generalnego IUGG (Birmingham, 1999) nie doczekal sie jeszcze akceptacji jako obowiazujacy. Podane w Rocz-
niku wielkoéci stalych astronomicznych odnosza si¢ do systemu IAU1976 poprawionego o przyjete przez IERS
nowsze wyznaczenia oraz zbiezne z ICRS stale planetarne JPL Development Ephemeris DE405 i Lunar Ephe-
meris LE405, a takze uzupelnione na mocy rezolucji Zgromadzeni Generalnych TAU (Manchester, 2000; Praga,
2006) o nowe stale definiujace Lg, Lp, To i TDBy, stala podstawowa Jog i stala pochodna L.

Algorytmy i programy opracowane do obliczania podanych w niniejszym Roczniku pozycji cial niebieskich,
wyrazonych w nowych systemach odniesienia, poddane byly skrupulatnej kontroli wewnetrznej i weryfikacji.
Ich poprawno$é¢ zostala takze potwierdzona zgodnoscia publikowanych danych z danymi zawartymi w innych
wydawnictwach rocznikowych, w ktérych w ostatnim okresie zostaly wdrozone zalecenia IAU (Apparent Places of
Fundamental Stars, Astronomisches Rechen-Institut, Heidelberg; Astronomiceskij Jezegodnik, Institut Prikladnoj
Astronomii RAN, St. Petersburg; The Astronomical Almanac, Waszyngton/Londyn).

Podobnie jak w latach 2002-2007 Rocznik Astronomiczny na rok 2008 obok wersji drukowanej zostal opra-
cowany w formie elektronicznej, w formacie pdf. Jest on dostepny na stronach internetowych Zaktadu Geodezji i
Geodynamiki IGIK (http://www.igik.edu.pl).

Jan Krynski
Redaktor naukowy Rocznika Astronomicznego



SKROTY STOSOWANE W ROCZNIKU

BG — Borowa Géra

BIH — Bureau International de I’'Heure (Migdzynarodowe Biuro Czasu)

BIPM — Bureau International des Poids et Mesures (Migdzynarodowe Biuro Wag i Miar)

BCRS — Barycentric Celestial Reference System (Barycentryczny Niebieski System Odniesienia)

CEO —  Celestial Ephemeris Origin (Niebieski Efemerydalny Punkt Poczatkowy)

CEP —  Celestial Ephemeris Pole (Efemerydalny Biegun Niebieski)

CIO —  Celestial Intermediate Origin (Niebieski Posredni Punkt Poczatkowy)

CIO* — Conventional International Origin (miedzynarodowy umowny $redni biegun pdéinocny Ziemi)

CIP —  Celestial Intermediate Pole (Posredni Biegun Niebieski)

CRP — Conventional Reference Pole (Konwencjonalny Biegun Odniesienia)

CSE — czas $rodkowoeuropejski (str. 183)

CTRS — Conventional Terrestrial Reference System (Konwencjonalny Ziemski System Odniesienia)

DORIS — Doppler Orbit Determination and Radio Positioning Integrated on Satellite (francuski globalny system
nawigacyjny dla obiektéw naziemnych i kosmicznych)

DUT1 — réznica czasow UT1 i UTC

EOP — Earth Orientation Parameters (parametry ruchu obrotowego Ziemi)

ERA — Earth Rotation Angle (Kat Obrotu Ziemi) (str. 173)

ET — Czas Efemeryd (str. 185)

FK4 — czwarty fundamentalny katalog gwiazd

FK5 — piaty fundamentalny katalog gwiazd

FK6 — sz6sty fundamentalny katalog gwiazd

GCRS — Geocentric Celestial Reference System (Geocentryczny Niebieski System Odniesienia)

GMT  — czas stoneczny $redni Greenwich (str. 180)

GMST — $redni czas gwiazdowy Greenwich (str. 181)

GPS — Global Positioning System (Globalny System Nawigacyjny)

GPST — GPS Time (czas GPS)

GRS — Geodetic Reference System (Geodezyjny System Odniesienia)

GSD — patrz JSD

GST — prawdziwy czas gwiazdowy Greenwich (str. 182)

GTRS — Geocentric Terrestrial Reference System (Geocentryczny Ziemski System Odniesienia)

IAU — International Astronomical Union (Miedzynarodowa Unia Astronomiczna)

ICRS — International Celestial Reference System (Migdzynarodowy Niebieski System Odniesienia)

IERS — International Earth Rotation and Reference Systems Service (Migdzynarodowa Stuzba Ruchu Obrotowego
Ziemi i Systeméw Odniesienia)

ILS — International Latitude Service (Migedzynarodowa Stuzba Szerokosci)

IPMS  — International Polar Motion Service (Migdzynarodowa Stuzba Ruchu Bieguna)

IRM — IERS Reference Meridian (potudnik zerowy IERS)

IRP — IERS Reference Pole (biegun odniesienia IERS)

IRS — Intermediate Reference System (Posredni System Odniesienia)

ITRS  — International Terrestrial Reference System (Miedzynarodowy Ziemski System Odniesienia)

IUGG — International Union of Geodesy and Geophysics (Miedzynarodowa Unia Geodezji i Geofizyki)

JD — data juliafiska odniesiona do czasu ziemskiego (T'T) (str. 186)

JED — data juliaiiska odniesiona do skali Czasu Efemeryd (str. 186)

JPL — Jet Propulsion Laboratory

JSD — julianska data gwiazdowa (str. 186)

LLR — Lunar Laser Ranging (laserowe pomiary odlegtosci do Ksigzyca)

MJD — zmodyfikowana data juliaiska (str. 186)

NRO — Non-Rotating Origin (Nieobracajacy si¢ Punkt Poczatkowy)

RA — Rocznik Astronomiczny IGiK

SAO — Smithsonian Astrophysical Observatory

SDT — Dynamiczny Czas Gwiazdowy (str. 182)

SI — Systeme International d’Unités (miedzynarodowy system jednostek)

SLR — Satellite Laser Ranging (laserowe pomiary odlegtoéci do sztucznych satelitéw Ziemi)

TAI — Miedzynarodowy Czas Atomowy (str. 178)

TCB — czas wspdlrzednych barycentrycznych (str. 179)

TCG — czas wspélrzednych geocentrycznych (str. 179)

TDB — Barycentryczny Czas Dynamiczny (str. 180)

TDT  — Ziemski Czas Dynamiczny (str. 186)

TEO —  Terrestrial Ephemeris Origin (Ziemski Efemerydalny Punkt Poczatkowy)

TIO — Terrestrial Intermediate Origin (Ziemski Posredni Punkt Poczatkowy)

Tr — Czas Ziemski (str. 179)

USNO — US Naval Observatory

ur — czas uniwersalny (str. str. 181, 184)

UTO0 — czas uniwersalny prawdziwy (str. 184)

UT1 — czas uniwersalny $redni (str. str. 181, 184)

UT2 — czas uniwersalny quasi-jednostajny (str. 185)

UTcC — Czas Uniwersalny Koordynowany (str. 182)

VLBI — Very Long Baseline Interferometry (interferometria dtugich baz)

WGS —  World Geodetic System (Swiatowy System Geodezyjny)

ZT — czas strefowy (str. 183)



ROK 2008

DNI SWIATECZNE

Nowy Rok wtorek 1 stycznia Boze Cialo czwartek 22 maja
Wielkanoc niedziela 23 marca Whiebowziecie NMP piatek 15 sierpnia
Pon. Wielk. poniedzialek 24 marca Wszystkich Swietych sobota 1 listopada
Swieto Pracy czwartek 1 maja Nar. Sw. Niepodlegtosci wtorek 11 listopada
Sw. Narod. 3 Maja  sobota 3 maja Boze Narodzenie czwartek 25 grudnia
Zielone Swi@tki niedziela 11 maja Swigtego Szczepana piatek 26 grudnia
PORY ROKU
Stonce wstepuje w znak Barana, poczatek wiosny astronomiczne;j 20  marca 5487 urT
Stonce wstepuje w znak Raka, poczatek lata astronomicznego 20  czerwca 23 59.3 ”
Stonce wstepuje w znak Wagi, poczatek jesieni astronomicznej 22 wrzesnia 15 44.5 ”
Stonce wstepuje w znak Koziorozca, poczatek zimy astronomicznej 21 grudnia 12 03.7 ”
Ziemia w perihelium 2 stycznia 239 ”
Ziemia w aphelium 4  lipca 7.7 ”
STALE PRECESYJNE (IAU 1976) (2008.5)
Roczna precesja w dlugosci P 5072928
Roczna precesja réwnika P1 50.3882
Roczna precesja ekliptyki D2 0.1039
Roczna precesja w rektascensji m 46.1267 = 3307511
Roczna precesja w deklinacji n 20.0423 = 1.33616
Srednie nachylenie ekliptyki do réwnika € 23°26' 17747
Wspolrzedne geograficzne Obserwatoriéw w Polsce
Miejscowosé Nazwa Punkt ) A
Belsk Centralne Obs. Geofizyczne IG PAN +51°50'12" +1"23"10°
Biatkéw Filia Obs. Inst. Astr. UWr. stup pawil. wyzszego +51 28 32 +1 06 38.38
Borowa Gora Obserw. Geod.-Geofiz. IGIK instr. przejsciowy +52 28 34 +1 24 08.914
Borowiec Astrogeodyn. Obs. CBK PAN dawny instr. przejsc. I +52 16 38 +1 08 18.437
Chorzow Obserwatorium Astronomiczne refraktor +50 17 31.8 +1 15 58.52
Fort Skata Filia Obs. Astr. UJ. radioteleskop +50 03 15 +119 18.5
Grybdéw Filia Obs. Astr.-Geod. PW stup centralny +49 37 48.5 +1 23 48.28
Hel Obserw. Geofizyczne IG PAN +54 36 24 +11517.2
Jézefostaw Obs. Geod.-Astr. PW instr. przejsciowy +52 05 54 +1 24 08.600
Krakow Obserw. Astr. UJ koto poludnikowe +50 03 51.9 +1 19 50.28
Ksiaz Dolnoél. Obs. Geofizyczne IG PAN stan. wahadel ptyw. +50 50 41 +105 11
Lamkéwko Obs. Satelitarne UWM stup stacji perm. GPS +53 53 32.631 +1 22 40.785
Ostrowik Filia Obs. Astr. UW refraktor +52 05 23 +1 25 40.8
Piwnice Obserw. Astr. UMK stup centralny +53 05 48 +114 13.1
Poznan Obserw. Astr. UAM dawny instr. przejsc. +52 23 53.0 +1 07 30.99
Suhora Obserw. Astr. AP w Krakowie +49 34 09 +1 20 16.2
Swider Obserw. Geofizyczne IG PAN +52 06.9 +1 25 01
Warszawa Obserw. Astr. PW stup centralny +52 13 21.0 +1 24 02.36
Warszawa Obserw. Astr. UW dawne koto potudn. +52 13 04.6 +1 24 07.25
Warszawa Stacja Plywowa CBK PAN stup grawimetryczny +52 12 52 +120 17
Wroclaw Obserw. Inst. Astr. UWr. instr. przejsciowy +51 06 42.1 +1 08 21.22




CZAS GWIAZDOWY GREENWICH I KAT OBROTU ZIEMI 2008

0" UT1 0" UT1
DATA DATA
GMST Eq GST 0 GMST Eq | GST 0
050001 050001

Styezer 0| 6'36™0°5005 | +5350 | 1170355 | 6'3545°0134 | tuty 15| 9'3732%0474 | 46188 | 32°6662 | 9"37°07°0730
1| 640 07.0559 | +5322 | 07.5881 | 6 39 42.4603 16| 9 41 28.6028 | +6266 | 29.2294 | 9 41 03.6200
2| 644 03.6112 | +5310 | 04.1422 | 6 43 39.0073 17| 945 25.1581 | +6352 | 25.7934 | 9 45 00.1669
3| 648 00.1666 | +5319 | 00.6985 | 6 47 35.5542 18| 949 21.7135 | +6426 | 22.3561 | 9 48 56.7139
4] 651 56.7220 | +5354 | 57.2573 | 6 51 32.1012 19| 953 18.2689 | +6471 | 18.9159 | 9 52 53.2608
5| 65553.2773 | +5412 | 53.8185 | 6 55 28.6481 20| 9 57 14.8242 | +6477 | 15.4720 | 9 56 49.8078
6 | 659 49.8327 | +5490 | 50.3817 | 6 59 25.1951 21 {10 01 11.3796 | +6446 | 12.0242 | 10 00 46.3547
7| 703 46.3881 | +5579 | 46.9460 | 7 03 21.7420 22|10 05 07.9350 | +6385 | 08.5735 | 10 04 42.9017
8 | 70742.9434 | +5671 | 43.5105 | 7 07 18.2890 23| 10 09 04.4904 | +6307 | 05.1210 | 10 08 39.4486
9 | 711 39.4988 | +5751 | 40.0739 | 7 11 14.8359 2410 13 01.0457 | +6226 | 01.6683 | 10 12 35.9956
10 | 7 15 36.0542 | +5810 | 36.6352 | 7 15 11.3829 25|10 16 57.6011 | +6155 | 58.2166 | 10 16 32.5425
11 | 7 19 32.6095 | +5840 | 33.1936 | 7 19 07.9298 26 | 10 20 54.1565 | +-6102 | 54.7667 | 10 20 29.0895
12 | 723 29.1649 | +5839 | 29.7488 | 7 23 04.4768 27|10 24 50.7118 | +6074 | 51.3192 | 10 24 25.6364
13 | 727 25.7203 | +5811 | 26.3014 | 7 27 01.0237 28 | 10 28 47.2672 | +-6069 | 47.8741 | 10 28 22.1834
14 | 731 22.2756 | +5769 | 22.8525 | 7 30 57.5707 20 | 10 32 43.8226 | +6087 | 44.4313 | 10 32 18.7303
15 | 7 35 18.8310 | +5728 | 19.4038 | 7 34 54.1176 | Marzec 1|10 36 40.3779 | +6121 | 40.9900 | 10 36 15.2773
16 | 7 39 15.3864 | +5706 | 15.9570 | 7 38 50.6646 2110 40 36.9333 | +6164 | 37.5497 | 10 40 11.8242
17 | 743 11.9417 | +5718 | 12.5136 | 7 42 47.2115 3110 44 33.4887 | +6205 | 34.1091 | 10 44 08.3712
18 | 747 08.4971 | +5772 | 09.0743 | 7 46 43.7585 4|10 48 30.0440 | +6233 | 30.6673 | 10 48 04.9181
19 | 7 51 05.0525 | +5863 | 05.6388 | 7 50 40.3054 5(10 52 26.5994 | +6238 | 27.2232 | 10 52 01.4651
20 | 7 55 01.6078 | +5978 | 02.2057 | 7 54 36.8524 6|10 56 23.1548 | +6213 | 23.7760 | 10 55 58.0120
21 | 7 58 58.1632 | +6096 | 58.7728 | 7 58 33.3993 7111 00 19.7101 | +6156 | 20.3257 | 10 59 54.5590
22 | 8 02 54.7186 | +6194 | 55.3380 | 8 02 29.9463 8|11 04 16.2655 | +6073 | 16.8728 | 11 03 51.1059
23 | 8 06 51.2740 | +6256 | 51.8996 | 8 06 26.4932 911 08 12.8209 | +5982 | 13.4191 | 11 07 47.6529
24 | 8 10 47.8293 | +6277 | 48.4570 | 8 10 23.0402 10 [ 11 12 09.3762 | +5901 | 09.9664 | 11 11 44.1998
25 | 8 14 44.3847 | +6260 | 45.0107 | 8 14 19.5871 11|11 16 05.9316 | +5850 | 06.5166 | 11 15 40.7468
26 | 8 18 40.9401 | +6218 | 41.5618 | 8 18 16.1341 12 | 11 20 02.4870 | +5839 | 03.0709 | 11 19 37.2937
27 | 8 22 37.4954 | +6164 | 38.1118 | 8 22 12.6810 13| 11 23 59.0423 | +5869 | 59.6292 | 11 23 33.8407
28 | 8 26 34.0508 | +6112 | 34.6620 | 8 26 09.2280 14 | 11 27 55.5977 | +5927 | 56.1904 | 11 27 30.3876
29 | 8 30 30.6062 | +6073 | 31.2135 | 8 30 05.7749 15| 11 31 52.1531 | +5996 | 52.7527 | 11 31 26.9346
30 | 8 34 27.1615 | +6055 | 27.7670 | 8 34 02.3219 16 | 11 35 48.7084 | +6056 | 49.3140 | 11 35 23.4815
31 | 8 38 23.7169 | +6060 | 24.3229 | 8 37 58.8688 17 [ 11 39 45.2638 | +6091 | 45.8729 | 11 39 20.0285

Luty 1| 84220.2723 | +6089 | 20.8812 | 8 41 55.4157 18 | 11 43 41.8192 | +6091 | 42.4283 | 11 43 16.5754
2 | 846 16.8276 | +6139 | 17.4415 | 8 45 51.9627 19 | 11 47 38.3745 | +6056 | 38.9801 | 11 47 13.1224
3| 850 13.3830 | +6203 | 14.0033 | 8 49 48.5096 20 | 11 51 34.9299 | +5989 | 35.5288 | 11 51 09.6693
4| 854 09.9384 | +6271 | 10.5655 | 8 53 45.0566 21| 11 55 31.4853 | +-5903 | 32.0756 | 11 55 06.2163
5| 8 58 06.4937 | +6334 | 07.1271 | 8 57 41.6035 22 | 11 59 28.0407 | +5810 | 28.6217 | 11 59 02.7632
6 | 902 03.0491 | +6378 | 03.6869 | 9 01 38.1505 23| 12 03 24.5960 | +5725 | 25.1685 | 12 02 59.3102
71905 59.6045 | +6394 | 60.2439 | 9 05 34.6974 24|12 07 21.1514 | +-5656 | 21.7170 | 12 06 55.8571
8 | 909 56.1598 | +6378 | 56.7977 | 9 09 31.2444 25|12 11 17.7068 | +-5610 | 18.2678 | 12 10 52.4041
9913527152 | +6332 | 53.3484 | 9 13 27.7913 26 | 12 15 14.2621 | +5590 | 14.8211 | 12 14 48.9510
10 | 9 17 49.2706 | +6265 | 49.8971 | 9 17 24.3383 27|12 19 10.8175 | +5594 | 11.3769 | 12 18 45.4980
11 | 921 45.8259 | +6196 | 46.4455 | 9 21 20.8852 28 | 12 23 07.3729 | +-5616 | 07.9345 | 12 22 42.0449
12 | 925 42.3813 | +6142 | 42.9955 | 9 25 17.4322 29 | 12 27 03.9282 | +-5650 | 04.4932 | 12 26 38.5918
13 | 929 38.9367 | +6119 | 39.5486 | 9 29 13.9791 30| 12 31 00.4836 | +-5685 | 01.0521 | 12 30 35.1388
14 | 9 33 35.4920 | +6135 | 36.1055 | 9 33 10.5261 31|12 34 57.0390 | +5713 | 57.6103 | 12 34 31.6857
15 | 937 32.0474 | +6188 | 32.6662 | 9 37 07.0730 | Kwiccien 1|12 38 53.5943 | 45724 | 54.1667 | 12 38 28.2327




CZAS GWIAZDOWY GREENWICH I KAT OBROTU ZIEMI 2008

0" UT1 oh UT1
DATA DATA
GMST Eq | GST 0 GMST Eq | GST 9
050001 050001

Kuiccien 1| 123875375943 | +5724 | 54%1667 | 12"3808%2327 [ vy 17| 1574071571413 | +5459 | 1576872 | 15'39749°3924
2|12 42 50.1497 | +5708 | 50.7205 | 12 42 24.7796 18 | 15 44 11.6966 | +5438 | 12.2404 | 15 43 45.9393
3|12 46 46.7051 | +5662 | 47.2713 | 12 46 21.3266 19 | 15 48 08.2520 | +5441 | 08.7961 | 15 47 42.4863
4]12 50 43.2604 | +5590 | 43.8194 | 12 50 17.8735 20 | 15 52 04.8074 | +-5469 | 05.3543 | 15 51 39.0332
5|12 54 39.8158 | +-5501 | 40.3659 | 12 54 14.4205 21 | 15 56 01.3627 | +5520 | 01.9147 | 15 55 35.5802
6|12 58 36.3712 | +5415 | 36.9127 | 12 58 10.9674 22| 15 59 57.9181 | +5585 | 58.4766 | 15 59 32.1271
7113 02 32.9265 | +5354 | 33.4619 | 13 02 07.5144 23| 16 03 54.4735 | +-5658 | 55.0392 | 16 03 28.6741
8|13 06 29.4819 | +5334 | 30.0153 | 13 06 04.0613 24|16 07 51.0288 | +-5727 | 51.6015 | 16 07 25.2210
9|13 10 26.0373 | +5360 | 26.5733 | 13 10 00.6083 25| 16 11 47.5842 | +-5783 | 48.1625 | 16 11 21.7680
10 | 13 14 22.5926 | +-5423 | 23.1350 | 13 13 57.1552 26 | 16 15 44.1396 | +-5819 | 44.7215 | 16 15 18.3149
11|13 18 19.1480 | +5503 | 19.6983 | 13 17 53.7022 27| 16 19 40.6949 | +5829 | 41.2779 | 16 19 14.8618
12|13 22 15.7034 | +5578 | 16.2612 | 13 21 50.2491 28 | 16 23 37.2503 | +-5814 | 37.8317 | 16 23 11.4088
13|13 26 12.2587 | +5630 | 12.8218 | 13 25 46.7961 29 | 16 27 33.8057 | +-5776 | 34.3833 | 16 27 07.9557
14 | 13 30 08.8141 | +5648 | 09.3789 | 13 29 43.3430 30| 16 31 30.3610 | +-5729 | 30.9339 | 16 31 04.5027
15| 13 34 05.3695 | +5629 | 05.9324 | 13 33 39.8900 31|16 35 26.9164 | +-5688 | 27.4852 | 16 35 01.0496
16 | 13 38 01.9248 | +-5579 | 02.4827 | 13 37 36.4369 | Crerwiee 1|16 39 23.4718 | +5673 | 24.0391 | 16 38 57.5966
17 | 13 41 58.4802 | +-5507 | 59.0310 | 13 41 32.9839 216 43 20.0271 | +5701 | 20.5973 | 16 42 54.1435
18 | 13 45 55.0356 | +-5427 | 55.5783 | 13 45 29.5308 3116 47 16.5825 | +5778 | 17.1603 | 16 46 50.6905
19 | 13 49 51.5910 | +5351 | 52.1261 | 13 49 26.0778 4116 51 13.1379 | +5894 | 13.7273 | 16 50 47.2374
20 | 13 53 48.1463 | +5290 | 48.6753 | 13 53 22.6247 5116 55 09.6932 | +6028 | 10.2961 | 16 54 43.7844
21| 13 57 44.7017 | +5251 | 45.2268 | 13 57 19.1717 6| 16 59 06.2486 | +6152 | 06.8638 | 16 58 40.3313
22 | 14 01 41.2571 | +5237 | 41.7808 | 14 01 15.7186 7117 03 02.8040 | +6244 | 03.4284 | 17 02 36.8783
23 | 14 05 37.8124 | +5249 | 38.3373 | 14 05 12.2656 8|17 06 59.3593 | +6294 | 59.9887 | 17 06 33.4252
24 | 14 09 34.3678 | +5281 | 34.8959 | 14 09 08.8125 9|17 10 55.9147 | +6302 | 56.5449 | 17 10 29.9722
25 | 14 13 30.9232 | +5327 | 31.4559 | 14 13 05.3595 10 | 17 14 52.4701 | +6280 | 53.0981 | 17 14 26.5191
26 | 14 17 27.4785 | +5378 | 28.0163 | 14 17 01.9064 11|17 18 49.0254 | +6242 | 49.6497 | 17 18 23.0661
27 | 14 21 24.0339 | +5424 | 24.5763 | 14 20 58.4534 12 | 17 22 45.5808 | +6201 | 46.2010 | 17 22 19.6130
28 | 14 25 20.5893 | +5455 | 21.1348 | 14 24 55.0003 13|17 26 42.1362 | +6171 | 42.7532 | 17 26 16.1600
29 | 14 29 17.1446 | +5465 | 17.6911 | 14 28 51.5473 14 | 17 30 38.6915 | +6158 | 39.3074 | 17 30 12.7069
30 | 14 33 13.7000 | +5447 | 14.2447 | 14 32 48.0942 15| 17 34 35.2469 | +6170 | 35.8639 | 17 34 09.2539

Maj 1|14 37 10.2554 | +5403 | 10.7956 | 14 36 44.6412 16 | 17 38 31.8023 | +6206 | 32.4228 | 17 38 05.8008
2|14 41 06.8107 | +5339 | 07.3446 | 14 40 41.1881 17 | 17 42 28.3577 | +6264 | 28.9840 | 17 42 02.3478
3|14 45 03.3661 | +5270 | 03.8931 | 14 44 37.7351 18 | 17 46 24.9130 | +6339 | 25.5469 | 17 45 58.8947
4]14 48 59.9215 | +5216 | 60.4431 | 14 48 34.2820 19 [ 17 50 21.4684 | +6422 | 22.1106 | 17 49 55.4417
5|14 52 56.4768 | +5198 | 56.9967 | 14 52 30.8290 20 | 17 54 18.0238 | +6504 | 18.6741 | 17 53 51.9886
6 | 14 56 53.0322 | +5229 | 53.5551 | 14 56 27.3759 21|17 58 14.5791 | +-6574 | 15.2365 | 17 57 48.5356
7115 00 49.5876 | +-5305 | 50.1181 | 15 00 23.9229 22|18 02 11.1345 | +6623 | 11.7968 | 18 01 45.0825
8|15 04 46.1429 | +5410 | 46.6840 | 15 04 20.4698 23| 18 06 07.6899 | +6648 | 08.3546 | 18 05 41.6295
9|15 08 42.6983 | +5519 | 43.2502 | 15 08 17.0168 24 | 18 10 04.2452 | +6645 | 04.9097 | 18 09 38.1764
10 | 15 12 39.2537 | +-5608 | 39.8145 | 15 12 13.5637 25 | 18 14 00.8006 | +6619 | 01.4625 | 18 13 34.7234
11|15 16 35.8090 | +5662 | 36.3753 | 15 16 10.1107 26 | 18 17 57.3560 | +-6579 | 58.0139 | 18 17 31.2703
12 | 15 20 32.3644 | +5677 | 32.9321 | 15 20 06.6576 27| 18 21 53.9113 | +6540 | 54.5654 | 18 21 27.8173
13| 15 24 28.9198 | +-5657 | 29.4855 | 15 24 03.2046 28 | 18 25 50.4667 | +6520 | 51.1187 | 18 25 24.3642
14 | 15 28 25.4751 | +5612 | 26.0364 | 15 27 59.7515 29 | 18 29 47.0221 | +6533 | 47.6754 | 18 29 20.9112
15 | 15 32 22.0305 | +-5556 | 22.5861 | 15 31 56.2985 30 | 18 33 43.5774 | +-6591 | 44.2365 | 18 33 17.4581
16 | 15 36 18.5859 | +5502 | 19.1360 | 15 35 52.8454 | Lipiec 1| 18 37 40.1328 | +6691 | 40.8019 | 18 37 14.0051
17 | 15 40 15.1413 | +-5459 | 15.6872 | 15 39 49.3924 2|18 41 36.6882 | +6820 | 37.3702 | 18 41 10.5520




CZAS GWIAZDOWY GREENWICH I KAT OBROTU ZIEMI 2008

0" UT1 0" UT1
DATA DATA
GMST Eq GST 0 GMST Eq GST 0
070001 070001
h s s h s h,.m _s s h s

Lipiecc 1| 18374071328 | +6691 | 40:8019 | 18'37 1470051 | Sierpien 16 | 2139 0176797 | +7694 | 0274491 | 21"38'35.1647
2|18 41 36.6882 | 46820 | 37.3702 | 18 41 10.5520 17121 42 58.2351 | +7672|59.0023 | 21 42 31.7117
3118 45 33.2435 | 46952 | 33.9388 | 18 45 07.0990 18121 46 54.7905 | 47622 | 55.5527 | 21 46 28.2586
4118 49 29.7989 | +7062 | 30.5051 | 18 49 03.6459 19|21 50 51.3458 | +7552|52.1010 | 21 50 24.8056
5|18 53 26.3543 | 47132 | 27.0675 | 18 53 00.1929 20|21 54 47.9012 | +7474 | 48.6486 | 21 54 21.3525
6 | 18 57 22.9096 | 47157 | 23.6254 | 18 56 56.7398 21|21 58 44.4566 | +7406 | 45.1972 |21 58 17.8995
7119 01 19.4650 | 47144 | 20.1794 | 19 00 53.2868 22|22 02 41.0119| +7363 | 41.7482 | 22 02 14.4464
8119 05 16.0204 | 47107 | 16.7311 | 19 04 49.8337 23|22 06 37.5673 | +7356 | 38.3029 | 22 06 10.9934
911909 12.5757 | +7063 | 13.2820 | 19 08 46.3807 24122 10 34.1227 | +7388 | 34.8615 | 22 10 07.5403
10119 13 09.1311 | 47024 | 09.8335 | 19 12 42.9276 25122 14 30.6780 | +7452 | 31.4232 | 22 14 04.0873
11119 17 05.6865 | 47002 | 06.3866 | 19 16 39.4746 26|22 18 27.2334 | +7533 | 27.9867 | 22 18 00.6342
12|19 21 02.2418 | +7002 | 02.9420 | 19 20 36.0215 27122 22 23.7888 | +7610 | 24.5498 | 22 21 57.1812
13119 24 58.7972 | 47026 | 59.4998 | 19 24 32.5685 2822 26 20.3441 | +7663 | 21.1105 | 22 25 53.7281
14 119 28 55.3526 | +7073 | 56.0598 | 19 28 29.1154 29122 30 16.8995 | +7679 | 17.6674 | 22 29 50.2751
15119 32 51.9080 | +7137 | 52.6217 | 19 32 25.6624 30|22 34 13.4549 | +7654 | 14.2203 | 22 33 46.8220
16 | 19 36 48.4633 | 47211 | 49.1845 | 19 36 22.2093 31122 38 10.0102 | +7594 | 10.7696 | 22 37 43.3690
17119 40 45.0187 | 47287 | 45.7473 | 19 40 18.7563 | Wrzesien 1122 42 06.5656 | +7512|07.3168 |22 41 39.9159
18| 19 44 41.5741 | 47352 | 42.3092 | 19 44 15.3032 222 46 03.1210 | 47426 | 03.8636 | 22 45 36.4629
19 | 19 48 38.1294 | 47398 | 38.8692 | 19 48 11.8502 3122 49 59.6763 | +7350|60.4113 | 22 49 33.0098
20 | 19 52 34.6848 | +7418 | 35.4266 | 19 52 08.3971 4122 53 56.2317 | +7293 | 56.9610 | 22 53 29.5568
21119 56 31.2402 | +7410 | 31.9812 | 19 56 04.9441 5122 57 52.7871 | 47261 | 53.5132 |22 57 26.1037
22120 00 27.7955 | +7376 | 28.5331 | 20 00 01.4910 6 (23 01 49.3424 | 47254 | 50.0679 | 23 01 22.6507
23 | 20 04 24.3509 | +7326 | 25.0835 | 20 03 58.0380 7123 05 45.8978 | 47269 |46.6247 | 23 05 19.1976
24| 20 08 20.9063 | +7272 | 21.6334 | 20 07 54.5849 8123 09 42.4532 | +7297|43.1829 | 23 09 15.7446
25120 12 17.4616 | +7231 | 18.1847 | 20 11 51.1318 9123 13 39.0086 | +7333|39.7418 | 23 13 12.2915
26 | 20 16 14.0170 | +7218 | 14.7388 | 20 15 47.6788 10|23 17 35.5639 | 47365 | 36.3004 | 23 17 08.8385
27120 20 10.5724 | 47244 | 11.2968 | 20 19 44.2257 11|23 21 32.1193 | 47385 | 32.8578 | 23 21 05.3854
28 | 20 24 07.1277 | +7311 | 07.8588 | 20 23 40.7727 1223 25 28.6747 | +7383|29.4130 | 23 25 01.9324
29 120 28 03.6831 | +7409 | 04.4240 | 20 27 37.3196 1323 29 25.2300 | 47355 | 25.9655 | 23 28 58.4793
30 | 20 32 00.2385 | +7520 | 00.9905 | 20 31 33.8666 14123 33 21.7854 | 47298 | 22.5152 | 23 32 55.0263
31|20 35 56.7938 | +7620 | 57.5559 | 20 35 30.4135 15|23 37 18.3408 | 47218 19.0625 | 23 36 51.5732
Sierpienn 1 | 20 39 53.3492 | 47689 | 54.1181 | 20 39 26.9605 16|23 41 14.8961 | +7125|15.6087 | 23 40 48.1202
2120 43 49.9046 | +7714 | 50.6760 | 20 43 23.5074 17123 45 11.4515 | 47038 | 12.1553 | 23 44 44.6671
312047 46.4599 | +7697 | 47.2296 | 20 47 20.0544 18123 49 08.0069 | +6973 | 08.7041 | 23 48 41.2141
4120 51 43.0153 | +7648 | 43.7802 | 20 51 16.6013 19123 53 04.5622 | +6944 | 05.2566 | 23 52 37.7610
5120 55 39.5707 | 47585 | 40.3292 | 20 55 13.1483 20(23 57 01.1176 | +6956 | 01.8132 | 23 56 34.3079
6 | 20 59 36.1260 | 47523 | 36.8783 | 20 59 09.6952 21| 000 57.6730|+7003 |58.3732| 0 00 30.8549
712103 32.6814 | 47474 | 33.4288 | 21 03 06.2422 22| 004 54.2283 | +7069 | 54.9352| 0 04 27.4018
8121 07 29.2368 | 47446 | 29.9814 | 21 07 02.7891 23| 008 50.7837 | +7135|51.4972| 0 08 23.9488
9121 11 25.7921 | 47443 | 26.5364 | 21 10 59.3361 24| 012 47.3391 | +7182|48.0573 | 0 12 20.4957
10 | 21 15 22.3475 | 47463 | 23.0938 | 21 14 55.8830 25| 016 43.8944 | +7196 | 44.6141| 0 16 17.0427
11121 19 18.9029 | 47502 | 19.6531 | 21 18 52.4300 26| 0 20 40.4498 | +7172|41.1670| 0 20 13.5896
12121 23 15.4583 | +7553 | 16.2136 | 21 22 48.9769 27| 024 37.0052 | +7113|37.7165| 0 24 10.1366
1321 27 12.0136 | +7608 | 12.7744 | 21 26 45.5239 28| 0 28 33.5605 | +7030 | 34.2635| 0 28 06.6835
14 121 31 08.5690 | 47656 | 09.3346 | 21 30 42.0708 29| 032 30.1159 | +6938 | 30.8097 | 0 32 03.2305
15|21 35 05.1244 | 47687 | 05.8931 | 21 34 38.6178 30| 036 26.6713 | +6851|27.3564 | 0 35 59.7774
16 | 21 39 01.6797 | +7694 | 02.4491 | 21 38 35.1647 | Pazdziernik 1| 0 40 23.2266 | +6782|23.9048 | 0 39 56.3244
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CZAS GWIAZDOWY GREENWICH I KAT OBROTU ZIEMI 2008

0" UT1 oh UT1
DATA DATA
GMST Eq | GST 9 GMST Eq | GST 9
050001 050001
Pasdsiernik 1| 0'4023°2266 | +6782 | 2379048 | 0"3956°3244 | Listopad 16 | 3'41744°7736 | +6727 | 45°4462 | 3"41"17°4841
20 44 19.7820 | +6737 | 20.4557 | 0 43 52.8713 17 | 345 41.3289 | +6834 | 42.0123 | 3 45 14.0310
3|0 48 16.3374 | +6719 | 17.0093 | 0 47 49.4183 18 | 3 49 37.8843 | +6910 | 38.5753 | 3 49 10.5779
41052 12.8927 | +6724 | 13.5652 | 0 51 45.9652 19 | 3 53 34.4397 | 4+6945 | 35.1341 | 3 53 07.1249
5|0 56 09.4481 | +6747 | 10.1228 | 0 55 42.5122 20 | 3 57 30.9950 | +6941 | 31.6892 | 3 57 03.6718
6|1 00 06.0035 | +6780 | 06.6814 | 0 59 39.0591 91| 4 01 27.5504 | +6909 | 28.2413 | 4 01 00.2188
71104 02,5580 | +6813 | 03.2401 | 1 03 35.6061 92 | 4 05 24.1058 | +6861 | 24.7919 | 4 04 56.7657
81107 59.1142 | +6837 | 59.7979 | 1 07 32.1530 93 | 409 20.6611 | +6813 | 21.3425 | 4 08 53.3127
9111 55.6696 | +6844 | 56.3540 | 1 11 28.7000 94 | 413 17.2165 | +6777 | 17.8942 | 4 12 49.8596
10| 1 15 52.2250 | +6828 | 52.9078 | 1 15 25.2469 95 | 417 13.7719 | +6762 | 14.4481 | 4 16 46.4066
11| 119 48.7803 | +6785 | 49.4588 | 1 19 21.7939 2 | 4 21 10.3272 | +6773 | 11.0045 | 4 20 42.9535
12 | 1 23 45.3357 | 46717 | 46.0074 | 1 23 18.3408 97 | 4 25 06.8826 | +6809 | 07.5635 | 4 24 39.5005
13127 41.8911 | +6633 | 42.5544 | 1 27 14.8878 98 | 4 29 03.4380 | +6867 | 04.1247 | 4 28 36.0474
14| 1 31 38.4464 | +6548 | 39.1012 | 1 31 11.4347 20 | 4 32 59.9933 | 46940 | 60.6873 | 4 32 32.5944
15 | 1 35 35.0018 | +6480 | 35.6498 | 1 35 07.9817 30 | 4 36 56.5487 | +7017 | 57.2504 | 4 36 29.1413
16 | 139 31.5572 | 46447 | 32.2018 | 1 39 04.5286 | Grudzien 1 | 4 40 53.1041 | +7001 | 53.8132 | 4 40 25.6883
17| 1 43 28.1125 | +6458 | 28.7583 | 1 43 01.0756 2| 4 44 49.6595 | +7152 | 50.3746 | 4 44 22.2352
18 | 1 47 24.6679 | +6510 | 25.3189 | 1 46 57.6225 3| 4 48 46.2148 | +7193 | 46.9341 | 4 48 18.7822
191 51 21.2233 | +6588 | 21.8821 | 1 50 54.1695 4| 452427702 | +7211 | 43.4913 | 4 52 15.3291
20 | 155 17.7786 | +6671 | 18.4457 | 1 54 50.7164 5| 4 56 39.3256 | +7204 | 40.0460 | 4 56 11.8761
921 | 1 59 14.3340 | +6738 | 15.0078 | 1 58 47.2634 6| 500 35.8809 | +7178 | 36.5987 | 5 00 08.4230
22 [2 03 10.8894 | +6772 | 11.5666 | 2 02 43.8103 7| 504 32.4363 | +7140 | 33.1503 | 5 04 04.9700
23 |2 07 07.4447 | +6769 | 08.1217 | 2 06 40.3573 8| 508289917 | +7104 | 20.7020 | 5 08 01.5169
24 |2 11 04.0001 | +6731 | 04.6732 | 2 10 36.9042 9| 512 25.5470 | +7087 | 26.2557 | 5 11 58.0639
25 [ 2 15 00.5555 | +6667 | 01.2222 | 2 14 33.4512 10 | 5 16 22.1024 | +7105 | 22.8129 | 5 15 54.6108
26 | 2 18 57.1108 | +6592 | 57.7700 | 2 18 29.9981 11| 520 18.6578 | +7169 | 19.3746 | 5 19 51.1578
27 |2 22 53.6662 | +6519 | 54.3181 | 2 22 26.5451 12 | 524 15.2131 | +7277 | 15.9409 | 5 23 47.7047
28 | 2 26 50.2216 | +6461 | 50.8676 | 2 26 23.0920 13 | 5 28 11.7685 | +7415 | 12.5100 | 5 27 44.2517
29 | 2 30 46.7769 | +6426 | 47.4195 | 2 30 19.6390 14 | 5 32 08.3239 | 47555 | 09.0794 | 5 31 40.7986
30 | 2 34 43.3323 | +6417 | 43.9740 | 2 34 16.1859 15 | 5 36 04.8792 | +7670 | 05.6463 | 5 35 37.3456
31 |2 38 39.8877 | +6434 | 40.5311 | 2 38 12.7329 16 | 5 40 01.4346 | +7744 | 02.2090 | 5 39 33.8925
Listopad 1|2 42 36.4430 | 46471 | 37.0902 | 2 42 09.2798 17 | 543 57.9900 | +7772 | 58.7672 | 5 43 30.4395
212 46 32.9984 | +6521 | 33.6505 | 2 46 05.8268 18 | 5 47 54.5453 | +7764 | 55.3217 | 5 47 26.9864
3250 20.5538 | +6574 | 30.2112 | 2 50 02.3737 19 | 551 51.1007 | +7734 | 51.8741 | 5 51 23.5334
412 54 26.1092 | +6621 | 26.7713 | 2 53 58.9207 20 | 5 55 47.6561 | +7699 | 48.4260 | 5 55 20.0803
5|2 58 22.6645 | +6654 | 23.3299 | 2 57 55.4676 21| 559 44.2114 | +7674 | 44.9788 | 5 59 16.6273
6302 19.2199 | +6666 | 19.8865 | 3 01 52.0146 92 | 6 03 40.7668 | +7667 | 41.5335 | 6 03 13.1742
71306 15.7753 | +6654 | 16.4407 | 3 05 48.5615 23 | 6 07 37.3222 | +7684 | 38.0905 | 6 07 09.7212
8 (310 12.3306 | +6618 | 12.9924 | 3 09 45.1085 924 | 6 11 33.8775 | +7725 | 34.6501 | 6 11 06.2681
9|3 14 08.8860 | +6563 | 09.5423 | 3 13 41.6554 95 | 6 15 30.4329 | +7789 | 31.2118 | 6 15 02.8151
10| 3 18 05.4414 | +6500 | 06.0914 | 3 17 38.2024 2 | 6 19 26.9883 | +7868 | 27.7750 | 6 18 59.3620
113 22 01.9967 | +6447 | 02.6415 | 3 21 34.7493 97 | 6 23 23.5436 | +7953 | 24.3390 | 6 22 55.9090
12| 3 25 58.5521 | +6422 | 59.1943 | 3 25 31.2963 98 | 6 27 20.0990 | +8036 | 20.9027 | 6 26 52.4559
133 29 55.1075 | +6440 | 55.7515 | 3 29 27.8432 20 | 6 31 16.6544 | +8108 | 17.4651 | 6 30 49.0029
14 | 3 33 51.6628 | +6506 | 52.3134 | 3 33 24.3902 30 | 6 35 13.2008 | +8159 | 14.0257 | 6 34 45.5498
15| 3 37 48.2182 | +6609 | 48.8791 | 3 37 20.9371 31| 639 09.7651 | +8187 | 10.5838 | 6 38 42.0968
16| 3 41 44.7736 | +6727 | 45.4462 | 3 41 17.4841 32 | 6 43 06.3205 | +8189 | 07.1394 | 6 42 38.6437
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SEONCE 2008, STYCZEN — LUTY

0" TT CSE
DATA JD w Warszawie
gy Ao Sapp Vs /1t R T E+ 12k Vie/1" | wsch. | zach.
2454 16’
Styesen 0 | 465.5 | 18387217361 | 46:483 | —23°08'28"29 | +10"235 | 15"04 | 8°94 | 11"5724°553 | —1%2027 | 7'45"| 15'32"
y
1|466.5 | 18 42 46.648 | 71.776 | —23 04 08.73 | +11.392 | 15.95 | 8.94 | 11 56 55.812 | —1.1921 [ 745 | 15 33
21467.5 [ 18 47 11.664 | 36.799 | —22 59 21.45 | +12.543 | 15.96 | 8.94 | 11 56 27.343 | —1.1801 | 745 | 15 34
31468.5 | 18 51 36.376 | 61.520 | —22 54 06.60 | +13.689 | 15.96 | 8.94 | 11 55 59.178 | —1.1667 | 7 45 | 15 36
4] 469.5 | 18 56 00.752 | 25.908 | —22 48 24.32 | +14.828 | 15.96 | 8.94 | 11 55 31.350 | —1.1520 | 745 | 15 37
514705 | 19 00 24.759 | 49.929 | —22 42 14.80 | +15.960 | 15.95 | 8.94 | 11 55 03.889 | —1.1360 | 7 45 | 15 38
6| 471.5 [ 19 04 48.366 | 73.553 | —22 35 38.21 | +17.084 | 15.94 | 8.94 | 11 54 36.829 | —1.1186 | 744 | 15 39
71472.5 [ 19 09 11.542 | 36.746 | —22 28 34.75 | +18.200 | 15.92 | 8.94 | 11 54 10.200 | —1.1000 | 744 | 15 40
8 473.5 |19 13 34.254 | 59.475 | —22 21 04.65 | +19.306 | 15.91 | 8.94 | 11 53 44.035 | —1.0800 | 743 | 15 42
9474519 17 56.472 | 81.710 | —22 13 08.13 | +-20.403 | 15.88 | 8.94 | 11 53 18.363 | —1.0588 | 7 43 | 15 43
10 | 475.5 | 19 22 18.167 | 43.419 | —22 04 45.43 | +-21.489 | 15.86 | 8.94 | 11 52 53.216 | —1.0364 | 742 | 15 45
11]476.5 | 19 26 39.309 | 64.572 | —21 55 56.81 | +-22.564 | 15.83 | 8.94 | 11 52 28.621 | —1.0128 | 742 | 15 46
121 477.5 | 19 30 59.869 | 85.141 | —21 46 42.52 | +-23.627 | 15.79 | 8.94 | 11 52 04.608 | —0.9880 | 741 | 15 47
134785 | 19 35 19.822 | 45.100 | —21 37 02.86 | +24.678 | 15.76 | 8.94 | 11 51 41.202 | —0.9622 | 7 40 | 15 49
14 [ 479.5 [ 19 39 39.142 | 64.424 | —21 26 58.09 | +25.717 | 15.71 | 8.94 | 11 51 18.429 | —0.9353 | 740 | 15 51
15 | 480.5 | 19 43 57.806 | 83.093 | —21 16 28.53 | +-26.743 | 15.67 | 8.94 | 11 50 56.311 | —0.9076 | 739 | 15 52
16 | 481.5 | 19 48 15.794 | 41.086 | —21 05 34.47 | +27.756 | 15.62 | 8.94 | 11 50 34.871 | —0.8790 | 738 | 15 54
17 | 482.5 | 19 52 33.086 | 58.388 | —20 54 16.25 | +-28.755 | 15.56 | 8.94 | 11 50 14.125 | —0.8496 | 737 | 1555
18 | 483.5 | 19 56 49.667 | 74.982 | —20 42 34.19 | +29.741 | 15.50 | 8.94 | 11 49 54.092 | —0.8196 | 7 36 | 15 57
19 | 484.5 | 20 01 05.521 | 30.854 | —20 30 28.63 | +-30.713 | 15.43 | 8.94 | 11 49 34.785 | —0.7891 | 735 | 15 59
20 | 485.5 | 20 05 20.637 | 45.990 | —20 17 59.92 | +31.671 | 15.36 | 8.94 | 11 49 16.215 | —0.7581| 734 | 16 00
21| 486.5 | 20 09 35.005 | 60.378 | —20 05 08.39 | +-32.616 | 15.28 | 8.94 | 11 48 58.394 | —0.7267 | 733 | 16 02
922 | 487.5 | 20 13 48.616 | 74.008 | —19 51 54.37 | +33.548 | 15.19 | 8.94 | 11 48 41.330 | —0.6950 | 732 | 16 04
23| 488.5 [ 20 18 01.464 | 26.870 | —19 38 18.20 | +-34.465 | 15.10 | 8.94 | 11 48 25.029 | —0.6631| 730 | 16 05
24 | 489.5 | 20 22 13.542 | 38.959 | —19 24 20.20 | +-35.368 | 15.01 | 8.93 | 11 48 09.498 | —0.6310 | 729 | 16 07
25 | 490.5 | 20 26 24.846 | 50.270 | —19 10 00.70 | +-36.257 | 14.90 | 8.93 | 11 47 54.741 | —0.5986 | 728 | 16 09
26 | 491.5 | 20 30 35.370 | 60.798 | —18 55 20.04 | +37.131 | 14.79 | 8.93 | 11 47 40.764 | —0.5661 | 727 | 16 11
27 492.5 | 20 34 45.111 | 70.541 | —18 40 18.57 | +37.990 | 14.68 | 8.93 | 11 47 27.570 | —0.5333 | 725 | 16 13
28 | 493.5 | 20 38 54.063 | 79.497 | —18 24 56.65 | +-38.833 | 14.56 | 8.93 | 11 47 15.165 | —0.5004 | 724 | 16 14
29 | 494.5 | 20 43 02.225 | 27.663 | —18 09 14.66 | +-39.661 | 14.43 | 8.93 | 11 47 03.550 | —0.4674 | 722 | 16 16
30 | 495.5 | 20 47 09.592 | 35.037 | —17 53 12.97 | +40.473 | 14.30 | 8.93 | 11 46 52.730 | —0.4342 | 721 | 16 18
31(496.5 | 20 51 16.161 | 41.615 | —17 36 51.98 | +41.269 | 14.16 | 8.93 | 11 46 42.707 | —0.4009 | 719 | 16 20
Luty  1497.5 |20 55 21.931 | 47.397 | —17 20 12.08 | +42.048 | 14.02 | 8.93 | 11 46 33.484 | —0.3676 | 718 | 16 22
21 498.5 | 20 59 26.900 | 52.379 | —17 03 13.69 | +42.810 | 13.88 | 8.92 | 11 46 25.063 | —0.3341| 716 | 16 24
31499.5 | 21 03 31.066 | 56.560 | —16 45 57.20 | +43.555 | 13.73 | 8.92 | 11 46 17.443 | —0.3007 | 7 15 | 16 26
4{500.5 | 21 07 34.429 | 59.938 | —16 28 23.05 | +44.283 | 13.58 [ 8.92 | 11 46 10.627 | —0.2672| 713 | 16 27
5(501.5 [ 21 11 36.988 | 62.512 | —16 10 31.66 | +44.993 | 13.43 | 8.92 | 11 46 04.615 | —0.2337 | 711 | 16 29
6| 502.5 | 21 15 38.744 | 64.281 | —15 52 23.46 | +45.686 | 13.27 | 8.92 | 11 45 59.406 | —0.2002 | 7 10 | 16 31
71503.5 [ 21 19 39.697 | 65.243 | —15 33 58.87 | +46.360 | 13.11 | 8.92 | 11 45 55.001 | —0.1668 | 708 | 16 33
8 504.5 [ 21 23 39.847 | 65.400 | —15 15 18.34 | +47.015 | 12.95 | 8.92 | 11 45 51.398 | —0.1334 | 706 | 16 35
9| 505.5 | 21 27 39.196 | 64.753 | —14 56 22.30 | +47.653 | 12.78 | 8.91 | 11 45 48.595 | —0.1001 | 7 04 | 16 37
10 | 506.5 | 21 31 37.748 | 63.306 | —14 37 11.19 | +48.271 | 12.62 | 8.91 | 11 45 46.591 | —0.0669 | 702 | 16 39
11| 507.5 [ 21 35 35.504 | 61.065 | —14 17 45.43 | +48.871 | 12.45 | 8.91 | 11 45 45.381 | —0.0339 | 701 | 16 41
12 [ 508.5 [ 21 39 32.471 | 58.035 | —13 58 05.47 | +49.453 | 12.27 | 8.91 | 11 45 44.961 | —0.0012 | 6 59 | 16 42
131 509.5 | 21 43 28.656 | 54.225 | —13 38 11.74 | +50.017 | 12.10 | 8.91 | 11 45 45.323 | +0.0313 | 657 | 16 44
14 | 510.5 | 21 47 24.066 | 49.645 | —13 18 04.68 | +50.562 | 11.92 | 8.91 | 11 45 46.460 | +0.0634 | 6 55 | 16 46
15| 511.5 | 21 51 18.711 | 44.304 | —12 57 44.73 | +51.090 | 11.73 | 8.90 | 11 45 48.362 | +0.0950 | 6 53 | 16 48
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SLONCE 2008, LUTY — MARZEC

o TT CSE
DATA JD w Warszawie
agpy Ay Sapp Vs /1" R ™ E+ 12k Vi /1" | wsch. | zach.
2454 16’

tuty 15| 5115 | 217517185711 | 44°304 | —12°57'44"73 | +517090 | 11773 | 8"00 | 114548362 | +0%0950 | 6"53"| 16"48™
16 | 512.5 | 21 55 12.604 | 38.213 | —12 37 12.30 | +51.601 | 11.55 | 8.90 | 11 45 51.016 | +0.1261| 6 51 | 16 50
17| 513.5 | 21 59 05.757 | 31.384 | —12 16 27.83 | +52.095 | 11.35 | 8.90 | 11 45 54.410 | +0.1567 | 6 49 | 16 52
18 | 514.5 | 22 02 58.186 | 83.828 | —11 55 31.72 | +52.572 | 11.16 | 8.90 | 11 45 58.528 | +-0.1865 | 6 47 | 16 54
19| 515.5 [ 22 06 49.906 | 75.561 | —11 34 24.38 | +53.034 | 10.96 | 8.90 | 11 46 03.355 | +0.2157 | 6 45 | 16 56
20 | 516.5 | 22 10 40.935 | 66.599 | —11 13 06.17 | +53.479 | 10.75 | 8.90 | 11 46 08.873 | +0.2441| 643 | 16 57
21 [517.5 | 22 14 31.289 | 56.959 | —10 51 37.50 | +53.908 | 10.54 | 8.89 | 11 46 15.065 | +0.2718 | 6 41 | 16 59
22 | 518.5 | 22 18 20.989 | 46.661 | —10 29 53.72 | +54.322 | 10.33 | 8.89 | 11 46 21.913 | +0.2087 | 639 | 17 01
23 519.5 [ 22 22 10.052 | 35.725 | =10 08 10.20 | +54.719 | 10.11 | 8.89 | 11 46 29.396 | +0.3248 | 637 | 17 03
24 [ 520.5 | 22 25 58.498 | 84.170 | — 9 46 12.33 | +55.101 | 9.89 | 8.89 | 11 46 37.498 | +0.3502| 635 | 17 05
25 | 521.5 | 22 20 46.344 | 72.018 | — 9 24 05.48 | +55.466 | 9.66 | 8.89 | 11 46 46.198 | +0.3747| 632 | 17 07
26 | 522.5 | 22 33 33.611 | 59.288 | — 9 01 50.04 | +55.816 | 9.43 | 8.88 | 11 46 55.479 | +0.3985 | 630 | 17 09
27 1 523.5 | 22 37 20.315 | 45.998 | — 8 39 26.39 | +56.149 | 9.19 | 8.88 | 11 47 05.321 | +0.4215| 628 | 17 10
98 | 524.5 | 22 41 06.476 | 32.167 | — 8 16 54.93 | +56.465 | 8.96 | 8.88 | 11 47 15.707 | +0.4438 | 626 | 17 12
29 [ 525.5 | 22 44 52.112 | 77.813 | — 7 54 16.05 | +56.766 | 8.72 | 8.88 | 11 47 26.618 | +0.4653 | 624 | 17 14
Marzee 1| 526.5 | 22 48 37.241 | 62.954 | — 7 31 30.16 | +57.050 | 8.47 | 8.87 | 11 47 38.036 | +0.4861 | 622 | 17 16
2 527.5 | 22 52 21.881 | 47.606 | — 7 08 37.65 | +57.317 | 8.23 |8.87 |11 47 49.943 | +0.5061 | 619 | 17 18
3| 528.5 |22 56 06.049 | 31.787 | — 6 45 38.93 | +57.567 | 7.98 | 8.87 | 11 48 02.322 | +0.5254 | 617 | 17 19
4]529.5|22 59 49.764 | 75.513 | — 6 22 34.41 | +57.801 | 7.73 | 8.87 | 11 48 15.154 | +0.5439 | 615 | 17 21
51 530.5 | 23 03 33.042 | 58.800 | — 559 24.51 | +58.018 | 7.48 | 8.87 | 11 48 28.423 | +0.5618 | 613 | 17 23
6|531.5 |23 07 15.899 | 41.663 | — 536 09.63 | +58.217 | 7.23 | 8.86 | 11 48 42.113 | +0.5789 | 610 | 17 25
71532.5 |23 10 58.353 | 84.120 | — 5 12 50.18 | +58.400 | 6.98 | 8.86 | 11 48 56.206 | +0.5954 | 608 | 17 27
8|533.5|23 14 40.418 | 66.185 | — 4 49 26.58 | +58.564 | 6.73 | 8.86 | 11 49 10.687 | +0.6113 | 606 | 17 28
9534523 18 22.111 | 47.878 | — 4 25 59.25 | +58.711 | 6.47 | 8.86 | 11 49 25.542 | +0.6265 | 604 | 17 30
10| 535.5 | 23 22 03.447 | 20.214 | — 4 02 28.57 | +58.841 | 6.22|8.85 | 11 49 40.753 | +0.6410| 6 01 | 17 32
11 536.5 | 23 25 44.442 | 70.211 | — 3 38 54.97 | +58.954 | 5.97 | 8.85 | 11 49 56.305 | +0.6549 | 559 | 17 34
12| 537.5 [ 23 29 25.111 | 50.889 | — 3 15 18.83 | +59.050 | 5.71|8.85 | 11 50 12.182 | +0.6681 | 557 | 17 36
13| 538.5 [ 23 33 05.474 | 31.263 | — 2 51 40.57 | +59.129 | 5.45 | 8.85 | 11 50 28.367 | +0.6805 | 554 | 17 37
14 539.5 | 23 36 45.548 | 71.351 | — 2 28 00.59 | +59.193 | 5.20 | 8.84 | 11 50 44.840 | +0.6921 | 552 | 17 39
15| 540.5 | 23 40 25.352 | 51.170 | — 2 04 19.26 | +59.241 | 4.94 [8.84 | 11 51 01.582 | +0.7029 | 550 | 17 41
16 | 541.5 | 23 44 04.908 | 30.740 | — 140 36.96 | +59.274 | 4.68 | 8.84 | 11 51 18.574 | +0.7129 | 547 | 17 43
17 | 542.5 | 23 47 44.237 | 70.081 | — 116 54.07 | +59.292 | 4.42|8.84 | 11 51 35.792 | +0.7219 | 545 | 17 44
18 | 543.5 [ 23 51 23.360 | 49.213 | — 0 53 10.93 | +59.296 | 4.16 | 8.84 | 11 51 53.215 | +0.7299 | 543 | 17 46
19| 544.5 [ 23 55 02.302 | 28.160 | — 0 29 27.89 | +59.286 | 3.89 | 8.83 | 11 52 10.820 | +0.7370 | 540 | 17 48
20 | 545.5 | 23 58 41.086 | 66.946 | — 0 05 45.28 | +59.262 | 3.62 | 8.83 | 11 52 28.583 | +0.7431 | 538 | 17 50
21 [546.5 | 002 19.736 | 45.595 | + 0 17 56.56 | +59.223 | 3.35 | 8.83 | 11 52 46.481 | +0.7482 | 536 | 17 51
22 [547.5| 00558274 |84.132 | + 041 37.33 | +59.172 | 3.08 | 8.83 | 11 53 04.489 | +0.7523 | 533 | 17 53
23 [ 548.5 | 009 36.725 | 62.584 | + 105 16.68 | +59.106 | 2.81 | 8.82 | 11 53 22.585 | +0.7555 | 531 | 17 55
24 [549.5 | 013 15.113 [ 40.973 | + 1 28 54.20 | +59.026 | 2.53 | 8.82 | 11 53 40.744 | +0.7576 | 529 | 17 57
25 [550.5 | 016 53.460 | 79.324 | + 152 29.83 | +58.932 | 2.25 | 8.82 | 11 53 58.944 | +0.7580 | 526 | 17 58
26 [ 551.5 | 02031.790 | 57.660 | + 2 16 02.97 | +58.824 | 1.97 |8.82 |11 54 17.161 | +0.7591 | 524 | 18 00
97 [552.5 | 024 10.124 | 36.003 | + 2 39 33.35 | +58.702 | 1.69 | 8.81 | 11 54 35.374 | +0.7585 | 522 | 18 02
98 [ 553.5 | 027 48.484 | 74.373 | + 3 03 00.64 | +58.565 | 1.41 |8.81 |11 54 53.561 | +0.7569 | 519 | 18 04
29 | 554.5 | 031 26.891 |52.792 | + 3 26 24.49 | +58.414 | 1.13 |8.81 |11 55 11.701 | +0.7545 | 517 | 18 05
30 [555.5 | 035 05.367 | 31.280 | + 3 49 44.55 | +58.248 | 0.85 | 8.81 | 11 55 20.772 | +0.7513 | 515 | 18 07
31 [556.5 | 03843.931|69.856 | + 4 13 00.45 | +58.068 | 0.57 | 8.80 | 11 55 47.755 | +0.7472 | 512 | 18 09
Kwiecien 1| 557.5 | 042 22.603 | 48.537 | + 4 36 11.84 | +57.873 | 0.28 | 8.80 | 11 56 05.629 | +0.7423 | 510 | 18 10
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SEONCE 2008, KWIECIEN — MAJ

0" TT CSE
DATA JD w Warszawie
agpy Ay Sapp Vs/1h R T E+12" Vi/1" | wsch. | zach.
2454 15’

Kwiccien 1| 557.5 | 0142722%603 | 48°537 | + 4°36'11"84 | +57'873 | 60728 | 880 | 1156705629 | +0°7423 | 5'10"| 18"10"
2| 558.5 | 046 01.403 | 27.343 | + 4 59 18.35 | +57.663 | 60.00 | 8.80 | 11 56 23.377 | +0.7366 | 508 | 18 12
31559.5 049 40.347 | 66.291 | + 522 19.62 | +57.438 | 59.72 | 8.79 | 11 56 40.980 | +0.7302 | 506 | 18 14
4]560.5| 053 19.453 | 45.399 | + 5 45 15.27 | +57.197 | 59.44 | 8.79 | 11 56 58.421 | +0.7231| 503 | 18 16
5(561.5 056 58.737 | 84.682 | + 6 08 04.94 | +56.940 | 59.16 | 8.79 | 11 57 15.684 | +0.7154 | 501 | 18 17
6| 562.5| 100 38.213 | 64.159 | + 6 30 48.26 | +56.668 | 58.89 | 8.79 | 11 57 32.754 | +0.7071 | 459 | 18 19
71563.5| 104 17.896 | 43.844 | + 6 53 24.86 | +56.380 | 58.61 | 8.78 | 11 57 49.618 | +0.6982 | 4 56 | 18 21
8| 564.5 | 107 57.798 | 83.752 | + 7 15 54.38 | +56.076 | 58.34 | 8.78 | 11 58 06.263 | +0.6888 | 4 54 | 18 23
9| 565.5|11137.933 | 63.898 | + 7 38 16.43 | +55.756 | 58.07 | 8.78 | 11 58 22.675 | +0.6789 | 452 | 18 24
10 | 566.5 | 1 15 18.312 | 44.292 | + 8 00 30.67 | +55.422 | 57.80 | 8.78 | 11 58 38.843 | +0.6684 | 4 50 | 18 26
11]567.5| 1 18 58.951 | 84.947 | + 8 22 36.73 | +55.073 | 57.53 | 8.77 | 11 58 54.751 | +0.6573 | 447 | 18 28
12 | 568.5 | 1 22 39.862 | 65.874 | + 8 44 34.23 | +54.709 | 57.27 | 8.77 | 11 59 10.387 | +0.6456 | 445 | 18 29
13| 569.5 | 1 26 21.062 | 47.088 | + 9 06 22.85 | +54.332 | 57.00 | 8.77 | 11 59 25.734 | +0.6332 | 443 | 18 31
14 | 570.5 | 1 30 02.567 | 28.603 | + 9 28 02.23 | +53.941 | 56.74 | 8.77 | 11 59 40.776 | +0.6202 | 4 41 | 18 33
15| 571.5 | 1 33 44.393 | 70.436 | + 9 49 32.05 | +53.537 | 56.48 | 8.77 | 11 59 55.497 | +0.6064 | 438 | 18 35
16 | 572.5 [ 1 37 26.558 | 52.604 | +-10 10 52.00 | +53.120 | 56.22 | 8.76 | 12 00 09.879 | +0.5920 | 4 36 | 18 36
17 | 573.5 | 1 41 09.078 | 35.125 | +10 32 01.76 | +52.690 | 55.95 | 8.76 | 12 00 23.906 | +-0.5768 | 4 34 | 18 38
18 | 574.5 | 1 44 51.971 | 78.019 | +10 53 01.02 | +52.247 | 55.69 | 8.76 | 12 00 37.560 | +0.5609 | 4 32 | 18 40
19 | 575.5 | 1 48 35.254 | 61.303 | +11 13 49.49 | +51.791 | 55.43 | 8.76 | 12 00 50.823 | +0.5443 | 430 | 18 41
20 | 576.5 | 1 52 18.945 | 44.995 | +11 34 26.86 | +51.322 | 55.17 | 8.75 | 12 01 03.680 | +0.5270 | 4 28 | 18 43
21| 577.5 [ 1 56 03.058 | 29.113 | +11 54 52.83 | +-50.840 | 54.91 | 8.75 | 12 01 16.114 | +0.5091 | 425 | 18 45
22| 578.5 [ 1 59 47.611 | 73.673 | +12 15 07.09 | +50.345 | 54.65 | 8.75 | 12 01 28.107 | +0.4904 | 4 23 | 18 47
23| 579.5 [ 2 03 32.619 | 58.691 | +12 35 09.33 | +49.838 | 54.39 | 8.75 | 12 01 39.647 | +0.4712 | 421 | 18 48
24 580.5 [ 2 07 18.096 | 44.180 | +12 54 59.24 | +49.317 | 54.13 | 8.74 | 12 01 50.716 | +0.4513 | 419 | 18 50
25 | 581.5 [ 2 11 04.057 | 30.154 | +13 14 36.51 | +48.782 | 53.88 | 8.74 | 12 02 01.302 | +0.4309 | 4 17 | 18 52
26 | 582.5 | 2 14 50.515 | 76.624 | +13 34 00.81 | +48.235 | 53.62 | 8.74 | 12 02 11.392 | +0.4099 | 4 15 | 18 53
27 583.5 [ 2 18 37.481 | 63.604 | +13 53 11.81 | +47.674 | 53.36 | 8.74 | 12 02 20.972 | +0.3884 | 413 | 18 55
28 | 584.5 | 2 22 24.968 | 51.103 | +14 12 09.19 | +47.100 | 53.11 | 8.73 | 12 02 30.032 | +0.3665 | 4 11 | 18 57
29 | 585.5 [ 2 26 12.987 | 39.130 | +14 30 52.62 | +46.512 | 52.86 | 8.73 | 12 02 38.561 | +0.3442 | 409 | 18 59
30 | 586.5 | 2 30 01.546 | 27.696 | +14 49 21.77 | +45.910 | 52.61 | 8.73 | 12 02 46.549 | +0.3214 | 407 | 19 00

Maj 1| 587.5 2 33 50.653 | 76.808 | +15 07 36.29 | +45.295 | 52.36 | 8.73 | 12 02 53.988 | +0.2984 | 4 05 | 19 02
2| 588.5 | 2 37 40.317 | 66.473 | +15 25 35.87 | +44.666 | 52.12 | 8.73 | 12 03 00.871 | +0.2752 | 403 | 19 04
31589.5 2 41 30.541 | 56.699 | +15 43 20.15 | +44.023 | 51.88 | 8.72 | 12 03 07.194 | +0.2517 | 401 | 19 05
41590.5 | 2 45 21.330 | 47.491 | +16 00 48.82 | +43.366 | 51.64 | 8.72 | 12 03 12.952 | +0.2282 | 359 | 19 07
515915249 12.683 | 38.851 | 416 18 01.54 | +42.694 | 51.41 | 8.72 | 12 03 18.146 | +0.2047 | 3 58 | 19 09
6| 592.5 | 2 53 04.602 | 30.781 | +16 34 58.00 | +42.009 | 51.18 | 8.72 | 12 03 22.774 | +0.1812| 356 | 19 10
71593.5 [ 2 56 57.084 | 83.279 | +16 51 37.87 | +41.310 | 50.95 | 8.71 | 12 03 26.839 | +0.1578 | 354 | 19 12
8 1594.5 | 300 50.126 | 76.340 | +17 08 00.82 | +40.597 | 50.73 | 8.71 | 12 03 30.344 | +0.1345 | 352 | 19 14
915955 | 304 43.725 | 69.959 | +17 24 06.55 | +39.872 | 50.51 | 8.71 | 12 03 33.291 | +0.1113 | 351 | 19 15
10 | 596.5 | 3 08 37.880 | 64.131 | +-17 39 54.72 | +39.134 | 50.30 | 8.71 | 12 03 35.683 | +0.0882 | 349 | 19 17
11[597.5 [ 3 12 32.589 | 58.853 | +17 55 25.03 | +38.384 | 50.09 | 8.71 | 12 03 37.522 | +0.0651 | 347 | 19 19
12 598.5 | 3 16 27.850 | 54.124 | +18 10 37.19 | +37.622 | 49.88 | 8.70 | 12 03 38.808 | +0.0421 | 346 | 19 20
13 1599.5 [ 3 20 23.663 | 49.944 | +18 25 30.91 | +36.849 | 49.68 | 8.70 | 12 03 39.542 | +0.0191 | 344 | 19 22
14 | 600.5 | 3 24 20.027 | 46.312 | +18 40 05.92 | +36.065 | 49.48 | 8.70 | 12 03 39.724 | —0.0039 | 3 42 | 19 23
15| 601.5 | 3 28 16.943 | 43.231 | +18 54 21.95 | +35.270 | 49.28 | 8.70 | 12 03 39.356 | —0.0268 | 3 41 | 19 25
16 | 602.5 [ 3 32 14.409 | 40.699 | +19 08 18.76 | +34.464 | 49.09 | 8.70 | 12 03 38.437 | —0.0497 | 339 | 19 26
171 603.5 | 3 36 12.423 | 38.718 | +19 21 56.09 | +33.647 | 48.89 | 8.70 | 12 03 36.969 | —0.0725 | 338 | 19 28
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SLONCE 2008, MAJ — CZERWIEC

0" TT CSE
DATA JD w Warszawie
gy Ay Sapp Vs/1h R ™ E+12" Vi /1" | wsch. | zach.
2454 15’

Maj 17 603.5 | 3'36"12%423 | 385718 | +19°21'56709 | +337647 | 4889 | 8'70 | 12°03736:969 | —0%0725 | 3'38"| 19"28"
18 | 604.5 | 3 40 10.985 | 37.286 | +19 35 13.69 | +32.820 | 48.70 | 8.69 | 12 03 34.954 | —0.0953 | 336 | 19 29
19 | 605.5 [ 3 44 10.002 | 36.402 | +19 48 11.33 | +31.983 | 48.51 | 8.69 | 12 03 32.394 | —0.1179 | 335 | 19 31
20 | 606.5 | 3 48 09.741 | 36.062 | +20 00 48.76 | +31.135 | 48.32 [ 8.69 | 12 03 29.292 | —0.1404 | 334 | 19 32
21{607.5 | 3 52 09.929 | 36.263 | +20 13 05.74 | +30.278 | 48.14 | 8.69 | 12 03 25.651 | —0.1627 | 332 | 19 34
22| 608.5 | 3 56 10.650 | 37.000 | +20 25 02.04 | +29.410 | 47.96 | 8.69 | 12 03 21.477 | —0.1849 | 331 | 1935
231 609.5 | 4 00 11.901 | 38.266 | +20 36 37.41 | +28.533 | 47.78 | 8.69 | 12 03 16.773 | —0.2068 | 330 | 19 37
24| 610.5 | 4 04 13.674 | 40.054 | +20 47 51.63 | +27.646 | 47.60 | 8.68 | 12 03 11.547 | —0.2285 | 329 | 19 38
25 | 611.5 | 4 08 15.962 | 42.356 | +20 58 44.45 | +26.749 | 47.42 | 8.68 | 12 03 05.806 | —0.2498 | 327 | 19 39
26 | 612.5 | 4 12 18.757 | 45.164 | +21 09 15.64 | +25.844 | 47.25 | 8.68 | 12 02 59.558 | —0.2707 | 326 | 19 41
27| 613.5 | 4 16 22.050 | 48.466 | +21 19 24.98 | +24.928 | 47.08 | 8.68 | 12 02 52.812 | —0.2913 | 325 | 19 42
28 | 614.5 | 4 20 25.831 | 52.254 | +21 29 12.23 | +-24.004 | 46.92 | 8.68 | 12 02 45.578 | —0.3114 | 324 | 19 43
29 | 615.5 | 4 24 30.087 | 56.514 | +21 38 37.16 | +-23.071 | 46.76 | 8.68 | 12 02 37.869 | —0.3309 | 323 | 19 44
30 | 616.5 | 4 28 34.805 | 61.237 | +21 47 39.58 | +22.129 | 46.60 | 8.67 | 12 02 29.697 | —0.3499 | 322 | 19 45
31(617.5 | 4 32 39.971 | 66.407 | +21 56 19.26 | +21.179 | 46.44 | 8.67 | 12 02 21.079 | —0.3681 | 321 | 19 47

Crerwiee 1| 618.5 | 4 36 45.567 | 72.009 | +22 04 36.02 | +-20.220 | 46.29 | 8.67 | 12 02 12.030 | —0.3857 | 321 | 19 48
21619.5 [ 440 51.574 | 78.028 | +-22 12 29.67 | +19.254 | 46.15 | 8.67 | 12 02 02.570 | —0.4023 | 320 | 19 49
316205 | 4 44 57.971 | 84.440 | +22 20 00.04 | +18.279 | 46.01 | 8.67 | 12 01 52.720 | —0.4180 | 319 | 19 50
4(621.5 449 04.734 | 31.223 | +22 27 06.97 | +17.298 | 45.88 | 8.67 | 12 01 42.504 | —0.4328 | 318 | 19 51
516225 | 453 11.838 | 38.350 | +22 33 50.32 | +16.311 | 45.75 | 8.67 | 12 01 31.947 | —0.4465 | 3 18 | 19 52
6(623.5 | 457 19.259 | 45.791 | +22 40 09.91 | +15.317 | 45.63 | 8.67 | 12 01 21.073 | —0.4592 | 317 | 19 53
71624.5 [ 501 26.971 | 53.521 | 422 46 05.61 | +14.318 | 45.51 | 8.66 | 12 01 09.908 | —0.4708 | 3 17 | 19 54
8 1625.5 | 505 34.950 | 61.514 | +22 51 37.28 | +13.315 | 45.40 | 8.66 | 12 00 58.475 | —0.4815| 316 | 19 55
91 626.5 | 509 43.174 | 69.746 | +22 56 44.80 | +12.307 | 45.29 | 8.66 | 12 00 46.798 | —0.4913 | 316 | 19 55
10 | 627.5 | 5 13 51.619 | 78.198 | +23 01 28.05 | +11.295 | 45.19 | 8.66 | 12 00 34.900 | —0.5001 | 3 15 | 19 56
11]628.5 | 5 18 00.266 | 26.849 | +23 05 46.95 | +10.279 | 45.09 | 8.66 | 12 00 22.800 | —0.5080 | 3 15 | 19 57
12 1629.5 [ 522 09.091 | 35.679 | +-23 09 41.42 | + 9.260 | 44.99 | 8.66 | 12 00 10.522 | —0.5150 | 315 | 19 57
131 630.5 | 5 26 18.076 | 44.669 | +23 13 11.39 | + 8.239 | 44.90 | 8.66 | 11 59 58.084 | —0.5212 | 3 14 | 19 58
14 | 631.5 | 5 30 27.199 | 53.799 | +23 16 16.80 | + 7.215 | 44.81 | 8.66 | 11 59 45.508 | —0.5265 | 3 14 | 19 59
15| 632.5 | 5 34 36.440 | 63.050 | +23 18 57.60 | + 6.189 | 44.73 | 8.66 | 11 59 32.814 | —0.5310 | 3 14 | 19 59
16 | 633.5 | 5 38 45.778 | 72.400 | 423 21 13.77 | + 5.161 | 44.65 | 8.66 | 11 59 20.023 | —0.5346 | 3 14 | 20 00
17 | 634.5 [ 5 42 55.193 | 81.829 | +-23 23 05.25 | + 4.132 | 44.57 | 8.66 | 11 59 07.155 | —0.5374 | 314 | 20 00
18 | 635.5 | 5 47 04.665 | 31.318 | +23 24 32.02 | + 3.101 | 44.50 | 8.66 | 11 58 54.229 | —0.5393 | 3 14 | 20 00
19 [ 636.5 [ 551 14.174 | 40.843 | +-23 25 34.06 | + 2.070 | 44.43 | 8.65 | 11 58 41.267 | —0.5404 | 314 | 20 01
20 | 637.5 | 5 55 23.700 | 50.385 | +23 26 11.36 | + 1.037 | 44.36 | 8.65 | 11 58 28.289 | —0.5407 | 3 14 | 20 01
21| 638.5 | 559 33.222 | 59.923 | +23 26 23.90 | + 0.005 | 44.30 | 8.65 | 11 58 15.314 | —0.5402 | 3 14 | 20 01
221 639.5 | 6 03 42.720 | 69.434 | +23 26 11.68 | — 1.027 | 44.23 | 8.65 | 11 58 02.363 | —0.5388 | 315 | 20 01
23 640.5 | 6 07 52.174 | 78.899 | +23 25 34.69 | — 2.059 | 44.18 | 8.65 | 11 57 49.456 | —0.5365 | 3 15 | 20 01
24 | 641.5 | 6 12 01.563 | 28.296 | +23 24 32.94 | — 3.090 | 44.12 | 8.65 | 11 57 36.614 | —0.5334 | 3 15 | 20 01
25 | 642.5 | 6 16 10.866 | 37.605 | +23 23 06.45 | — 4.120 | 44.07 | 8.65 | 11 57 23.857 | —0.5294 | 316 | 20 01
26 | 643.5 | 6 20 20.063 | 46.807 | +23 21 15.23 | — 5.148 | 44.02 | 8.65 | 11 57 11.207 | —0.5246 | 3 16 | 20 01
27 | 644.5 | 6 24 29.133 | 55.881 | +23 18 59.33 | — 6.175 | 43.98 | 8.65 | 11 56 58.684 | —0.5188 | 3 17 | 20 01
28 | 645.5 | 6 28 38.052 | 64.807 | +23 16 18.80 | — 7.199 | 43.94 | 8.65 | 11 56 46.312 | —0.5120 | 3 17 | 20 01
29 | 646.5 | 6 32 46.799 | 73.563 | +23 13 13.69 | — 8.220 | 43.91 [ 8.65 | 11 56 34.113 | —0.5043 | 318 | 20 01
30 | 647.5 | 6 36 55.348 | 82.126 | +23 09 44.11 | — 9.238 | 43.88 | 8.65 | 11 56 22.110 | —0.4955 | 319 | 20 00

Lipiec 1| 648.5 | 6 41 03.675 | 30.472 | +23 05 50.14 | —10.253 | 43.86 | 8.65 | 11 56 10.330 | —0.4857 | 319 | 20 00
21649.5 | 6 45 11.753 | 38.571 | 423 01 31.91 | —11.262 | 43.84 | 8.65 | 11 55 58.799 | —0.4747 | 320 | 20 00
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SLONCE 2008, LIPIEC — SIERPIEN

0" TT CSE
DATA JD w Warszawie
agpy Ao Sapp Vs /1" R ™ E+12" Vi/1" | wsch. | zach.
2454 15’

ipiee 1| 6485 | 6'41703%675 | 30°472 | +23°05'50"14 | —10"253 | 4386 | 865 | 11"56"10°330 | —0%4857 | 3"19" 20"00"
21649.5 | 6 45 11.753 | 38.571 | 423 01 31.91 | —11.262 | 43.84 | 8.65 | 11 55 58.799 | —0.4747 | 320 | 20 00
31650.5 | 6 49 19.555 | 46.395 | +-22 56 49.54 | —12.267 | 43.83 | 8.65 | 11 55 47.544 | —0.4627 | 321 | 19 59
46515 | 6 53 27.054 | 53.913 | 422 51 43.16 | —13.265 | 43.83 | 8.65 | 11 55 36.592 | —0.4495 | 322 | 19 59
51652.5 | 6 57 34.224 | 61.099 | +22 46 12.91 | —14.258 | 43.83 | 8.65 | 11 55 25.969 | —0.4353 | 322 | 19 58
6|653.5| 701 41.039 | 67.925 | +22 40 18.91 | —15.244 | 43.84 | 8.65 | 11 55 15.700 | —0.4201 | 323 | 19 58
7 654.5 | 7 05 47.478 | 74.370 | +22 34 01.34 | —16.223 | 43.85 | 8.65 | 11 55 05.809 | —0.4039 [ 324 | 19 57
81 655.5 | 709 53.518 | 80.415 | +22 27 20.33 | —17.195 | 43.87 | 8.65 | 11 54 56.316 | —0.3869 | 325 | 19 56
9] 656.5 | 713 59.140 | 86.041 | +22 20 16.07 | —18.159 | 43.89 | 8.65 | 11 54 47.241 | —0.3691 | 326 | 19 56
10| 657.5 | 718 04.327 | 31.232 | 422 12 48.73 | —19.116 | 43.92 | 8.65 | 11 54 38.601 | —0.3507 | 327 | 19 55
11| 658.5 | 722 09.061 | 35.973 | 422 04 58.50 | —20.065 | 43.95 | 8.65 | 11 54 30.413 | —0.3315| 328 | 19 54
12 659.5 | 7 26 13.329 | 40.250 | +-21 56 45.57 | —21.006 | 43.98 | 8.65 | 11 54 22.692 | —0.3117| 330 | 19 53
131660.5 | 730 17.117 | 44.048 | +-21 48 10.15 | —21.939 | 44.02 | 8.65 | 11 54 15.452 | —0.2914 | 331 | 19 52
14 | 661.5 | 7 34 20.411 | 47.355 | +-21 39 12.43 | —22.864 | 44.07 | 8.65 | 11 54 08.705 | —0.2706 | 332 | 19 51
15| 662.5 | 7 38 23.200 | 50.159 | +-21 29 52.64 | —23.780 | 44.11 | 8.65 | 11 54 02.463 | —0.2493 | 333 | 19 50
16 | 663.5 | 7 42 25.473 | 52.448 | 421 20 10.97 | —24.688 | 44.17 | 8.65 | 11 53 56.736 | —0.2276 | 334 | 19 49
17 | 664.5 | 7 46 27.221 | 54.212 | 421 10 07.63 | —25.586 | 44.22 | 8.65 | 11 53 51.535 | —0.2055 | 3 36 | 19 48
18 | 665.5 | 7 50 28.436 | 55.442 | 120 59 42.86 | —26.476 | 44.28 | 8.65 | 11 53 46.868 | —0.1831 | 337 | 19 47
19| 666.5 | 7 54 29.109 | 56.128 | +-20 48 56.85 | —27.357 | 44.34 | 8.65 | 11 53 42.741 | —0.1605 | 338 | 19 45
20 | 667.5 | 7 58 29.235 | 56.265 | +20 37 49.83 | —28.228 | 44.40 | 8.65 | 11 53 39.162 | —0.1376 | 340 | 19 44
21 | 668.5 | 8 02 28.808 | 55.845 | +-20 26 22.00 | —29.001 | 44.47 | 8.65 | 11 53 36.136 | —0.1144 | 341 | 19 43
22 | 669.5 | 8 06 27.822 | 54.865 | +-20 14 33.59 | —29.943 | 44.54 | 8.66 | 11 53 33.669 | —0.0911 | 342 | 19 42
23 670.5 | 8 10 26.275 | 53.320 | +-20 02 24.82 | —30.787 | 44.61 | 8.66 | 11 53 31.763 | —0.0676 | 3 44 | 19 40
24 | 671.5 | 8 14 24.161 | 51.209 | +19 49 55.92 | —31.620 | 44.69 | 8.66 | 11 53 30.424 | —0.0439 | 345 | 19 39
25| 672.5 | 8 18 21.477 | 48.530 | +-19 37 07.12 | —32.443 | 44.77 | 8.66 | 11 53 29.655 | —0.0201 | 347 | 19 37
26 | 673.5 | 8 22 18.221 | 45.281 | +19 23 58.67 | —33.255 | 44.85 | 8.66 | 11 53 29.458 | +0.0038 | 348 | 19 36
27 | 674.5 | 8 26 14.387 | 41.458 | +19 10 30.83 | —34.056 | 44.94 | 8.66 | 11 53 29.839 | +-0.0280 | 350 | 19 34
28 | 675.5 | 8 30 09.973 | 37.059 | +-18 56 43.88 | —34.847 | 45.03 | 8.66 | 11 53 30.800 | +0.0523 | 351 | 19 33
29 | 676.5 | 8 34 04.973 | 32.077 | +-18 42 38.11 | —35.625 | 45.13 | 8.66 | 11 53 32.347 | +0.0768 | 353 | 19 31
30 | 677.5 | 8 37 59.382 | 86.506 | +18 28 13.82 | —36.391 | 45.24 | 8.66 | 11 53 34.484 | +0.1015 | 354 | 19 30
31| 678.5 [ 8 41 53.196 | 80.338 | +18 13 31.32 | —37.145 | 45.34 | 8.66 | 11 53 37.218 | +-0.1265 | 356 | 19 28
Sierpieri 1 | 679.5 | 8 45 46.407 | 73.565 | +17 58 30.91 | —37.885 | 45.46 | 8.66 | 11 53 40.553 | +0.1517 | 357 | 19 26
21 680.5 | 8 49 39.012 | 66.181 | +17 43 12.92 | —38.613 | 45.58 | 8.67 | 11 53 44.495 | +0.1770 | 359 | 19 25
31681.5 | 8 53 31.007 | 58.182 | +17 27 37.64 | —39.326 | 45.70 | 8.67 | 11 53 49.048 | +0.2025 | 400 | 19 23
46825 |8 5722.388 | 49.567 | +-17 11 45.39 | —40.027 | 45.83 | 8.67 | 11 53 54.213 | +0.2281 | 402 | 19 21
51683.5]9 01 13.155 | 40.336 | +16 55 36.47 | —40.714 | 45.97 | 8.67 | 11 53 59.993 | +0.2536 | 4 04 | 19 19
6| 684.5 |9 0503.309 | 30.492 | +-16 39 11.21 | —41.388 | 46.11 | 8.67 | 11 54 06.386 | +0.2791 | 405 | 19 17
71685.5 | 908 52.852 | 80.038 | 16 22 29.90 | —42.049 | 46.25 | 8.67 | 11 54 13.391 | +-0.3045 | 407 | 19 16
81686.5 |9 12 41.787 | 68.980 | +16 05 32.87 | —42.697 | 46.40 | 8.67 | 11 54 21.002 | +0.3297 | 408 | 19 14
916875916 30.121 | 57.322 | +15 48 20.43 | —43.332 | 46.55 | 8.67 | 11 54 29.215 | +0.3547 | 410 | 19 12
10 | 688.5 | 9 20 17.859 | 45.070 | +15 30 52.90 | —43.954 | 46.71 | 8.68 | 11 54 38.024 | +0.3794 | 412 | 19 10
11]689.5 | 9 24 05.009 | 32.232 | +15 13 10.58 | —44.564 | 46.87 | 8.68 | 11 54 47.421 | +0.4037 | 413 | 19 08
121 690.5 | 9 27 51.579 | 78.816 | +14 55 13.79 | —45.161 | 47.03 | 8.68 | 11 54 57.398 | +0.4277 | 415 | 19 06
131 691.5 | 9 31 37.578 | 64.829 | +14 37 02.83 | —45.745 | 47.20 | 8.68 | 11 55 07.946 | +0.4513 | 416 | 19 04
14 1 692.5 | 9 35 23.017 | 50.281 | +14 18 38.01 | —46.317 | 47.37 | 8.68 | 11 55 19.053 | +0.4744 | 418 | 19 02
15| 693.5 | 9 39 07.908 | 35.183 | +13 59 59.63 | —46.877 | 47.54 | 8.68 | 11 55 30.710 | +0.4970 | 420 | 19 00
16 | 694.5 | 9 42 52.261 | 79.546 | +-13 41 07.99 | —47.424 | 47.72 | 8.68 | 11 55 42.904 | +0.5191 | 421 | 18 58
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SLONCE 2008, SIERPIEN — WRZESIEN

o TT CSE
DATA JD w Warszawie
gy Ay Sapp Vs/1h R T E+12" Vi /1" | wsch. | zach.
2454 15’

Sierpier. 16| 694.5 | 9'49752°261 | 79°546 | +13°41'07"99 | —47"424 | 47"72 | 8768 | 11"5542°004 | +0°5191 | 4"217] 18'58"
17695.5 | 9 46 36.092 | 63.382 | +13 22 03.36 | —47.959 | 47.89 | 8.69 | 11 55 55.620 | +0.5406 | 4 23 | 18 56
18]696.5 | 950 19.413|46.707 | +13 02 46.04 | —48.483 | 48.07 | 8.69 | 11 56 08.846 | +0.5615 | 4 25 | 18 54
19]697.5| 954 02.240(29.535 | +12 43 16.31 | —48.994 | 48.25 | 8.69 | 11 56 22.566 | +-0.5818 | 4 26 | 18 52
20 698.5 | 9 57 44.588 | 71.884 | +12 23 34.44 | —49.493 | 48.43 | 8.69 | 11 56 36.765 | +0.6014 | 4 28 | 18 49
211699.5 [ 10 01 26.473 | 53.770 | +12 03 40.72 | —49.980 | 48.62 | 8.69 | 11 56 51.427 | +0.6203 | 4 30 | 18 47
92 700.5 | 10 05 07.911 | 35.212 | +11 43 35.43 | —50.455 | 48.81 | 8.69 | 11 57 06.536 | +0.6386 | 4 31 | 18 45
23 701.5 | 10 08 48.917 | 76.226 | +11 23 18.88 | —50.917 | 49.00 | 8.70 | 11 57 22.077 | +0.6563 | 4 33 | 18 43
24 702.5 [ 10 12 29.507 | 56.828 | +11 02 51.36 | —51.367 | 49.19 | 8.70 | 11 57 38.034 | +0.6733 | 4 35 | 18 41
95 703.5 | 10 16 09.695 | 37.031 | +10 42 13.20 | —51.803 | 49.39 | 8.70 | 11 57 54.392 | +0.6898 | 4 36 | 18 39
26 | 704.5 | 10 19 49.496 | 76.848 | +10 21 24.73 | —52.226 | 49.59 | 8.70 | 11 58 11.138 | +0.7057 | 4 38 | 18 36
27 1705.5 [ 10 23 28.922 | 56.291 | +10 00 26.31 | —52.634 | 49.79 | 8.70 | 11 58 28.259 | +0.7210| 439 | 18 34
28 | 706.5 | 10 27 07.986 | 35.369 | + 9 39 18.26 | —53.029 | 50.00 | 8.71 | 11 58 45.742 | +0.7359 | 4 41 | 18 32
291 707.5 | 10 30 46.701 | 74.093 | + 9 18 00.95 | —53.409 | 50.21 | 8.71 | 11 59 03.574 | +0.7502 | 4 43 | 18 30
30 | 708.5 | 10 34 25.077 | 52.476 | + 8 56 34.72 | —53.774 | 50.42 | 8.71 [ 11 59 21.745 | +0.7640 | 4 44 | 18 27
31(709.5 | 10 38 03.128 | 30.528 | + 8 34 59.92 | —54.124 | 50.64 | 8.71 | 11 59 40.241 | +0.7773| 4 46 | 18 25

Wizesin 1| 710.5 | 10 41 40.865 | 68.266 | + 8 13 16.89 | —54.460 | 50.86 | 8.71 | 11 59 59.051 | +0.7901 | 4 48 | 18 23
2 711.5 [ 10 45 18.301 | 45.702 | + 7 51 25.97 | —54.781 | 51.09 | 8.72 | 12 00 18.162 | +-0.8023 | 4 49 | 18 21
3[712.5 | 10 48 55.452 | 82.853 | + 729 27.51 | —55.087 | 51.32 | 8.72 | 12 00 37.558 | +-0.8139 | 4 51 | 18 18
417135 |10 52 32.331 | 59.735 | + 7 07 21.84 | —55.380 | 51.56 | 8.72 | 12 00 57.226 | +0.8249 | 453 | 18 16
5(714.5 [ 10 56 08.954 | 36.363 | + 6 45 09.32 | —55.658 | 51.80 | 8.72 | 12 01 17.150 | +-0.8353 | 4 54 | 18 14
6|715.5| 10 59 45.338 | 72.755 | + 6 22 50.26 | —55.922 | 52.04 | 8.72 | 12 01 37.313 | +0.8449 | 456 | 18 11
71716.5| 11 03 21.500 | 48.927 | + 6 00 25.02 | —56.173 | 52.28 | 8.73 | 12 01 57.698 | +0.8538 | 4 58 | 18 09
8|717.5| 11 06 57.458 | 84.896 | + 5 37 53.92 | —56.410 | 52.53 | 8.73 [ 12 02 18.287 | +0.8619 | 4 59 | 18 07
9[718.5 |11 10 33.230 | 60.680 | + 5 15 17.29 | —56.634 | 52.78 | 8.73 | 12 02 39.061 | +-0.8692 | 501 | 18 04
10| 719.5 | 11 14 08.837 | 36.298 | + 4 52 35.46 | —56.844 | 53.03 | 8.73 | 12 03 00.002 | +0.8757| 502 | 18 02
11]720.5 | 11 17 44.296 | 71.769 | + 4 29 48.75 | —57.041 | 53.28 | 8.74 | 12 03 21.089 | +0.8814| 504 | 18 00
12| 721.5 | 11 21 19.630 | 47.111 | + 4 06 57.48 | —57.225 | 53.53 | 8.74 | 12 03 42.302 | +0.8862| 506 | 17 57
13| 722.5 | 11 24 54.860 | 82.346 | + 3 44 01.97 | —57.396 | 53.78 | 8.74 | 12 04 03.620 | +0.8901| 507 | 17 55
14|723.5 | 11 28 30.006 | 57.495 | + 3 21 02.52 | —57.555 | 54.04 | 8.74 | 12 04 25.020 | +0.8931| 509 | 17 53
15| 724.5 | 11 32 05.092 | 32.582 | + 2 57 59.43 | —57.701 | 54.29 | 8.75 | 12 04 46.481 | +0.8951 | 511 | 17 50
16| 725.5 | 11 35 40.142 | 67.631 | + 2 34 52.99 | —57.834 | 54.55 | 8.75 | 12 05 07.978 | +0.8962| 512 | 17 48
17 726.5 | 11 39 15.179 | 42.667 | + 2 11 43.49 | —57.955 | 54.81 | 8.75 | 12 05 29.488 | +0.8962 | 514 | 17 46
18| 727.5 | 11 42 50.227 | 77.717 | + 1 48 31.22 | —58.064 | 55.06 | 8.75 | 12 05 50.987 | +0.8952| 516 | 17 43
19| 728.5 | 11 46 25.311 | 52.807 | + 1 25 16.48 | —58.159 | 55.32 | 8.75 | 12 06 12.450 | +0.8932 | 517 | 17 41
20| 729.5 | 11 50 00.454 | 27.959 | + 101 59.58 | —58.242 | 55.58 | 8.76 | 12 06 33.854 | +0.8903 | 519 | 17 39
217305 | 11 53 35.679 | 63.197 | + 0 38 40.84 | —58.311 | 55.84 | 8.76 | 12 06 55.176 | +0.8864 | 521 | 17 36
92| 731.5 [ 11 57 11.008 | 38.541 | + 0 15 20.59 | —58.366 | 56.10 | 8.76 | 12 07 16.394 | +0.8816 | 522 | 17 34
93 1732.5 [ 12 00 46.463 | 74.011 | — 0 08 00.82 | —58.407 | 56.36 | 8.76 | 12 07 37.486 | +0.8759 | 524 | 17 31
24| 733.5 | 12 04 22.064 | 49.625 | — 0 31 23.02 | —58.433 | 56.62 | 8.77 | 12 07 58.432 | +0.8695 | 526 | 17 29
95 | 734.5 | 12 07 57.820 | 85.401 | — 0 54 45.64 | —58.444 | 56.88 | 8.77 | 12 08 19.214 | +0.8622 | 527 | 17 27
26| 735.5 | 12 11 33.778 | 61.355 | — 1 18 08.33 | —58.440 | 57.15 | 8.77 | 12 08 39.812 | +0.8542 | 529 | 17 24
27 1736.5 | 12 15 09.928 | 37.508 | — 1 41 30.71 | —58.421 | 57.41 | 8.77 | 12 09 00.208 | +0.8454 | 531 | 17 22
98 | 737.5 | 12 18 46.297 | 73.877 | — 2 04 52.42 | —58.385 | 57.68 | 8.78 | 12 09 20.387 | +0.8360 | 532 | 17 20
29 | 738.5 [ 12 22 22.901 | 50.480 | — 2 28 13.07 | —58.334 | 57.95 | 8.78 | 12 09 40.330 | +0.8258 | 534 | 17 17
30 739.5 [ 12 25 59.757 | 87.336 | — 2 51 32.30 | —58.267 | 58.23 | 8.78 | 12 10 00.020 | +-0.8150| 536 | 17 15

Pasdsiemik 1| 740.5 | 12 29 36.883 | 64.463 | — 3 14 49.75 | —58.184 | 58.50 | 8.78 | 12 10 19.441 | +0.8034| 537 | 17 13
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SLONCE 2008, PAZDZIERNIK — LISTOPAD

o TT CSE
DATA JD w Warszawie
gy Ay Sapp Vs/1h R T E+12" Vi /1" | wsch. | zach.
2454 15’

Pazdriemnik 1| 740.5 | 12'29™36°883 | 64°463 | — 3°1449"75 | —58"184 | 58"50 | 8778 [ 12"10719°441 | +0%8034 | 5'37" 1713
2|741.5 |12 33 14.295 | 41.879 | — 3 38 05.03 | —58.086 | 58.78 | 8.79 | 12 10 38.576 | +0.7911| 539 | 17 10
3 742.5| 12 36 52.011 | 79.602 | — 4 01 17.78 | —57.972 | 59.06 | 8.79 | 12 10 57.407 | +0.7781| 541 | 17 08
41743512 40 30.048 | 57.648 | — 4 24 27.63 | —57.842 | 59.34 | 8.79 | 12 11 15.917 | +0.7643 | 542 | 17 06
5|744.5| 12 44 08.425 | 36.036 | — 4 47 34.20 | —57.697 | 59.62 | 8.79 | 12 11 34.087 | +0.7498 | 544 | 17 03
6| 745.5 | 12 47 47.160 | 74.782 | — 5 10 37.12 | —57.537 | 59.90 | 8.80 | 12 11 51.899 | +0.7345 | 546 | 17 01
71746.5 | 12 51 26.271 | 53.905 | — 5 33 36.02 | —57.362 | 60.18 | 8.80 | 12 12 09.335 | +-0.7184 | 548 | 16 59
8747512 55 05.777 | 33.422 | — 5 56 30.54 | —57.172 | 60.47 | 8.80 | 12 12 26.376 | +0.7015 | 549 | 16 57
9 |748.5 | 12 58 45.698 | 73.352 | — 6 19 20.30 | —56.967 | 60.75 | 8.80 | 12 12 43.002 | +-0.6839 | 5 51 | 16 54
10]749.5| 13 02 26.052 | 53.713 | — 6 42 04.94 | —56.747 | 61.03 | 8.81 | 12 12 59.195 | +0.6654 | 553 | 16 52
11|750.5 | 13 06 06.861 | 34.526 | — 7 04 44.11 | —56.512 | 61.31 | 8.81 | 12 13 14.933 | +-0.6460 | 554 | 16 50
12| 751.5 | 13 09 48.143 | 75.810 | — 7 27 17.43 | —56.262 | 61.59 | 8.81 | 12 13 30.198 | +-0.6259 | 556 | 16 48
137525 | 13 13 29.920 | 57.587 | — 7 49 44.58 | —55.998 | 61.87 | 8.81 | 12 13 44.967 | +-0.6048 | 558 | 16 45
14 |753.5 | 13 17 12.215 | 39.881 | — 8 12 05.19 | —55.719 | 62.15 | 8.82 | 12 13 59.220 | +-0.5828 | 6 00 | 16 43
15| 754.5 | 13 20 55.048 | 82.716 | — 8 34 18.94 | —55.426 | 62.42 | 8.82 | 12 14 12.934 | +-0.5599 | 6 01 | 16 41
16| 755.5| 13 24 38.442 | 66.115 | — 8 56 25.50 | —55.118 | 62.69 | 8.82 | 12 14 26.087 | +0.5361| 6 03 | 16 39
17| 756.5| 13 28 22.419 | 50.102 | — 9 18 24.51 | —54.795 | 62.96 | 8.82 [ 12 14 38.656 | +0.5113| 605 | 16 37
18| 757.5| 13 32 07.002 | 34.699 | — 9 40 15.62 | —54.457 | 63.23 | 8.83 | 12 14 50.620 | +0.4856 | 6 07 | 16 35
19| 758.5 | 13 35 52.212 | 79.924 | —10 01 58.47 | —54.104 | 63.50 | 8.83 | 12 15 01.958 | +-0.4591| 6 08 | 16 32
20 | 759.5 | 13 39 38.066 | 65.796 | —10 23 32.68 | —53.735 | 63.76 | 8.83 | 12 15 12.650 | +-0.4318 | 6 10 | 16 30
21| 760.5 | 13 43 24.585 | 52.330 | —10 44 57.83 | —53.350 | 64.03 | 8.83 | 12 15 22.678 | +0.4038 | 6 12 | 16 28
22 [ 761.5 | 13 47 11.785 | 39.542 | —11 06 13.52 | —52.948 | 64.29 | 8.84 [ 12 15 32.025 | +0.3751| 6 14 | 16 26
23| 762.5 [ 13 50 59.681 | 87.446 | —11 27 19.35 | —52.529 | 64.55 | 8.84 | 12 15 40.676 | +0.3457| 6 16 | 16 24
24 | 763.5 | 13 54 48.288 | 76.057 | —11 48 14.88 | —52.093 | 64.81 | 8.84 | 12 15 48.617 | +0.3159 | 6 17 | 16 22
25 | 764.5 | 13 58 37.616 | 65.388 | —12 08 59.71 | —51.639 | 65.07 | 8.84 | 12 15 55.835 | +0.2855 | 6 19 | 16 20
26 | 765.5 | 14 02 27.680 | 55.451 | —12 29 33.42 | —51.167 | 65.33 | 8.85 | 12 16 02.319 | +0.2547| 621 | 16 18
27 | 766.5 | 14 06 18.487 | 46.260 | —12 49 55.59 | —50.678 | 65.59 | 8.85 | 12 16 08.058 | +0.2235| 6 23 | 16 16
928 | 767.5 | 14 10 10.049 | 37.824 | —13 10 05.80 | —50.171 | 65.85 | 8.85 | 12 16 13.043 | +0.1919| 6 25 | 16 14
29 | 768.5 | 14 14 02.373 | 30.153 | —13 30 03.65 | —49.647 | 66.11 | 8.85 | 12 16 17.266 | +0.1600 | 6 26 | 16 12
30 | 769.5 | 14 17 55.467 | 83.255 | —13 49 48.70 | —49.105 | 66.36 | 8.86 | 12 16 20.719 | +0.1278 | 6 28 | 16 10
31| 770.5 [ 14 21 49.340 | 77.138 | =14 09 20.54 | —48.545 | 66.62 | 8.86 | 12 16 23.393 | +0.0952| 6 30 | 16 08

Listopad 1| 771.5 |14 25 43.997 | 71.807 | —14 28 38.76 | —47.968 | 66.88 | 8.86 | 12 16 25.283 | +0.0624| 632 | 16 06
2| 772.5| 14 29 39.445 | 67.260 | —14 47 42.94 | —47.373 | 67.13 | 8.86 | 12 16 26.382 | +0.0293 | 634 | 16 05
3 773.5| 14 33 35.690 | 63.528 | —15 06 32.66 | —46.762 | 67.39 | 8.86 | 12 16 26.683 | —0.0041| 636 | 16 03
4774514 37 32.738 | 60.589 | —15 25 07.50 | —46.133 | 67.64 | 8.87 | 12 16 26.182 | —0.0376 | 6 37 | 16 01
5| 775.5| 14 41 30.594 | 58.456 | —15 43 27.06 | —45.488 | 67.89 | 8.87 | 12 16 24.874 | —0.0714| 639 | 15 59
6|776.5| 14 45 29.263 | 57.135 | —16 01 30.92 | —44.826 | 68.14 | 8.87 | 12 16 22.752 | —0.1054 | 641 | 15 58
7| 777.5| 14 49 28.748 | 56.627 | —16 19 18.68 | —44.147 | 68.39 | 8.87 | 12 16 19.813 | —0.1395| 6 43 | 15 56
8| 778.5| 14 53 29.055 | 56.939 | —16 36 49.94 | —43.452 | 68.63 | 8.88 | 12 16 16.053 | —0.1738 | 645 | 15 54
9| 779.5| 14 57 30.188 | 58.075 | —16 54 04.30 | —42.741 | 68.87 | 8.88 | 12 16 11.468 | —0.2083 | 6 46 | 15 53
10|780.5| 15 01 32.150 | 60.039 | —17 11 01.38 | —42.014 | 69.11 | 8.88 | 12 16 06.053 | —0.2429 | 6 48 | 15 51
11]781.5| 15 05 34.946 | 62.838 | —17 27 40.80 | —41.271 | 69.34 | 8.88 | 12 15 59.804 | —0.2777| 6 50 | 15 49
12| 782.5| 15 09 38.579 | 66.478 | —17 44 02.19 | —40.512 | 69.57 | 8.88 | 12 15 52.717 | —0.3127| 652 | 15 48
13]783.5| 15 13 43.056 | 70.964 | —18 00 05.19 | —39.738 | 69.80 | 8.89 | 12 15 44.787 | —0.3479| 6 54 | 15 46
14| 784.5| 15 17 48.379 | 76.302 | —18 15 49.46 | —38.948 | 70.02 | 8.89 | 12 15 36.011 | —0.3832| 655 | 15 45
15| 785.5| 15 21 54.552 | 82.494 | —18 31 14.61 | —38.143 | 70.23 | 8.89 [ 12 15 26.385 | —0.4187| 657 | 15 44
16| 786.5| 15 26 01.578 | 29.540 | —18 46 20.29 | —37.322 | 70.44 | 8.89 | 12 15 15.906 | —0.4543 | 6 59 | 15 42
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SEONCE 2008, LISTOPAD — GRUDZIEN

o TT CSE
DATA JD w Warszawie
agpy Ao Oapp Vs /10 R T E + 12k Vi /1" | wsch. | zach.
2454 16’

Listopad 16 | 786.5 | 15'26701°578 | 207540 | —18°46'20"29 | —37"322 | 10”44 | 8"89 | 12"15™15%006 | —0°4543 | 659" 15'49"
17 | 787.5 | 15 30 09.456 | 37.437 | —19 01 06.10 | —36.486 | 10.65 | 8.89 | 12 15 04.575 | —0.4898 | 701 | 15 41
18 | 788.5 | 15 34 18.186 | 46.183 | —19 15 31.65 | —35.634 | 10.85 | 8.90 | 12 14 52.392 | —0.5253 | 702 | 15 40
19 | 789.5 | 15 38 27.764 | 55.773 | —19 29 36.54 | —34.766 | 11.05 | 8.90 | 12 14 39.361 | —0.5605 | 7 04 | 15 38
20 [ 790.5 | 15 42 38.183 | 66.201 | —19 43 20.39 | —33.881 | 11.25 | 8.90 | 12 14 25.489 | —0.5954 | 706 | 15 37
21 | 791.5 | 15 46 49.436 | 77.459 | —19 56 42.80 | —32.982 | 11.44 | 8.90 | 12 14 10.782 | —0.6300 | 707 | 15 36
92 [792.5 | 15 51 01.513 | 29.539 | —20 09 43.41 | —32.066 | 11.63 | 8.90 | 12 13 55.253 | —0.6640 | 709 | 15 35
23 [793.5 | 15 55 14.400 | 42.430 | —20 22 21.84 | —31.135 | 11.82 | 8.91 | 12 13 38.913 | —0.6975 | 711 | 15 34
24 | 794.5 | 15 59 28.084 | 56.118 | —20 34 37.73 | —30.189 | 12.00 | 8.91 | 12 13 21.776 | —=0.7304 | 712 | 1533
25 | 795.5 | 16 03 42.549 | 70.590 | —20 46 30.74 | —29.228 | 12.18 | 8.91 | 12 13 03.858 | —0.7625 | 714 | 15 32
26 | 796.5 | 16 07 57.777 | 85.828 | —20 58 00.51 | —28.253 | 12.36 | 8.91 | 12 12 45.177 | —0.7939 | 715 | 15 31
27 [797.5 | 16 12 13.750 | 41.813 | =21 09 06.72 | —27.264 | 12.53 | 8.91 | 12 12 25.751 | —0.8245 | 717 | 15 30
28 | 798.5 | 16 16 30.447 | 58.524 | —21 19 49.03 | —26.261 | 12.70 | 8.91 | 12 12 05.601 | —0.8543 | 719 | 15 29
29 [ 799.5 | 16 20 47.847 | 75.940 | —21 30 07.14 | —25.245 | 12.87 | 8.92 | 12 11 44.748 | —0.8831 | 720 | 15 28
30 [ 800.5 | 16 25 05.927 | 34.036 | —21 40 00.72 | —24.216 | 13.04 | 8.92 | 12 11 23.214 | —0.9110 | 722 | 15 28

Grudzies 1| 801.5 | 16 20 24.665 | 52.790 | —21 49 20.49 | —23.175 | 13.21 | 8.92 | 12 11 01.023 | —0.9379 | 723 | 15 27
28025 | 16 33 44.036 | 72.175 | —21 58 33.14 | —22.123 | 13.37 | 8.92 | 12 10 38.200 | —0.9637 | 724 | 15 26
3|803.5 | 16 38 04.014 | 32.166 | —22 07 11.40 | —21.059 | 13.52 | 8.92 | 12 10 14.768 | —0.98%6 | 726 | 15 26
4]804.5 |16 42 24.575 | 52.737 | —22 15 24.01 | —19.985 | 13.68 | 8.92 | 12 09 50.754 | —1.0123 | 727 | 15 25
5| 805.5 | 16 46 45.693 | 73.862 | —22 23 10.70 | —18.901 | 13.83 | 8.92 | 12 09 26.184 | —1.0349 | 728 | 15 25
6 |806.5 | 16 51 07.339 | 35.515 | —22 30 31.25 | —17.807 | 13.97 | 8.93 | 12 09 01.084 | —1.0564 | 730 | 15 24
71807.5 | 16 55 29.489 | 57.669 | —22 37 25.41 | —16.705 | 14.11 | 8.93 | 12 08 35.481 | —1.0768 | 731 | 15 24
81808.5 | 16 59 52.114 | 80.209 | —22 43 52.98 | —15.594 | 14.25 | 8.93 | 12 08 09.403 | —1.0961 | 732 | 15 24
91809.5 | 17 04 15.189 | 43.380 | —22 49 53.77 | —14.475 | 14.38 | 8.93 | 12 07 42.875 | —1.1142 | 733 | 15 23
10| 810.5 | 17 08 38.686 | 66.888 | —22 55 27.61 | —13.348 | 14.51 | 8.93 | 12 07 15.925 | —1.1313 | 734 | 15 23
11| 811.5 | 17 13 02.580 | 30.797 | —23 00 34.32 | —12.215 | 14.63 | 8.93 | 12 06 48.578 | —1.1472 | 735 | 15 23
12| 812.5 | 17 17 26.846 | 55.082 | —23 05 13.78 | —11.075 | 14.75 | 8.93 | 12 06 20.859 | —1.1622 | 736 | 15 23
13| 813.5 | 17 21 51.457 | 79.716 | —23 09 25.83 | — 9.929 | 14.85 | 8.93 | 12 05 52.794 | —1.1761 | 737 | 15 23
14| 814.5 | 17 26 16.390 | 44.671 | —23 13 10.34 | — 8.777 | 14.96 | 8.93 | 12 05 24.409 | —1.1889 | 738 | 15 23
15| 815.5 | 17 30 41.617 | 69.918 | —23 16 27.17 | — 7.620 | 15.05 | 8.94 | 12 04 55.728 | —1.2007 | 739 | 15 23
16 |816.5 | 17 35 07.112 | 35.420 | —23 19 16.18 | — 6.458 | 15.14 | 8.94 | 12 04 26.780 | —1.2112 | 740 | 15 24
17| 817.5 | 17 39 32.846 | 61.173 | —23 21 37.25 | — 5.292 | 15.23 | 8.94 | 12 03 57.594 | —1.2206 | 741 | 15 24
18| 818.5 | 17 43 58.787 | 87.123 | —23 23 30.26 | — 4.122 | 15.30 | 8.94 | 12 03 28.199 | —1.2286 | 741 | 15 24
19| 819.5 | 17 48 24.905 | 53.246 | —23 24 55.12 | — 2.949 | 15.38 | 8.94 | 12 02 58.628 | —~1.2353 | 742 | 15 24
20 [820.5 | 17 52 51.166 | 79.512 | =23 25 51.77 | — 1.773 | 15.44 | 8.94 | 12 02 28.914 | —1.2405 | 743 | 15 25
21 |821.5 | 17 57 17.535 | 45.886 | —23 26 20.16 | — 0.595 | 15.51 | 8.94 | 12 01 59.093 | —1.2443 | 743 | 1525
92 [822.5 | 18 01 43.976 | 72.335 | =23 26 20.25 | + 0.584 | 15.57 | 8.94 | 12 01 29.198 | —1.2465 | 744 | 15 26
23 [823.5 | 18 06 10.453 | 38.822 | =23 25 52.05 | + 1.763 | 15.62 | 8.94 | 12 00 59.268 | —1.2473 | 744 | 15 26
24 | 824.5 [ 18 10 36.929 | 65.311 | —23 24 55.54 | + 2.942 | 15.67 | 8.94 | 12 00 29.339 | —1.2464 | 744 | 15 27
25 | 825.5 | 18 15 03.368 | 31.764 | —23 23 30.76 | + 4.120 | 15.72 | 8.94 | 11 59 59.448 | —1.2440 | 745 | 15 28
26 | 826.5 | 18 19 29.730 | 58.143 | —23 21 37.74 | + 5.206 | 15.76 | 8.94 | 11 59 29.632 | —1.2401 | 745 | 15 29
97 | 827.5 | 18 23 55.980 | 84.410 | =23 19 16.54 | + 6.469 | 15.80 | 8.94 | 11 58 59.929 | —1.2346 | 745 | 15 29
28 | 828.5 | 18 28 22.078 | 50.525 | —23 16 27.23 | + 7.640 | 15.83 | 8.94 | 11 58 30.377 | —1.2275 | 745 | 15 30
29 [ 829.5 | 18 32 47.990 | 76.452 | —23 13 09.89 | + 8.806 | 15.87 | 8.94 | 11 58 01.013 | —1.2190 | 745 | 15 31
30 [ 830.5 | 18 37 13.677 | 42.153 | —23 09 24.63 | + 9.968 | 15.80 | 8.94 | 11 57 31.873 | —1.2089 | 745 | 15 32
31 [831.5 | 18 41 39.103 | 67.590 | —23 05 11.55 | +11.124 | 15.92 | 8.94 | 11 57 02.994 | —1.1973 | 745 | 15 33
32 832.5 | 18 46 04.234 | 32.720 | —23 00 30.78 | +12.275 | 15.93 | 8.94 | 11 56 34.410 | —1.1843 | 745 | 15 34
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KSIEZYC 2008, STYCZEN — LUTY

o TT CSE
DATA wiek w Warszawie
gy Ay Sapp Vs/1h R ™ wsch. | gérow. | zach.
styezett 0 | 12°14'05°804 | 315016 | — 4°52'53°07 | —844"76 | 14'59"51 | 55°017181 | 213 | = ™ 521" 10"52"

1| 125730053 | 55.180 | —10 20 35.17 | —789.99 | 14 51.73 | 54 32.629 | 223 | 048 | 602 | 1103
9 | 1341 45.432 | 70.567 | —15 21 50.60 | —712.38 | 14 46.77 | 54 14.412 | 233 | 201 | 644 | 1116
3| 1427 44.713 | 69.857 | —19 47 11.36 | —609.96 | 14 44.58 | 54 06.369 | 24.3 | 314 | 728 | 11 32
4| 1516 06.537 | 31.693 | —23 26 06.00 | —479.74 | 14 44.97 | 54 07.790 | 253 | 427 | 814 | 1155
5| 16 07 07.406 | 32.576 | —26 07 02.39 | —320.10 | 14 47.63 | 54 17.549 | 26.3 | 538 | 904 | 12 26
6 | 1700 32.874 | 58.061 | —27 38 33.69 | —133.55 | 14 52.17 | 54 34.223 | 27.3 | 642 | 956 | 1309
7 | 17 55 34.486 | 59.690 | —27 51 25.86 | + 71.17 | 14 58.16 | 54 56.227 | 28.3 | 734 | 1049 | 14 08
8 | 18 50 59.562 | 84.783 | —26 41 05.77 | +279.78 | 1505.17 | 5521.958 | 29.3 | 813 | 1142 | 1518
9 | 1945 33.563 | 58.801 | —24 09 15.64 | +476.08 | 15 12.80 | 5549.944 | 05 | 840 | 1234 | 16 37
10 | 2038 23.972 | 49.224 | —20 23 41.55 | +646.60 | 1520.71 | 56 18.983 | 1.5 | 901 | 1324 | 1758
11 | 21 29 13.226 | 38.490 | —15 36 33.12 | +782.99 | 15 28.68 | 56 48.227 | 25| 916 | 1411 | 1919
12 | 2218 18.040 | 43.312 | —10 02 21.25 | +881.54 | 1536.57 | 57 17.181 | 3.5 | 929 | 1457 | 20 40
13 | 2306 21.250 | 46.528 | — 356 32.57 | +940.90 | 15 44.31 | 57 45.600 | 4.5 | 941 | 1542 | 22 01
14 | 235422927 | 48.208 | + 224 57.82 | +959.67 | 15 51.86 | 58 13.291 | 55| 952 | 1628 | 23 24

15 | 04333287 | 58.574 | + 84521.34 | +934.56 | 15 59.09 | 58 39.858 | 6.5 | 1005 | 1717 | —
16 | 13505848 | 31.141 | +14 45 58.50 | +859.61 | 16 05.80 | 59 04.469 | 7.5 | 1020 | 1808 | 050
17 | 23006.549 | 31.851 | 420 05 22.67 | +727.24 | 16 11.59 | 59 25.706 | 8.5 | 1041 | 1905 | 219
18 | 32914.035 | 39.350 | +24 19 23.94 | +532.44 | 16 15.91 | 5941.584 | 95 | 1111 | 2005 | 350
19 | 43211.736 | 37.069 | +27 03 36.99 | +280.40 | 16 18.15 | 59 49.807 | 10.5 | 1156 | 2109 | 5 14
20 | 53727.894 | 53.247 | +275900.85 | — 6.37 | 16 17.72 | 5948.228 | 11.5 | 1300 | 2213 | 6 24
921 | 64232230 | 57.604 | +26 58 53.00 | —290.43 | 16 14.24 | 5935.438 | 12.5 | 1421 | 2314 | 713
922 | 744 54.396 | 79.788 | 424 12 05.66 | —534.38 | 16 07.65 | 59 11.270 | 13.5 | 1550 | — 747
923 | 84301.958 | 27.364 | +19 59 45.63 | —716.12 | 15 58.32 | 58 37.029 | 14.5 | 1718 | 011 | 809
24 | 93636.291 | 61.707 | +14 48 02.18 | —831.96 | 15 46.97 | 57 55.345 | 15.5 | 1841 | 102 | 825
925 | 10 26 12.379 | 37.802 | + 9 01 55.33 | —889.92 | 15 34.53 | 57 09.713 | 16.5 | 2000 | 149 | 838
2 | 1112 51.331 | 76.759 | + 302 14.95 | —901.72 | 15 22.05 | 56 23.902 | 17.5 | 2116 | 233 | 849
97 | 1157 41.714 | 67.145 | — 254 43.33 | —877.93 | 15 10.48 | 5541.439 | 185 | 2230 | 315 | 859
98 | 12 41 50.571 | 76.005 | — 836 21.09 | —825.93 | 15 00.62 | 5505.259 | 19.5 | 2344 | 357 | 910
20 | 13 26 19.796 | 45.235 | —13 52 13.40 | —749.49 | 14 53.07 | 54 37.547 | 205 | — 438 | 922
30 | 1412 03.852 | 29.297 | —18 32 47.60 | —649.33 | 144821 | 5419.709 | 215 | 057 | 522 | 936
31 | 1459 46.111 | 71.565 | —22 28 21.07 | —524.13 | 14 46.23 | 5412422 | 225 | 211 | 607 | 956
tuy 1| 1549 52.561 | 78.027 | —25 28 32.82 | —372.36 | 14 47.12 | 54 15.692 | 235 | 323 | 656 | 1023
2| 16 42 23.759 | 49.238 | —27 22 44.85 | —194.57 | 1450.72 | 54 28.911 | 245 | 430 | 747 | 1101
3| 1736 49.261 | 74.755 | —28 01 22.95 | + 4.16 | 1456.71 | 5450.897 | 255 | 527 | 839 | 1153
4| 1832 11.060 | 36.569 | —27 18 00.87 | +213.28 | 1504.62 | 5519.939 | 26,5 | 611 | 933 | 1300
5| 1927 19.350 | 44.873 | —25 11 17.76 | +418.37 | 1513.87 | 5553.879 | 275 | 643 | 1025 | 14 16
6 | 20 21 14.898 | 40.435 | —21 45 50.02 | +604.71 | 1523.78 | 56 30.254 | 285 | 706 | 1116 | 15 38
7| 2113 26.395 | 51.942 | —17 11 37.49 | +760.45 | 15 33.66 | 57 06.515 | 29.5 | 723 | 1206 | 1701
8 | 2203 55.695 | 81.248 | —114237.14 | +877.69 | 15 42.87 | 5740.315 | 0.8 | 737 | 1253 | 18 24
9 | 2253 13.099 | 38.656 | — 53514.29 | +951.74 | 1550.90 | 58 09.790 | 1.8 | 749 | 1339 | 19 47
10 | 2342 08.891 | 34.450 | + 052 37.11 | +979.64 | 15 57.44 | 58 33.776 | 2.8 | 800 | 1426 | 21 11
11| 03145202 | 70762 | + 721 58.66 | +958.79 | 16 02.36 | 58 51.845 | 3.8 | 813 | 1514 | 22 37

12 | 12308345 | 33.909 | +13 32 44.53 | +886.10 | 16 05.72 | 59 04.182 | 48 | 827 | 1605 |
13 | 217 18.856 | 44.425 | +19 03 30.36 | +758.31 | 16 07.66 | 59 11.296 | 58 | 846 | 1659 | 006
14 | 31455663 | 81.242 | +23 31 51.11 | +574.21 | 16 08.32 | 5913.706 | 6.8 | 912 | 1758 | 135
15 | 41554373 | 79.966 | +26 36 03.10 | +339.37 | 16 07.76 | 59 11.677 | 7.8 | 951 | 1859 | 301
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KSIEZYC 2008, LUTY - MARZEC

o TT CSE
DATA wiek w Warszawie

Qapp Ay Sapp Vs /1" R T wsch. | gérow. | zach.

ty 15 | 415754°373 | 79%066 | +26°36'03"10 | +339"37 | 16'07"76 | 59'11%677 | 7% | 951" 18597 01"
16 | 519 09.943 | 35.553 | +27 58 49.58 | + 71.05 | 16 05.97 | 59 05.109 | 8.8 | 1047 | 2001 | 4 14
17 | 62243.986 | 69.613 | +27 32 14.29 | —202.07 | 16 02.84 | 58 53.596 | 9.8 | 1200 | 2102 | 509
18 | 72425406 | 51.048 | +25 20 44.46 | —448.72 | 15 58.22 | 58 36.655 | 10.8 | 1324 | 2159 | 547
19 | 82239.858 | 65.514 | +21 39 51.34 | —646.39 | 15 52.05 | 58 14.023 | 11.8 | 1451 | 2252 | 613
20 | 91653.158 | 78.822 | +16 51 23.55 | —786.18 | 15 44.41 | 57 45.957 | 12.8 | 1615 | 2340 | 631
21 | 10 07 22.789 | 48.459 | +11 18 24.63 | —869.88 | 15 35.54 | 57 13.404 | 13.8 | 1736 | — | 644
922 | 10 54 56.460 | 82.131 | + 522 01.66 | —904.55 | 15 25.89 | 56 38.006 | 14.8 | 1854 | 025 | 656
923 | 1140 33.965 | 59.637 | — 039 46.78 | —898.31 | 15 16.07 | 56 01.943 | 15.8 | 2009 | 108 | 706
24 | 12 25 16.704 | 42.376 | — 6 32 06.39 | —858.15 | 15 06.73 | 55 27.668 | 16.8 | 2123 | 150 | 717
25 | 1310 02.651 | 28.325 | —12 02 26.40 | —788.97 | 14 58.55 | 54 57.631 | 17.8 | 2238 | 232 | 728
26 | 13 55 43.486 | 69.163 | —16 59 46.94 | —693.47 | 14 52.12 | 54 34.044 | 18.8 | 2352 | 315 | 742
97 | 14 43 01.349 | 27.031 | —21 13 50.45 | —572.61 | 14 47.94 | 54 18.722 | 19.8 | — 400 | 759
98 | 1532 23.874 | 49.565 | —24 34 31.11 | —426.63 | 14 46.38 | 54 12.985 | 20.8 | 106 | 447 | 822
29 | 16 23 57.810 | 83.511 | —26 51 56.54 | —256.71 | 14 47.64 | 54 17.608 | 21.8 | 215 | 537 | 855
Maree 1| 17 17 23.981 | 49.694 | —27 57 11.58 | — 66.72 | 14 51.77 | 54 32.767 | 228 | 316 | 620 | 941
9 | 18 11 58.392 | 84.117 | —27 43 38.79 | +135.68 | 14 58.65 | 54 57.995 | 23.8 | 405 | 721 | 1041
3| 19 06 42.943 | 68.681 | —26 08 26.69 | +339.56 | 15 07.94 | 5532.110 | 24.8 | 441 | 814 | 1153
4| 200043.223 | 68.972 | —23 13 26.04 | +532.72 | 1519.12 | 56 13.159 | 25.8 | 508 | 905 | 1312
5| 2053 25.102 | 50.861 | —19 05 13.21 | +703.83 | 15 31.46 | 56 58.416 | 26.8 | 528 | 955 | 1435
6 | 21 44 42.884 | 68.648 | —13 54 34.95 | +843.40 | 15 44.01 | 57 44.499 | 27.8 | 543 | 1044 | 1559
7| 223458280 | 84.046 | — 755 46.32 | +943.46 | 15 55.77 | 58 27.659 | 28.8 | 556 | 1131 | 1723
8 | 232454224 | 79.991 | — 126 01.78 | +996.93 | 16 05.74 | 59 04.260 | 0.3 | 608 | 1219 | 18 49
9| 01527.340 | 53.106 | + 514 40.98 | +997.28 | 16 13.13 | 5931.366 | 1.3 | 620 | 1308 | 20 16
10 | 10739.891 | 65.657 | +11 43 57.20 | +938.90 | 16 17.46 | 59 47.263 | 2.3 | 634 | 1359 | 21 47
11| 20229.227 | 54.996 | +17 37 28.08 | +818.17 | 16 18.67 | 59 51.702 | 3.3 | 652 | 1454 | 23 19

12 | 30031.792 | 57.569 | +22 30 14.09 | +635.82 | 16 17.05 | 59 45.774 | 43| 716 | 1552 | —

13 | 401 42.111 | 67.900 | +25 59 01.44 | +400.61 | 16 13.16 | 59 31.468 | 53 | 751 | 1653 | 048
14 | 50456776 | 82.579 | +27 46 16.63 | +132.39 | 16 07.60 | 59 11.088 | 6.3 | 841 | 1756 | 206
15 | 60822.163 | 47.981 | +27 44 24.77 | —139.75 | 16 00.97 | 58 46.746 | 7.3 | 949 | 1856 | 307
16 | 70953.137 | 78.970 | +25 57 55.71 | —386.35 | 15 53.70 | 58 20.058 | 8.3 | 1109 | 1953 | 349
17 | 807 59.564 | 85.400 | +22 41 28.55 | —587.33 | 15 46.07 | 57 52.056 | 9.3 | 1234 | 2046 | 417
18 | 90208469 | 34.322 | +18 15 10.63 | —735.26 | 1538.24 | 5723.302 | 10.3 | 1357 | 2135 | 437
19 | 95236.382 | 62.240 | +13 00 08.62 | —831.75 | 1530.28 | 56 54.092 | 11.3 | 1518 | 2220 | 4 52
20 | 10 40 09.206 | 35.065 | + 7 15 53.77 | —882.36 | 15 22.27 | 56 24.704 | 12.3 | 16 35 | 2303 | 504
921 | 1125 44.850 | 70.709 | + 119 33.86 | —893.10 | 15 14.34 | 55 55.595 | 13.3 | 1751 | 2345 | 515
922 | 1210 22.941 | 48.800 | — 4 33 55.98 | —868.89 | 15 06.69 | 55 27.528 | 14.3 | 1905 | — | 525
923 | 12 54 59.726 | 85.584 | —10 11 21.63 | —813.22 | 14 59.63 | 55 01.594 | 15.3 | 2019 | 027 | 536
24 | 1340 25.126 | 50.986 | —15 20 36.32 | —728.26 | 14 53.51 | 54 39.153 | 16.3 | 2134 | 110 | 549
925 | 1427 19.617 | 45.481 | —19 50 14.59 | —615.37 | 14 48.76 | 54 21.721 | 17.3 | 2248 | 154 | 604
2 | 15 16 09.706 | 35.576 | —23 20 21.08 | —475.88 | 14 45.79 | 5410.823 | 18.3 | 2359 | 241 | 625
27 | 16 07 02.335 | 28.214 | —26 07 42.99 | —312.22 | 14 44.99 | 54 07.864 | 19.3 | — 329 | 654
28 | 16 59 40.613 | 66.502 | —27 36 31.35 | —129.11 | 14 46.66 | 54 13.994 | 20.3 | 104 | 420 | 734
29 | 17 53 24.978 | 50.880 | —27 49 24.44 | + 65.91 | 14 51.01 | 5429.989 | 213 | 157 | 512 | 828
30 | 18 47 22.697 | 48.611 | —26 43 29.40 | +263.21 | 14 58.13 | 54 56.120 | 22.3 | 238 | 603 | 933
31 | 1940 43.651 | 69.575 | —24 19 52.29 | +452.82 | 15 07.91 | 5532.004 | 23.3 | 308 | 654 | 1048
Kwiecien 1 | 20 32 55.488 | 81.422 | —20 43 25.82 | +626.00 | 15 20.02 | 56 16.439 | 243 | 330 | 744 | 1208
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KSIEZYC 2008, KWIECIEN — MAJ

o TT CSE
DATA wiek w Warszawie
gy A Sapp Vs/1h R ™ wsch. | gérow.| zach.
Kwiecien 1 | 20327557488 | 819422 | —20°43'25"82 | + 626700 | 15'20702 | 56'16439 | 2473 | 3"3d"| 744" 12"08"

2 | 2123 51.804 | 77.745 | =16 02 13.76 | + 775.50 | 15 33.86 | 57 07.238 | 25.3 | 347 | 832 | 1330
3| 2213 52.283 | 78.228 | —10 27 05.43 | + 894.53 | 15 48.55 | 58 01.145 | 26.3 | 401 | 919 | 14 53
4| 230338008 | 63.954 | — 41141.27 | + 975.40 | 16 02.92 | 58 53.912 | 27.3 | 414 | 1007 | 16 18
5| 235405277 | 31.223 | + 226 53.28 | +1008.68 | 16 15.66 | 59 40.678 | 28.3 | 426 | 1056 | 17 45
6 | 04618685 | 44.631 | + 907 28.59 | + 983.66 | 16 25.47 | 60 16.684 | 29.3 | 440 | 1147 | 19 16
7| 14121307 | 47.255 | +1524 42.51 | + 890.52 | 16 31.34 | 60 38.200 | 0.8 | 456 | 1241 | 20 51
8 | 23958135 | 84.089 | 420 50 07.36 | + 724.48 | 16 32.75 | 60 43.381 | 1.8 | 518 | 1340 | 22 25
9| 34211.517 | 37.482 | 424 55 18.56 | + 491.61 | 16 29.83 | 60 32.653 | 2.8 | 549 | 1443 | 23 51

10 | 446 58.377 | 84.357 | +27 17 19.34 | + 213.58 | 16 23.24 | 60 08.465 | 3.8 | 636 | 1547 | —
11| 55212.807 | 38.803 | +27 44 49.58 | — 74.49 | 16 13.99 | 5934524 | 48| 739 | 1650 | 100
12 | 65529.411 | 55.423 | +26 21 18.71 | — 336.17 | 16 03.18 | 53 54.856 | 5.8 | 858 | 1749 | 148
13 | 75500199 | 26.225 | +23 22 40.50 | — 547.58 | 15 51.79 | 58 13.060 | 6.8 [ 1022 | 1843 | 221
14 | 85004814 | 30.850 | +19 10 56.46 | — 701.66 | 15 40.57 | 5731.879 | 7.8 | 1146 | 1933 | 243
15 | 94101.076 | 27.118 | +14 08 26.62 | — 802.63 | 15 30.01 | 56 53.109 | 8.8 | 1306 | 2019 | 259
16 | 10 28 40.167 | 66.213 | + 8 34 49.98 | — 858.61 | 1520.37 | 56 17.724 | 9.8 | 1423 | 2102 | 312
17 | 1114 05.772 | 31.820 | + 246 33.19 | — 877.03 | 15 11.75 | 55 46.109 | 10.8 | 1538 | 2143 | 323
18 | 11 58 22.392 | 48.440 | — 302 27.66 | — 862.91 | 1504.18 | 55 18.327 | 11.8 | 16 51 | 2225 | 334
19 | 12 42 30.100 | 56.148 | — 8 39 47.83 | — 818.91 | 14 57.65 | 54 54.356 | 12.8 | 1805 | 2307 | 344
20 | 13 27 21.898 | 47.949 | —13 53 43.44 | — 745.91 | 14 52.18 | 54 34.272 | 13.8 | 1919 | 2350 | 3 56
21 | 14 13 40.920 | 66.975 | —18 32 40.32 | — 644.02 | 14 47.85 | 54 18.364 | 148 | 2033 | — | 411
22 | 15 01 56.031 | 82.094 | —22 25 08.02 | — 513.66 | 14 44.80 | 54 07.174 | 15.8 | 2145 | 036 | 430
923 | 15 52 16.017 | 42.088 | —25 20 04.50 | — 356.99 | 14 43.25 | 54 01.479 | 168 | 2252 | 124 | 456
924 | 16 44 24.777 | 50.860 | —27 07 53.04 | — 179.13 | 14 43.45 | 54 02.214 | 17.8 | 2350 | 214 | 532
925 | 17 37 41.912 | 68.008 | —27 41 39.8% | + 11.51 | 1445.67 | 5410.367 | 188 | — | 305| 621
26 | 18 31 12.128 | 38.238 | —26 58 22.53 | + 204.40 | 14 50.16 | 54 26.845 | 198 | 035 | 356 | 722
97 | 1924 01.701 | 27.823 | —24 59 13.65 | + 389.24 | 14 57.10 | 54 52.309 | 208 | 108 | 447 | 832
928 | 20 15 34.688 | 60.823 | —21 49 08.53 | + 558.00 | 15 06.55 | 55 26.996 | 21.8 | 132 | 536 | 948
29 | 21 05 41.874 | 68.018 | —17 35 40.83 | + 705.42 | 15 18.40 | 56 10.494 | 22.8 | 151 | 623 | 1107
30 | 21 54 41.144 | 67.295 | —12 28 09.37 | + 827.69 | 15 32.30 | 57 01.501 | 238 | 206 | 709 | 1227
Maj 1] 224312.858 | 39.012 | — 637 27.37 | + 920.39 | 15 47.58 | 57 57.589 | 24.8 | 218 | 755 | 1349
2 | 2332 14.153 | 40.309 | — 016 42.12 | + 976.51 | 16 03.24 | 58 55.063 | 258 | 231 | 842 | 1513
3| 02253530 | 79.688 | + 617 27.86 | + 985.37 | 16 17.95 | 59 49.060 | 268 | 244 | 931 | 16 41
4| 11623.826 | 49.987 | +12 43 28.62 | + 933.34 | 16 30.20 | 60 34.031 | 27.8 | 259 | 1024 | 18 14
5| 21348884 | 75.052 | +18 34 13.39 | + 807.21 | 16 38.55 | 61 04.682 | 28.8 | 318 | 1122 | 19 49
6 | 31538834 | 65.014 | +23 18 33.98 | + 601.60 | 16 41.96 | 61 17.179 | 0.5 | 345 | 1224 | 21 22
7| 42117.092 | 43.287 | 426 26 25.96 | + 328.77 | 16 40.05 | 61 10.169 | 1.5 | 425 | 1330 | 22 42
8| 52842801 | 69.105 | +27 371045 | + 23.34 | 16 33.23 | 60 45.141 | 25| 524 | 1436 | 23 41

9| 63502901 | 29.134 | +26 47 01.59 | — 268.02 | 16 22.54 | 60 05.918 | 35| 640 | 1539 | —
10 | 737 44.544 | 70.794 | +24 09 43.45 | — 507.96 | 16 09.37 | 5917.562 | 4.5 | 806 | 1637 | 021
11| 83531757 | 58.022 | +20 09 35.07 | — 681.58 | 15 55.10 | 58 25.203 | 55| 932 | 1720 | 047
12 | 992827.021 | 53.205 | +15 12 50.62 | — 792.55 | 15 40.93 | 5733.196 | 6.5 | 1055 | 1817 | 106
13 | 10 17 21.341 | 47.622 | + 942 21.65 | — 852.35 | 1527.72 | 56 44.721 | 7.5 | 1213 | 1901 | 120
14 | 11 03 24.890 | 51.175 | + 356 15.18 | — 872.33 | 15 16.02 | 56 01.766 | 8.5 [ 1329 | 1943 | 131
15 | 11 47 50.050 | 76.338 | — 151 16.47 | — 860.46 | 15 06.09 | 5525.312 | 9.5 | 1442 | 2024 | 142
16 | 12 31 44.236 | 70.527 | — 728 26.48 | — 820.95 | 14 58.00 | 54 55.611 | 10.5 | 1555 | 2106 | 153
17 | 1316 07.125 | 33.420 | —12 44 30.82 | — 754.99 | 14 51.69 | 54 32.460 | 11.5 | 1708 | 2148 | 204
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KSIEZYC 2008, MAJ — CZERWIEC

0" TT CSE
DATA wiek w Warszawie

gy Ay Sapp Vs /1h R 77 wsch. | gérow. | zach.

vaj 17 | 13"1607°125 | 33%420 | —12°44'30°82 | —754%99 | 14'51%69 | 54'32"460 | 11% | 17°08"| 21"48" 2"04"
18 | 14 01 48.301 | 74.692 | —17 28 49.45 | —661.95 | 14 47.05 | 54 15.446 | 12.5 | 1821 | 2233 | 218
19 | 14 49 23.775 | 50.085 | —21 30 19.90 | —540.88 | 14 43.97 | 54 04.142 | 13.5 | 1934 | 2320 | 236
20 | 1539 09.065 | 35.386 | —24 37 50.37 | —392.27 | 14 42.37 | 5358255 | 145 [ 2043 | — | 300
21 | 16 30 53.947 | 80.281 | —26 40 57.48 | —219.91 | 14 42.22 | 5357.709 | 155 [ 2143 | 010 | 333
922 | 17 24 00.340 | 26.690 | —27 31 39.45 | — 31.85 | 14 43.57 | 54 02.683 | 16.5 | 2232 | 100 | 417
23 | 18 17 30.066 | 56.431 | —27 05 51.86 | +160.50 | 14 46.54 | 54 13.583 | 17.5 [ 2309 | 152 | 514
24 | 1910 21.760 | 48.140 | —25 24 17.76 | +345.15 | 14 51.28 | 54 30.966 | 18.5 | 2335 | 242 | 622
25 | 20 01 49.733 | 76.128 | —22 32 03.61 | +512.56 | 14 57.94 | 54 55.415 | 19.5 [ 2355 | 331 | 736
26 | 20 51 35.834 | 62.240 | —18 37 19.05 | +657.05 | 15 06.65 | 55 27.362 | 20.5 | — 418 | 852
927 | 21 39 51.253 | 77.669 | —13 49 49.84 | +776.00 | 15 17.41 | 56 06.874 | 21.5 | 011 | 504 | 10 10
28 | 2227 11.800 | 38.223 | — 8 20 08.20 | +867.76 | 15 30.09 | 56 53.391 | 22.5 | 024 | 549 | 1128
29 | 2314 31.686 | 58.114 | — 219 38.52 | +929.26 | 15 44.27 | 57 45.453 | 235 | 036 | 634 | 1248
30 | 00258414 | 84.845 | + 358 24.64 | +954.13 | 15 59.25 | 58 40.445 | 245 | 048 | 720 | 1411
31| 05348064 | 74.499 | +10 17 21.69 | +931.60 | 16 13.98 | 5934482 | 255 | 102 | 809 | 1539
Crerwice 1| 148 17.185 | 43.627 | +16 15 27.42 | +847.32 | 16 27.08 | 60 22.584 | 26,5 | 118 | 903 | 1712
2| 24725.024 | 51.478 | +21 25 07.99 | +687.74 | 16 37.08 | 60 59.283 | 27.5 | 141 | 1003 | 18 46
3| 35121.504 | 48.064 | +25 15 04.80 | +449.69 | 16 42.64 | 61 19.678 | 285 | 214 | 1107 | 20 14
4| 45852115 | 78.605 | +27 16 51.20 | +152.33 | 16 42.91 | 6120.682 | 0.2 | 304 | 1214 | 21 25
5| 60714305 | 40.816 | +27 14 49.08 | —160.70 | 16 37.81 | 61 01.943 | 1.2 | 414 | 1321 | 22 14
6| 71317791 | 44.324 | +25 13 00.14 | —439.07 | 16 28.01 | 60 25.974 | 2.2 | 539 | 1423 | 22 47
7| 81447749 | 74.299 | +21 32 38.00 | —650.33 | 16 14.78 | 5937.427 | 3.2 | 709 | 1520 | 23 09
8| 91102128 | 28.691 | +16 42 37.94 | —787.95 | 1559.64 | 58 41.881 | 4.2 | 836 | 1611 | 23 25
9 | 10 02 31.993 | 58.566 | +11 10 45.78 | —862.04 | 15 44.06 | 57 44.685 | 52 | 958 | 1658 | 23 38
10 | 10 50 24.537 | 51.116 | + 519 30.19 | —887.27 | 1529.22 | 56 50.206 | 6.2 | 1116 | 17 41 | 23 49

11 | 11 35 56.658 | 83.241 | — 034 12.50 | —876.00 | 15 15.96 | 56 01.538 | 7.2 | 1231 | 1823 | —

12 | 1220 22.391 | 48.979 | — 6 17 29.77 | —836.09 | 15 04.79 | 5520.543 | 82 | 1344 | 1904 | 000
13 | 13 04 48.287 | 74.880 | —11 39 45.37 | —771.16 | 14 55.94 | 54 48.067 | 9.2 | 1457 | 1947 | 012
14 | 1350 11.183 | 37.784 | —16 31 09.48 | —681.69 | 14 49.44 | 5424.199 | 10.2 | 1611 | 2031 | 025
15 | 14 37 15.056 | 41.666 | —20 41 40.88 | —566.54 | 14 45.17 | 54 08.528 | 11.2 | 1724 | 2117 | 041
16 | 1526 25.553 | 52.175 | —24 00 50.62 | —424.89 | 14 42.94 | 54 00.358 | 12.2 | 1834 | 2206 | 103
17 | 16 17 43.145 | 69.782 | —26 18 15.95 | —258.44 | 14 42.54 | 53 58.886 | 13.2 | 1937 | 2256 | 133
18 | 17 10 38.830 | 65.482 | —27 25 04.69 | — 73.26 | 14 43.76 | 54 03.352 | 14.2 | 2030 | 2348 | 214
19 | 18 04 18.053 | 44.721 | —27 15 46.12 | +120.11 | 14 46.43 | 5413.147 | 152 | 2110 | — | 308
20 | 18 57 35.443 | 62.129 | —2549 37.69 | +308.74 | 14 50.44 | 5427.884 | 16.2 [ 2139 | 039 | 413
921 | 1949 35.125 | 61.826 | —23 10 59.30 | +480.92 | 14 55.76 | 54 47.418 | 17.2 | 2201 | 129 | 526
922 | 20 39 46.528 | 73.243 | —19 28 09.39 | +628.75 | 15 02.41 | 55 11.810 | 18.2 | 2218 | 216 | 6 42
23 | 21 28 09.611 | 36.336 | —14 51 45.10 | +748.43 | 15 10.42 | 5541.221 | 19.2 [ 2231 | 302 | 759
24 | 2215 11.343 | 38.076 | — 933 19.63 | +838.74 | 15 19.83 | 56 15.750 | 20.2 [ 2243 | 346 | 916
25 | 2301 38.990 | 65.729 | — 3 44 47.67 | +898.73 | 15 30.58 | 56 55.211 | 21.2 | 2255 | 430 | 10 33
26 | 23 48 34.230 | 60.974 | + 221 16.03 | +925.69 | 15 42.48 | 57 38.875 | 22.2 | 2307 | 515 | 1153
27 | 03708775 | 35.524 | + 830 33.81 | +913.56 | 15 55.10 | 58 25.202 | 23.2 | 2322 | 601 | 13 16
28 | 12839219 | 65.973 | +14 25 34.68 | +852.30 | 16 07.75 | 59 11.646 | 24.2 | 2341 | 651 | 14 44
29 | 224 16.267 | 43.031 | +19 44 10.21 | +729.34 | 16 19.46 | 59 54.616 | 25.2 | — 746 | 16 15
30 | 32442398 | 69.107 | +23 59 27.70 | +534.90 | 16 29.03 | 60 290.751 | 26.2 | 008 | 847 | 1745
Lipiee 1| 42937.318 | 64.115 | +26 42 54.16 | +272.38 | 16 35.25 | 60 52.570 | 27.2 | 048 | 952 | 1903
2| 53712735 | 39.553 | 427314322 | — 31.76 | 16 37.12 | 60 59.444 | 28.2 | 147 | 1059 | 20 03
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KSIEZYC 2008, LIPIEC — SIERPIEN

ok TT CSE
DATA wiek w Warszawie
Qpp Ao Sapp Vs/1h R 71' wsch. | gérow. | zach.
Lipiec 1| 4"2987°318 | 64°115 | +26°42'54"16 | +272"38 | 16'35"25 | 60'52570 | 272 | o"48" 959" 19"03"

2| 53712.735 | 39.553 | 427314322 | — 31.76 | 16 37.12 | 60 59.444 | 282 | 147 | 1059 | 20 03
3| 64432158 | 58.998 | +26 18 05.04 | —331.54 | 16 34.17 | 60 48.596 | 29.2 | 306 | 1204 | 20 43
4| 74844542 | 71.401 | 423 13 07.58 | —582.32 | 16 26.57 | 60 20.705 | 0.9 | 436 | 1304 | 21 10
5| 84812.655 | 39.530 | +18 42 00.90 | —760.52 | 16 15.15 | 5938.808 | 1.9 | 607 | 1359 | 21 29
6| 94245581 | 72.466 | +13 14 31.34 | —865.55 | 16 01.19 | 58 47.540 | 2.9 | 734 | 1449 | 21 44
7| 1033 09.657 | 36.550 | + 717 44.42 | —909.41 | 15 46.08 | 57 52.097 | 3.9 | 856 | 1535 | 21 56
8 | 112035.510 | 62.408 | + 113 11.75 | —906.63 | 15 31.15 | 56 57.302 | 4.9 | 1014 | 1619 | 22 07
9| 1206 17.866 | 44.767 | — 442 55.78 | —868.91 | 15 17.46 | 56 07.040 | 5.9 | 1130 | 1701 | 22 18
10 | 12 51 26.590 | 53.496 | —10 18 16.57 | —803.60 | 15 05.74 | 55 24.049 | 6.9 | 1244 | 1744 | 22 31
11| 133703.024 | 29.936 | —15 22 35.48 | —714.04 | 14 56.46 | 54 49.971 | 7.9 | 1358 | 1827 | 22 46
12 | 1423 57.092 | 84.012 | —19 46 20.81 | —600.74 | 14 49.80 | 54 25.526 | 8.9 | 1512 | 1913 | 23 06
13 | 1512 42.781 | 69.713 | —23 19 56.59 | —463.17 | 14 45.76 | 54 10.713 | 9.9 | 1624 | 20 01 | 23 33

14 | 16 03 31.801 | 58.746 | —25 53 41.89 | —301.83 | 14 44.21 | 54 04.999 | 10.9 | 1730 | 2051 | —
15 | 16 56 07.966 | 34.925 | —27 18 43.50 | —120.52 | 14 44.88 | 54 07.486 | 11.9 | 1826 | 2143 | 010
16 | 17 49 47.420 | 74.395 | —27 28 31.70 | + 72.55 | 14 47.49 | 54 17.053 | 12.9 | 1910 | 2234 | 100
17 | 18 43 28.955 | 55.946 | —26 20 41.31 | +265.56 | 14 51.70 | 54 32.489 | 13.9 | 1943 | 2325 | 202
18 | 1936 12.535 | 39.541 | —23 57 46.03 | +445.99 | 14 57.18 | 54 52.612 | 14.9 | 2007 | — | 314
19 | 20 27 17.363 | 44.382 | —20 26 57.08 | +603.65 | 15 03.66 | 55 16.383 | 15.9 | 2025 | 014 | 430
20 | 21 16 31.260 | 58.200 | —15 58 44.58 | +732.21 | 15 10.90 | 55 42.984 | 16.9 [ 2039 | 100 | 548
21 | 2204 10.135 | 37.172 | —10 45 28.40 | +828.65 | 15 18.77 | 56 11.844 | 17.9 | 2052 | 145 | 705
922 | 22 50 52.051 | 79.093 | — 500 17.21 | +891.61 | 15 27.15 | 56 42.604 | 18.9 | 2103 | 229 | 823
923 | 23 3730.707 | 57753 | + 103 09.42 | 4919.58 | 1535.97 | 57 14.988 | 19.9 | 2115 | 314 | 941
24 | 02510.303 | 37.351 | + 710 17.92 | +909.36 | 15 45.13 | 57 48.619 | 209 | 2128 | 359 | 11 02
925 | 11500818 | 27.871 | +13 04 47.39 | +855.12 | 15 54.44 | 58 22.787 | 21.9 | 2145 | 447 | 12 26
2 | 20810421 | 37.481 | +18 27 25.87 | +748.63 | 16 03.55 | 58 56.226 | 22.9 | 2208 | 538 | 13 54
27 | 30530290 | 57.361 | +22 55 37.77 | +581.86 | 16 11.93 | 59 26.979 | 23.9 | 2240 | 635 | 15 22
928 | 40709.264 | 36.350 | +26 04 37.12 | +353.35 | 16 18.87 | 59 52.429 | 249 | 2329 | 736 | 16 44
29 | 51207.018 | 34.122 | 427 31 48.07 | + 76.71 | 16 23.54 | 60 09.577 | 259 | 840 | 17 50
30 | 618 11.860 | 38.984 | 427 03 48.82 | —215.92 | 16 25.18 | 60 15.586 | 26.9 | 038 | 945 | 1838
31 | 72244261 | 71.403 | 424 42 24.73 | —483.80 | 16 23.24 | 60 08.474 | 27.9 | 203 | 1047 | 19 10
Sierpiet 1 | 82342.191 | 69.348 | 420 44 24.20 | —695.14 | 16 17.59 | 59 47.736 | 28.9 | 334 | 1144 | 1932
2| 92017.108 | 44.276 | +15 35 38.70 | —836.94 | 16 08.57 | 59 14.642 | 0.6 | 504 | 1237 | 19 49
3| 1012 45.451 | 72.626 | + 9 43 46.51 | —912.08 | 15 56.97 | 58 32.065 | 1.6 | 629 | 1325 | 20 02
41110200729 | 27.908 | + 33327.11 | —931.23 | 15 43.85 | 5743.906 | 2.6 | 751 | 1411 | 20 13
5| 1149 09.900 | 37.081 | — 23520.31 | —906.27 | 1530.36 | 56 54.382 | 3.6 | 909 | 1454 | 20 25
6 | 123520.008 | 47.281 | — 8 26 59.02 | —846.85 | 15 17.55 | 56 07.395 | 4.6 | 1026 | 1538 | 20 37
7 | 1321 32.417 | 59.604 | —13 49 05.02 | —759.32 | 15 06.31 | 55 26.136 | 5.6 | 1141 | 1622 | 20 52
8 | 14 08 38.276 | 65.468 | —18 31 08.86 | —647.02 | 14 57.26 | 54 52.919 | 6.6 | 1256 | 1707 | 21 10
9 | 1457 15.410 | 42.610 | —22 23 34.72 | —511.31 | 14 50.80 | 5429.189 | 7.6 | 1409 | 1755 | 21 34
10 | 15 47 42.492 | 69.703 | —25 17 13.67 | —353.39 | 14 47.10 | 54 15.608 | 8.6 | 1518 | 1844 | 22 07
11 | 16 39 53.766 | 80.989 | —27 03 41.78 | —176.13 | 14 46.16 | 54 12.169 | 9.6 | 1619 | 1935 | 22 51
12 | 1733 17.469 | 44.706 | —27 36 21.68 | + 14.30 | 14 47.83 | 54 18.208 | 10.6 | 1707 | 2027 | 23 49

13 | 18 27 02.256 | 29.507 | —26 51 45.27 | +208.43 | 14 51.82 | 54 32.944 | 11.6 | 1744 | 2118 | —
14 | 1920 11.904 | 39.168 | —24 50 37.44 | +395.04 | 14 57.74 | 54 54.665 | 12.6 | 18 11 | 2208 | 058
15 | 2012 02.454 | 29.720 | —21 38 08.17 | +563.64 | 1505.11 | 55 21.731 | 13.6 | 1831 | 2256 | 213
16 | 2102 13.856 | 41.141 | —17 23 12.31 | +706.14 | 15 13.43 | 5552.248 | 14.6 | 1847 | 2342 | 331
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KSIEZYC 2008, SIERPIEN — WRZESIEN

o TT CSE
DATA wiek w Warszawie

Qapp Ay Oapp Vs /17 R 0 wsch. | gérow. | zach.

Sierpien 16 | 21702713%856 | 417141 | —17°23'12"31 | +706"14 | 151343 | 55'52"248 | 14% | 18"47" 23"49" 331"
17 | 21 50 52.679 | 79.970 | —12 17 26.13 | +817.11 | 15 22.17 | 56 24.327 | 15.6 | 1900 | — | 450
18 | 22 38 28.254 | 55.548 | — 6 34 12.67 | +892.90 | 15 30.87 | 56 56.261 | 16.6 | 1912 | 027 | 609
19 | 23 25 46.609 | 73.905 | — 028 12.56 | +930.49 | 15 39.16 | 57 26.681 | 17.6 | 1924 | 112 | 729
20 | 01344.832 | 72.128 | + 544 38.69 | +926.52 | 15 46.77 | 57 54.644 | 18.6 [ 1936 | 157 | 850
21 | 10325826 | 53.124 | +11 46 53.32 | +876.62 | 15 53.58 | 58 19.615 | 19.6 | 1952 | 245 | 10 13
22 | 15551.217 | 78518 | +17 19 06.93 | +775.54 | 15 59.50 | 58 41.332 | 20.6 | 2012 | 335 | 11 40
23 | 25148.947 | 76.257 | 421 59 53.05 | +618.82 | 16 04.47 | 58 59.593 | 21.6 | 2041 | 430 | 13 08
24 | 35133.523 | 60.845 | +25 26 44.64 | +406.75 | 16 08.40 | 59 14.030 | 22.6 | 2123 | 528 | 14 31
95 | 45424370 | 51.706 | 427 19 17.14 | +150.17 | 16 11.11 | 59 23.945 | 23.6 | 2223 | 630 | 15 41
2 | 55840.110 | 67.463 | +27 24 09.43 | —126.53 | 16 12.29 | 59 28.293 | 24.6 | 2340 | 733 | 16 34
27 | 702 06.587 | 33.956 | +25 39 45.45 | —390.65 | 16 11.62 | 59 25.836 | 25.6 | — 834 | 1710
28 | 80248139 | 75.522 | 422 17 14.83 | —613.15 | 16 08.79 | 59 15.457 | 26.6 | 107 | 932 |1735
29 | 85945134 | 72.526 | +17 37 01.91 | —777.63 | 16 03.64 | 58 56.556 | 27.6 | 236 | 1026 | 17 54
30 | 95256.914 | 84.312 | +12 03 22.25 | —880.66 | 15 56.24 | 58 20.388 | 28.6 | 402 | 1115 | 1808
31 | 10 43 02.479 | 29.879 | + 6 00 04.59 | —926.98 | 15 46.93 | 57 55.218 | 02| 525 | 1202 | 18 20
Wrsesien 1| 1130 59.172 | 86.573 | — 0 11 42.52 | —924.52 | 15 36.31 | 57 16.235 | 1.2 | 645 | 1246 | 18 32
9| 1217 48.421 | 75.822 | — 6 14 06.82 | —881.33 | 15 25.14 | 56 35.250 | 2.2 | 803 | 1330 | 18 44
3| 13 04 28.006 | 55.407 | —11 52 14.48 | —804.09 | 15 14.26 | 5555.304 | 32| 920 | 1415 | 18 57
4| 1351 47.521 | 74.925 | —16 53 30.10 | —697.66 | 15 04.45 | 5519.293 | 4.2 [ 1036 | 1500 | 19 14
5| 14 40 24.289 | 51.699 | —21 06 56.46 | —565.48 | 14 56.39 | 54 49.702 | 5.2 | 1151 | 1547 | 19 36
6 | 15 30 38.549 | 65.966 | —24 22 50.63 | —410.51 | 14 50.60 | 54 28.452 | 6.2 | 1303 | 16 36 | 20 05
7| 16 22 28.777 | 56.204 | —26 32 48.93 | —236.61 | 14 47.43 | 54 16.844 | 7.2 | 1407 | 1727 | 20 44
8 | 1715 30.032 | 57.470 | —2730 23.10 | — 49.68 | 14 47.08 | 54 15.551 | 82 | 1501 | 1818 | 21 37
9 | 1808 58.792 | 86.243 | —27 11 54.14 | +142.14 | 14 49.55 | 54 24.630 | 9.2 | 1542 | 1909 | 22 41
10 | 19 02 05.013 | 32.475 | —25 37 16.10 | +329.50 | 14 54.70 | 54 43.527 | 10.2 | 16 13 | 1959 | 23 53

11 | 19 54 07.195 | 34.668 | —22 50 05.89 | +503.44 | 1502.21 | 55 11.070 | 11.2 | 1635 | 2048 | —

12 | 20 44 43.867 | 71.348 | —18 57 17.85 | +656.56 | 15 11.58 | 55 45.472 | 12.2 | 1653 | 2135 | 110
13 | 21 33 57.707 | 85.194 | —14 08 24.56 | +783.00 | 15 22.18 | 56 24.382 | 13.2 | 1707 | 2220 | 229
14 | 2222 13.394 | 40.883 | — 835 08.61 | +877.60 | 15 33.25 | 57 05.005 | 14.2 | 1719 | 2306 | 3 48
15 | 2310 12.613 | 40.102 | — 2 31 16.45 | +935.08 | 15 43.97 | 57 44.351 | 15.2 | 1731 | 2352 | 509
16 | 23 58 48.731 | 76.219 | + 347 10.11 | +949.41 | 15 53.57 | 58 19.574 | 16.2 | 1744 | — | 631
17| 049 01.397 | 28.885 | +10 01 37.33 | +914.02 | 16 01.41 | 58 48.367 | 17.2 | 1759 | 040 | 755
18 | 141 49.190 | 76.680 | +15 50 54.66 | +822.66 | 16 07.11 | 59 09.276 | 18.2 | 18 18 | 130 | 923
19 | 23757.278 | 84.774 | 420 51 44.85 | +671.49 | 16 10.53 | 59 21.839 | 19.2 [ 1845 | 225 | 10 53
20 | 33738.488 | 65.993 | +24 40 23.80 | +462.87 | 16 11.80 | 59 26.481 | 20.2 | 1923 | 323 | 1219
21 | 440 13.225 | 40.744 | 426 56 03.48 | +209.78 | 16 11.18 | 59 24.210 | 21.2 [ 2017 | 424 | 13 34
922 | 544 04.748 | 32.282 | 427 25 35.50 | — 62.79 | 16 09.00 | 59 16.226 | 22.2 | 2128 | 527 | 14 31
23 | 647 05.646 | 33.195 | 426 07 24.31 | —323.71 | 16 05.56 | 59 03.581 | 23.2 | 2251 | 628 | 15 12
24 | 74725615 | 53.176 | +23 11 44.68 | —546.68 | 16 01.04 | 58 46.989 | 24.2 | — 726 | 15 40
925 | 844 06.840 | 34.412 | +18 57 04.92 | —717.40 | 15 55.54 | 58 26.805 | 25.2 | 017 | 819 | 1559
26 | 93707.610 | 35.187 | +13 45 13.25 | —832.87 | 15 49.10 | 58 03.173 | 26.2 | 143 | 909 | 16 15
927 | 10 27 04.789 | 32.369 | + 7 57 42.43 | —896.51 | 15 41.76 | 57 36.253 | 27.2 | 305 | 955 | 1628
98 | 1114 53.762 | 81.342 | + 154 11.44 | —913.83 | 15 33.65 | 57 06.457 | 28.2 | 424 | 1040 | 16 39
29 | 12 01 34.593 | 62.172 | — 4 07 53.55 | —890.16 | 15 24.97 | 56 34.614 | 292 | 542 | 1124 | 16 51
30 | 1248 04.273 | 31.852 | — 953 04.00 | —829.94 | 15 16.09 | 56 02.023 | 0.7 | 659 | 1208 | 17 04
Pasdrernik 1 | 13 35 12.036 | 39.617 | —15 07 27.13 | —736.77 | 15 07.47 | 5530.380 | 1.7 | 816 | 1253 | 17 20
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KSIEZYC 2008, PAZDZIERNIK — LISTOPAD

o TT CSE
DATA wiek w Warszawie
Qapp Ay Oapp Vs /17 R 0 wsch. | gérow. | zach.
Pasdziemik 1 | 13357127036 | 39617 | —15°07'27"13 | —736"77 | 15°07"47 | 55'30"380 | 1%7 | §"16" 12"53"| 17'20"

92| 14 23 35.155 | 62.739 | —19 38 30.83 | —613.87 | 14 59.63 | 55 01.621 | 2.7 | 932 | 1340 | 17 39
3| 1513 34.089 | 61.680 | —23 15 03.95 | —464.91 | 14 53.12 | 54 37.730 | 3.7 | 1045 | 14 28 | 18 05
4| 16 05 07.811 | 35.411 | —25 47 37.89 | —294.93 | 14 48.45 | 54 20.560 | 4.7 | 1153 | 1518 | 18 41
5| 16 57 52.115 | 79.725 | —27 09 08.38 | —110.97 | 14 46.03 | 54 11.688 | 5.7 | 1251 | 16 09 | 19 28
6 | 17 51 04.304 | 31.926 | —27 15 43.01 | + 78.17 | 14 46.20 | 54 12.305 | 6.7 | 1337 | 1700 | 20 27
7 | 18 43 54.975 | 82.609 | —26 07 09.16 | +263.25 | 14 49.15 | 54 23.133 | 7.7 [ 1411 | 1750 | 21 35
8 | 19 35 42.859 | 70.503 | —23 46 43.71 | +436.31 | 14 54.92 | 54 44.336 | 8.7 | 1437 | 18 38 | 22 49

9 | 20 26 06.244 | 33.898 | —20 20 29.71 | +591.51 | 1503.39 | 55 15.422 | 9.7 | 1456 | 1925 | —
10 | 21 15 07.277 | 34.938 | —15 56 26.99 | +724.77 | 15 14.21 | 55 55.135 | 10.7 [ 1512 | 2011 | 006
11| 22 03 10.117 | 37.782 | —10 44 05.53 | +832.40 | 15 26.81 | 56 41.351 | 11.7 | 1525 | 2056 | 1 24
12 | 22 50 56.354 | 84.021 | — 4 54 35.29 | 4909.53 | 15 40.35 | 57 31.045 | 12.7 | 1537 | 2142 | 243
13 | 2339 20.212 | 47.879 | + 118 31.56 | +949.05 | 15 53.79 | 58 20.404 | 13.7 | 1550 | 2229 | 4 04
14| 02923845 | 51.512 | + 738 22.65 | +941.46 | 16 05.99 | 59 05.167 | 14.7 | 16 05 | 2320 | 5 28
15| 12210.720 | 38.389 | +13 43 58.64 | +876.03 | 16 15.81 | 5941.216 | 157 [ 1622 | — | 656
16 | 21833.439 | 61.112 | +19 10 16.76 | +743.91 | 16 22.38 | 60 05.311 | 16.7 | 1647 | 014 | 828
17 | 318 52.969 | 80.652 | +23 29 56.97 | +543.59 | 16 25.22 | 60 15.740 | 17.7 [ 1721 | 112 | 958
18 | 42233.530 | 61.227 | +26 17 37.00 | +287.36 | 16 24.37 | 60 12.613 | 187 [ 18 11| 215 | 11 20
19 | 527 51.855 | 79.567 | +27 16 08.70 | + 3.79 | 16 20.29 | 59 57.672 | 19.7 [ 1919 | 319 | 12 26
20 | 63223.601 | 51.331 | +26 22 00.02 | —269.85 | 16 13.76 | 59 33.706 | 20.7 | 2040 | 422 | 13 12
21 | 73359.836 | 87.580 | +23 45 48.71 | —502.46 | 16 05.62 | 59 03.818 | 21.7 | 2205 | 521 | 1343
22 | 83131.675 | 59.431 | +19 47 35.85 | —678.84 | 15 56.63 | 58 30.816 | 22.7 | 2330 | 616 | 14 05
23 | 924 55.666 | 83.430 | +14 50 22.57 | —798.18 | 15 47.38 | 57 56.849 | 23.7 | — | 706 | 1422
24 | 10 14 52.538 | 80.307 | + 9 15 49.07 | —866.80 | 15 38.24 | 57 23.316 | 24.7 | 052 | 753 | 1435
925 | 11 02 23.260 | 51.031 | + 3 22 41.86 | —892.13 | 15 29.43 | 56 50.981 | 25.7 | 211 | 837 | 14 47
26 | 11 48 33.304 | 61.076 | — 232 53.07 | —879.87 | 15 21.04 | 56 20.188 | 26.7 | 327 | 921 | 1459
97 | 12 34 24.518 | 52.291 | — 8 16 39.69 | —833.52 | 15 13.12 | 55 51.117 | 27.7 | 443 | 1004 | 15 11
928 | 1320 50.711 | 78.486 | —13 35 24.17 | —754.92 | 15 05.73 | 55 24.005 | 28.7 | 559 | 1048 | 15 26
29 | 14 08 33.731 | 61.511 | —18 16 27.92 | —645.36 | 14 59.00 | 54 59.302 | 0.0 | 715 | 1134 | 15 44
30 | 14 57 58.472 | 86.260 | —22 07 50.19 | —506.95 | 14 53.13 | 54 37.741 | 1.0 | 829 | 1222 | 16 08
31 | 1549 07.371 | 35.169 | —24 58 43.92 | —343.93 | 14 48.38 | 5420.320 | 2.0 | 939 | 1311 | 16 40
Listopad 1 | 16 41 37.355 | 65.166 | —26 40 39.73 | —163.60 | 14 45.10 | 54 08.274 | 3.0 | 1041 | 1402 | 17 23
9| 17 34 43.431 | 71.255 | —27 08 37.70 | + 24.08 | 14 43.63 | 54 02.869 | 4.0 | 1131 | 1453 | 1817
3| 18 27 30.707 | 58.544 | —26 21 52.08 | +208.30 | 14 44.31 | 54 05.364 | 5.0 | 1209 | 1543 | 19 22
41919 11.001 | 38.852 | —24 23 41.19 | +379.91 | 14 47.43 | 54 16.831 | 6.0 | 1238 | 16 31 | 20 33
5| 20 09 16.453 | 44.315 | —21 20 25.45 | +533.00 | 14 53.20 | 54 38.015 | 7.0 | 1259 | 17 18 | 21 47
6 | 20 57 45.070 | 72.942 | —17 20 08.15 | +664.75 | 15 01.69 | 55 09.176 | 8.0 | 1316 | 18 03 | 23 02

7| 21 44 58.971 | 86.850 | —12 31 38.83 | +773.80 | 15 12.79 | 5549.903 | 9.0 | 1329 | 1847 | —
8 | 223139.347 | 67.231 | — 704 21.83 | +858.25 | 15 26.14 | 56 38.897 | 10.0 | 1342 | 1931 | 018
9| 2318 41.552 | 69.439 | — 108 53.03 | +913.78 | 15 41.09 | 57 33.770 | 11.0 | 1354 | 2017 | 136
10| 00711.220 | 39.109 | + 501 44.72 | +932.31 | 15 56.66 | 58 30.925 | 12.0 | 1408 | 2105 | 257
11| 05819.831 | 47.724 | +11 10 25.80 | 4901.76 | 16 11.57 | 59 25.646 | 13.0 | 1424 | 2157 | 422
12 | 153 15.749 | 43.647 | +16 54 41.57 | +807.84 | 16 24.35 | 60 12.548 | 14.0 | 1445 | 2254 | 552
13 | 25245306 | 73.215 | +21 46 41.85 | +639.31 | 16 33.58 | 60 46.440 | 15.0 | 1515 | 2357 | 725
14 | 35642191 | 70.115 | +25 16 15.78 | +397.48 | 16 38.21 | 61 03.444 | 16.0 | 1559 | — | 855
15| 50339.386 | 67.328 | +26 57 53.15 | +105.42 | 16 37.81 | 61 01.966 | 17.0 | 1702 | 102 | 10 10
16 | 610 57.480 | 85.442 | +26 39 36.38 | —194.03 | 16 32.67 | 60 43.077 | 18.0 [ 1822 | 209 | 11 06
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KSIEZYC 2008, LISTOPAD — GRUDZIEN

o TT CSE
DATA wiek w Warszawie
Qapy Ao Sapp Vs /1" R T wsch. | gérow. | zach.
Listopad 16 | 610757480 | 85°442 | +26°39'36"38 | —194703 | 16'32%67 | 60'43%077 | 1870 | 18"29"]  2"09"| 11"06"

17 | 71545.583 | 73.565 | +24 27 41.12 | —456.48 | 16 23.68 | 60 10.099 | 19.0 | 1949 | 312 | 11 43
18 | 816 12.007 | 40.004 | +20 42 57.42 | —655.69 | 16 12.11 | 59 27.622 | 20.0 | 2117 | 410 | 12 09
19| 91149.007 | 77.017 | +1552 10.94 | —787.45 | 15 59.24 | 58 40.394 | 21.0 | 2241 | 503 | 12 28
20 | 10 03 11.674 | 39.691 | +10 20 49.42 | —860.57 | 15 46.19 | 57 52.498 | 22.0 | — 551 | 12 42
21 | 10 51 25.508 | 53.530 | + 429 57.26 | —886.88 | 1533.78 | 5706.939 | 23.0 | 001 | 636 | 12 55
92 | 1137 43.830 | 71.856 | — 123 44.04 | —875.95 | 1522.51 | 56 25.592 | 240 | 118 | 720 | 1307
923 | 12 23 16.639 | 44.669 | — 7 06 37.82 | —833.59 | 15 12.64 | 5549.377 | 25.0 | 233 | 803 | 1319
24 | 1309 05.691 | 33.726 | —12 26 45.48 | —762.32 | 1504.24 | 55 18.531 | 26.0 | 347 | 846 | 1333
95 | 1356 01.102 | 29.144 | —17 12 42.19 | —662.68 | 14 57.25 | 5452.892 | 27.0 | 502 | 931 | 1350
26 | 14 44 36.857 | 64.908 | —21 13 09.26 | —534.97 | 14 51.61 | 54 32.158 | 28.0 | 616 | 1018 | 14 11
97 | 15 35 04.860 | 32.923 | —24 17 11.13 | —381.16 | 14 47.23 | 54 16.089 | 29.0 | 727 | 1107 | 14 41
98 | 16 27 09.888 | 37.965 | —26 15 18.03 | —206.63 | 14 44.11 | 54 04.651 | 0.3 | 832 | 1157 | 1520
29 | 1720 10.140 | 38.233 | —27 00 57.64 | — 20.72 | 1442.32 | 5358.089 | 1.3 | 926 | 1248 | 16 11
30 | 18 13 07.178 | 35.287 | —26 31 56.23 | +164.76 | 14 42.01 | 5356.927 | 2.3 | 1008 | 1338 | 17 12
Gradziet 1 | 1905 03.409 | 31.534 | —24 50 43.62 | +338.54 | 14 43.37 | 5401.921 | 3.3 | 1039 | 1427 | 18 21
92 | 1955 19.168 | 47.308 | —22 03 44.86 | +492.63 | 14 46.65 | 54 13.953 | 4.3 | 1103 | 1514 | 19 34
3| 20 43 41.786 | 69.938 | —18 19 46.51 | +623.18 | 14 52.08 | 54 33.893 | 5.3 | 1120 | 1558 | 20 47
4| 213025459 | 53.621 | —13 48 26.80 | +729.42 | 14 59.85 | 55 02.418 | 6.3 | 1135 | 16 42 | 22 01
5| 2216 06.025 | 34.194 | — 839 26.43 | +811.59 | 15 10.04 | 5539.805 | 7.3 | 1147 | 1724 | 23 16

6 | 230135231 | 63.406 | — 30229.60 | +868.78 | 15 22.54 | 56 25.680 | 8.3 | 1159 | 1808 | —
7 | 23 47 56.661 | 84.841 | + 2 51 45.65 | +897.16 | 1536.99 | 5718.738 | 9.3 | 1212 | 1853 | 032
8| 03622785 | 50.970 | + 850 20.56 | +888.67 | 15 52.72 | 58 16.471 | 10.3 | 1226 | 1941 | 153
9| 12810285 | 38.476 | +14 36 06.34 | +830.62 | 16 08.67 | 59 15.002 | 11.3 | 1244 | 2035 | 318
10 | 22428381 | 56.583 | +19 46 11.25 | +707.77 | 16 23.43 | 60 09.180 | 12.3 | 1309 | 2134 | 447
11| 32553.968 | 82.185 | +23 52 07.92 | +509.01 | 16 35.40 | 60 53.122 | 13.3 | 1345 | 2238 | 619
12 | 43154.808 | 83.134 | +26 23 49.30 | +239.37 | 16 43.07 | 61 21.262 | 14.3 | 1438 | 2345 | 743
13 | 540 26.070 | 54.328 | +26 58 13.48 | — 70.07 | 16 45.37 | 61 29.698 | 153 | 1552 | — | 850
14| 648 19.118 | 47.399 | 42529 12.06 | —368.97 | 16 41.99 | 61 17.317 | 16.3 | 1720 | 052 | 937
15 | 75243791 | 72.001 | +22 10 34.59 | —612.34 | 16 33.50 | 60 46.124 | 17.3 | 1852 | 155 | 10 09
16 | 85213.562 | 41.878 | +17 29 33.65 | —779.77 | 16 21.09 | 60 00.606 | 18.3 | 2021 | 253 | 1031
17 | 946 49.446 | 77.774 | +11 56 33.78 | —874.02 | 16 06.34 | 59 06.466 | 19.3 | 2145 | 345 | 10 48
18 | 1037 25.979 | 54.314 | + 558 16.32 | —908.80 | 15 50.78 | 58 09.332 | 20.3 | 2305 | 433 | 11 01
19 | 1125 17.960 | 46.301 | — 004 30.11 | —898.61 | 15 35.67 | 57 13.870 | 21.3 | — 518 | 11 14
20 | 1211 41.428 | 69.774 | — 556 04.12 | —854.17 | 1521.92 | 56 23.409 | 223 | 022 | 601 | 1126
921 | 12 57 45.356 | 73.707 | —11 24 06.57 | —781.66 | 15 10.08 | 5539.953 | 23.3 | 137 | 645 | 1139
922 | 13 44 27.736 | 56.096 | —16 18 00.06 | —683.62 | 1500.39 | 55 04.413 | 24.3 | 252 | 729 | 11 55
923 | 14 32 31.827 | 60.196 | —20 27 40.85 | —560.64 | 14 52.89 | 54 36.890 | 25.3 | 406 | 815 | 12 15
24 | 1522 20.876 | 49.258 | —23 43 16.39 | —413.43 | 14 47.47 | 54 16.971 | 263 | 518 | 903 | 12 42
925 | 16 13 52.393 | 80.790 | —25 55 35.20 | —245.05 | 14 43.93 | 5403.972 | 27.3 | 625 | 953 | 1318
26 | 17 06 35.803 | 64.216 | —26 57 23.28 | — 62.37 | 14 42.07 | 5357.151 | 283 | 722 | 1044 | 14 05
97 | 17 59 38.241 | 66.671 | —26 44 58.23 | +124.08 | 1441.72 | 5355.872 | 29.3 | 808 | 1134 | 1504
28 | 18 51 59.511 | 87.958 | —25 19 12.92 | +302.40 | 14 42.77 | 5359.719 | 0.5 | 842 | 1224 | 16 11
29 | 19 42 50.408 | 78.870 | —22 45 30.27 | +462.46 | 14 45.18 | 54 08.566 | 1.5 | 907 | 1311 | 1723
30 | 20 31 45.727 | 74.202 | —19 12 32.23 | +597.98 | 14 49.00 | 5422581 | 2.5 | 927 | 1356 | 18 37
31 | 21 18 47.705 | 76.192 | —14 50 43.45 | +706.54 | 14 54.33 | 5442167 | 3.5 | 942 | 1440 | 19 50
32 | 220422271 | 50.767 | — 950 54.16 | +788.12 | 1501.33 | 5507.843 | 45| 955 | 1522 | 21 04
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Momenty wej$¢ Slonca w znaki Zodiaku w 2008 roku

Data TT Znak Zodiaku Ao Data TT Znak Zodiaku Ao
Styczen 20" 167 Wodnik = | 300° Lipiec 22" 107 Lew Q 120°
Luty 19 6.8 Ryby ¥ 330 Sierpien 22 18.0 Panna 1} 150
Marzec 20 5.8 Baran Y 0 Wrzesien 22 15.7 Waga o 180
Kwiecien 19 16.9 Byk kot 30 Pazdz. 23 1.1 Skorpion m 210
Maj 20 16.0 Bliznieta T 60 Listopad 21 22.7 Strzelec X 240
Czerwiec 21 0.0 Rak 5 90 Grudzien 21 12.1 Koziorozec Yy 270

Symboliczne oznaczenia Stonca, Ksiezyca i planet
® Stonce, € Ksiezyc, @ Merkury, Q@ Wenus, O Ziemia, J Mars, 24 Jowisz, “‘7 Sarturn, & Uran, W Neptun
Planety 2008, 0" TT
Dat MERKURY WENUS MARS

e [Tacro Sapp T [ R| afio Sapp T | R | oo Sapp T | R

I 1 [ 19°20701%3 | —24°18'37"| 674 | 2%4 | 15'58'53%8 | —18°28'10"| 76 | 72| 5597024 | +26°56'28"| 145 | /7
112028 54.5 | —205752 | 7.1 2711649372 | —-204522| 7.2 | 69| 54449.0| 42658 11 |13.6 | 7.3
212125234 | —-153733| 88|33 |174153.6|—220628| 69| 6.6 53557.0|+265057]|12.6 6.7
31(213941.0 | —113611 | 11.8{4.5|183501.8 | —222407| 6.6 | 63| 533058 | +264112|11.4|6.1

II 1012059152 | —-131518 |13.5|5.2|192808.8| —213527| 64| 60| 53551.9| 4263217 |10.3|5.5
201204028.0 | —1609 35 | 11.7 | 4.5 | 2020 21.7 | —194249 | 6.1 | 58| 54327.7| +262423| 9.4 |5.0

111 112104275 —-163740| 973712111053 | —-165253| 59| 56| 554551 |+261544 | 85| 4.5
1112149425 | —143542| 833212200055 | —-131514| 58| 55| 609 26.1|+4+260351| 7.8|4.1
2112244309 | —-101921 | 741282247274 | —90122| 56| 53| 626208 +254609| 7.2|3.8
3112345172 | — 40127 69262333347 —42301| 55| 52| 645033 | +252028| 6.6 | 3.5

IV. 10| 052384 |+ 40128| 66|25| 01901.3|+ 02803 | 54| 51| 70508.0|+244503| 6.2 3.3
20 208309 |+130040| 6.7|26] 104243 |+ 51957| 53| 50| 72613.0|+235836| 5.8|3.1

30 328008 |+203810| 7.6(29| 150239|+100105| 52| 49| 74759.0 | +230026| 54|29

V. 10| 434375|+243152| 95|36| 237364 |+141931| 51| 49| 810133 | +215007| 52|27
20 514315 | 4245010 122 |46 | 326270 | +180302| 5.1 | 48| 832444 | +202741| 49|2.6

30 521036 |+224123|15.0 |57 417078 +205948| 5.1 | 48| 85523.6 | +185333| 4.7|2.5

VI 9| 502133 |+193419|159|6.1| 50929.3|+225859| 51| 48| 91806.2 | +170809 | 4.5]| 2.4
19 448084 | +175847 | 14.1 | 54| 602572 | 4235210 | 51| 48| 940484 | +151221| 4323

29 502037 | +190830 | 11.2 43| 656398 +233513| 51| 481003281 |+130705| 4.2 |22

VII 9| 547449 | +214211| 88|34 74941.1| 4220845 | 5.1 | 4.9 1026 06.8 | +1053 15| 4.1 | 2.2
19 702376 | +230132| 72|28 841134 | +193816| 52| 491048454 |+ 83205| 4.0 2.1

29 831512 |+203119| 66|25 93051.8| +161249| 53| 501111266 |+ 60447 | 3.9|2.1

VIIT 8| 952353 |+143539| 6.6 |25(1018354|+120330| 54| 511134152 |4 33231 | 3.8]|20
1811058372 |+ 72124 | 7.0|27(110440.7|+ 72228 | 55| 521157153 |+ 05644 | 3.7 2.0
2811152598 |+ 00902 76[29 11149398 |+ 22143 | 57| 5411220323 | — 14109 | 3.7| 2.0

IX 711237354 | — 61452 | 86(3.3|1234124 | — 24655 | 58| 55]124413.1 | — 41938 36|19
1711309270 | —-1058 37| 10239 (131859.2| — 75124 | 6.0| 571308232 — 65657 | 3.6|1.9
271131641.2 | —1214 34 | 123 | 4.7 (1404 41.2 | —123945| 6.2 | 59(133309.5|—93118| 3.6 |1.9

X 711247164 | — 71755133 |5.1[145153.7| -165933 | 65| 6.2 135839.0| —120042| 3.5|1.9
17 1122930.7 | — 20242 | 106 |4.0]154057.1 | —=203800| 6.8| 6411424570 | —-142251| 35|19
2711304246 | — 43731 | 80(3.1]|1631534|—-232256| 7.1| 671452094 | —-163527| 3.5|1.9

XI 611401369 | —-104551| 6.8|2.6|1724188| —-250346| 75| 7.1|152020.3 | —-183557| 3.5|1.9
16 11503422 | —-164934 | 6.2 |24 (181719.8| —-253327| 79| 751549309 | —-202137| 3.5|1.9

26 | 16 08 10.0 | —21 3650 | 6.1 2311909484 | —-245005| 84| 80]161941.2 | -214950| 3.5|1.9

XII 61715150 —243724| 6.1 |23(200037.1|—-225714| 9.0| 86| 165047.3 | —225759| 3.6 1.9
16 [ 1824 184 | —2528 20| 6.5|2.5]1204850.2 | —=200335| 9.7| 9.2]1172241.2 | -234339| 3.6 |19

26 [ 1931 50.2 | —235232| 7.3|28]213356.6|—162052|10.6|10.0|175513.0| —240501| 3.6 |1.9
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Planety 2008, 0" TT

JOWISZ SATURN
Data CIO CIO
Qo Sapp m R Qo ™ R
I 1 18'17742%5 —23°14'13" | 14 14’8 10°42™22°8 + 9%58'15” | 1% 8’5
21 18 32 19.6 —23 0512 1.4 15.0 10 39 30.5 +10 20 15 1.0 8.7
11 10 18 50 47.2 —22 48 25 1.5 15.4 10 34 33.3 +10 53 18 1.1 8.9
IIT 1 19 07 13.5 —22 26 52 1.5 16.1 10 28 35.1 +11 30 16 1.1 8.9
21 19 20 45.7 —22 04 44 1.6 16.9 10 22 55.3 +12 03 12 1.0 8.8
v 10 19 30 30.1 —21 46 52 1.7 18.0 10 18 47.2 +12 25 30 1.0 8.6
30 19 35 36.6 —21 37 54 1.8 19.2 10 16 59.6 +12 33 24 1.0 8.3
A% 20 19 35 30.5 —21 40 51 1.9 20.4 10 17 51.5 +12 25 55 1.0 8.0
VI 9 19 30 15.6 —21 55 29 2.0 21.4 10 21 16.8 +12 04 01 0.9 7.7
29 19 21 00.4 —22 17 29 2.1 22.0 10 26 54.4 +11 29 40 0.9 7.5
VII 19 19 10 07.0 —22 40 03 2.1 22.1 10 34 15.8 +10 45 24 0.9 7.3
VIII 8 19 00 35.9 —22 57 23 2.1 21.5 10 42 49.6 + 95359 0.9 7.2
28 18 55 00.6 —23 07 02 2.0 20.5 10 52 04.6 + 858 25 0.9 7.1
IX 17 18 54 41.3 —23 08 55 1.9 19.4 11 01 29.7 + 801 51 0.9 7.2
X 7 18 59 46.2 —23 03 05 1.7 18.2 11 10 33.2 + 70742 0.9 7.2
27 19 09 38.9 —22 48 45 1.6 17.2 11 18 42.5 + 619 40 0.9 7.4
XI 16 19 23 23.0 —22 24 34 1.6 16.4 11 25 24.3 + 54129 0.9 7.6
XII 6 19 39 57.1 —21 49 22 1.5 15.7 11 30 06.5 + 516 42 0.9 7.8
26 19 58 22.2 —2102 44 1.5 15.3 11 32 21.9 + 508 05 1.0 8.1
URAN NEPTUN
Data CcIO CIO
(Sl Oapp ™ R Qg ™ R
I 1 23"06"52%4 - 627'52" | 04 17 21"30"35%9 —-15°00'27" | 073 111
21 23 09 38.5 — 60947 0.4 1.7 21 33 14.3 —14 47 43 0.3 1.1
1I 10 23 13 13.6 — 546 42 0.4 1.7 21 36 09.8 —14 33 30 0.3 1.1
111 1 23 17 18.0 — 52038 0.4 1.7 21 39 05.9 —14 19 09 0.3 1.1
21 23 21 30.9 — 453 48 0.4 1.7 21 41 46.9 —14 05 58 0.3 1.1
v 10 23 25 31.3 — 4 28 26 0.4 1.7 21 43 58.4 —13 5513 0.3 1.1
30 23 29 00.0 — 406 36 04 1.7 21 45 29.1 —13 47 55 0.3 1.1
A% 20 23 31 40.2 — 35005 0.4 1.7 21 46 11.7 —13 44 42 0.3 1.1
VI 9 23 33 19.0 — 34014 0.4 1.7 21 46 03.8 —13 45 49 0.3 1.1
29 23 33 48.5 — 33751 0.4 1.8 21 45 08.4 —13 50 58 0.3 1.1
VII 19 23 33 07.6 — 34259 0.5 1.8 21 43 34.1 —13 59 21 0.3 1.2
VIII 8 23 31 23.7 — 35444 0.5 1.8 21 41 34.9 —14 09 43 0.3 1.2
28 23 28 52.6 — 41116 0.5 1.8 21 39 28.3 —14 20 32 0.3 1.2
IX 17 23 25 58.1 — 429 58 0.5 1.8 21 37 33.5 —14 30 12 0.3 1.1
X 7 23 23 08.7 — 447 44 0.5 1.8 21 36 08.2 —14 37 18 0.3 1.1
27 23 20 52.9 — 501 36 0.5 1.8 21 35 26.4 —14 40 44 0.3 1.1
XI 16 23 19 34.0 — 509 11 0.4 1.8 21 35 36.0 —14 39 53 0.3 1.1
XII 6 23 19 26.3 — 509 06 0.4 1.8 21 36 38.4 —14 34 42 0.3 1.1
26 23 20 33.8 — 50103 04 1.7 21 38 28.3 —14 25 35 0.3 1.1
Fazy Ksiezyca 2008 w TT
Miesiac Néw (lunacja) I kwadra Pelnia 11T kwadra Néw (lunacja)
h__m d h m d h__m d_ _h_m d h m
Styczen 811 37 (1052) 1519 46 2213 35 30 05 03 —
Luty 703 45 (1053) 14 03 33 21 03 31 29 02 18 —
Marzec 717 14  (1054) 14 10 46 21 18 40 29 21 47 —
Kwiecien 6 03 55 (1055) 12 18 32 20 10 25 28 14 12 —
Maj 512 18 (1056) 12 03 47 20 02 11 28 02 57 —
Czerwiec 319 23 (1057) 10 15 04 18 17 30 26 12 10 —
Lipiec 30219 (1058) 10 04 35 18 07 59 25 18 42 —
Sierpien 110 13 (1059) 8 20 20 16 21 16 23 23 50 30 19 58  (1060)
Wrzesien — 7 14 04 15 09 13 22 05 04 29 08 12 (1061)
Pazdz. — 709 04 14 20 02 21 11 55 28 23 14 (1062)
Listopad — 6 04 03 13 06 17 19 21 31 27 16 55  (1063)
Grudzien — 521 26 12 16 37 19 10 29 27 12 22 (1064)
Perigeum Ksiezyca 2008 w TT Apogeum Ksiezyca 2008
Styczefi 19%09" Lipiec 29"23" Styczefi 3'og" Lipiec 14%04"
Luty 14 01 Sierpien 26 04 Styczen 31 04 Sierpien 10 20
Marzec 10 22 Wrzesien 20 03 Luty 28 01 Wrzesien 715
Kwiecien 720 Pazdz. 17 06 Marzec 26 20 Pazdz. 511
Maj 6 03 Listopad 14 10 Kwiecien 23 10 Listopad 205
Czerwiec 313 Grudzien 12 22 Maj 20 14 Listopad 29 17
Lipiec 121 Czerwiec 16 18 Grudzien 26 18
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Tablice do obliczania czasu wschodu i zachodu (w CSE) Stoiica poza Warszawg

wschod zachod
Data 49° 50° | 51° | 52° | 53 | b54° 55 49° 50° | 51° | 52° | 53 | b54° 55
I 1 | =155 —10% | =61 | =171 | +41 |+ 96| +156 | +152 | +1077 | +671 | +171 | =41 | — 96 | —155
11 |-140]-99|-56|-1.0|+3.8| + 89| +14.3| +14.0| + 99| +56 | +1.0 | —3.8 | — 8.8 | —14.3
21 | —-12.3|— 87| —-49|—-09|+33 |+ 7.8 | +12.5|+123 |+ 87| +4.9|+0.9 | -3.3| — 7.7| —12.4
31 | -103|— 73| 41| -08| 428 |+ 65| +10.4 | +103 | + 7.2 | +4.1 | +0.8 | =2.7| — 6.4 | —10.3
11 10 |—82]—-58|-32|-06|+22|+ 51|+ 82|+ 81|+ 57[+32|+06|—-21|— 50— 8.1
20 |—-60]—42|-24]|-04|416|+37|+59|+ 59|+ 41|+23|404|—-15|—36|— 58
11 2 | —37|-26|-15|-03|410|+ 23|+ 37+ 36|+ 26|+1.4|+03|-1.0|— 22| — 3.6
12 | —-15]—-11]-06|-01|+04|+ 09|+ 15|+ 14|+ 1.0|+06|+01|—-04|— 09— 1.4
22 |+ 07|+ 05]403|401]-02|—04]|—07|—08|—06]|-03|-01|+02|+ 05|+ 0.8
v 1 |+29|+20|+12]|+02|-08|—18|—-29|—-30|—-21|-12]-02]408|+ 19|+ 3.0
11 |+51]+36|+20|+404|-14|—-32|—-51|—-53|—37|-21|-04|+14]|+ 33|+ 5.2
21 |+ 74|+ 52429 +05|-20|— 46| — 73| —75|—53|-3.0]—-06|+20|+ 47|+ 7.5
A 1 |+96|+ 68|+38[+07|-26|—-60|—96|—97|—69|-39|—-07|426|+ 61|+ 9.8
11 | 4+11.8]+ 83| +4.7|409| =31 | — 74| -11.9| -11.9| — 84 | —4.7| =09 | +3.2 | + 7.5 | +12.1
21 | +13.8 |+ 98| +55| +1.0| —3.7| — 88 | —14.1 | —-139|— 99| —-5.6 | —=1.0 | +3.7 | + 8.8 | +14.3
31 | 4155 4+11.0 | 462 | +1.2 | =42 | — 99| —-16.0 | =15.6 | —11.1 | —6.3 | —1.2 | +4.2 | +10.0 | +16.1
VI 10 | +16.7|4+11.8 | +6.7 | +1.3 | —4.5| —10.7 | =174 | —16.8 | =11.9| —6.7 | —1.3 | +4.6 | +10.8 | +17.5
20 | +17.2| 4122 | 46.9 | +1.3 | —4.7| —11.1 | —=18.0 | =17.2 | —=12.2| —6.9 | —=1.3 | +4.7 | +11.1 | +18.0
30 |+16.9]+12.0| +6.8 | +1.3| —4.6 | =109 | —17.7| —16.9 | =12.0 | —6.8 | —1.3 | +4.6 | +10.9 | +17.6
VII 10 |+159|+11.3 | +6.4 | +1.2| —43|—-10.2 | -165| —15.8 | —=11.2 | =64 | —1.2 | +4.3 | +10.1 | +16.4
20 | +144 | 4102 | 457 | +1.1| -39 | — 9.1 | —14.7| -14.2 | -10.1 | =5.7 | =1.1 | +3.8 | + 9.1 | +14.6
30 |+124|+ 88| 450 +09|-33|— 78| -126|-123|— 87| —-4.9|—-09|+3.3|+ 7.8|+12.5
VI 9 |+103|+ 73| +41|+08|—-27|— 6.4|-104|-102|— 7.2| —4.0| —0.8 | +2.7| + 6.4 | +10.2
19 |+ 81|+ 57|+432|406|—-21|—50|—81|—80|—56|-32|-06|+21|+ 50|+ 80
29 |+ 59|+ 41|423|+04|-16|—-36|— 58| —57|— 41|-23|-04|+15|+ 36|+ 5.7
IX 8 |+ 37|+ 26|+15[+03|-1.0|—23|—36|—-36|—25|—-14|-03|+09|+ 22|+ 3.5
18 |+ 15|+ 10/+06|+01|-04|—-09|— 15— 14— 1.0[—-05]—-01]+04|+ 08|+ 1.4
28 |-07]—-05|-03]—-01][402+ 04|+ 07|+ 08|+ 06|+03|4+0.1|—-02]— 05|— 0.8
X 8 |—-29|—-20|-11]-02|+408|+ 1.8|+ 28|+ 30|+ 21|+1.2|+02|—-08|— 18— 29
18 | —51|—36|-20|-04|+13|4+31|4+50[+52|+37|+21|+04|-14|—-32|- 51
28 | — 73| =51]-29|-05|+19|+ 45|+ 72|+ 74|+ 52|+29|4+05|-20|— 46| — 7.3
XI 7 | —95|—-67]-38|-07|425|4+ 59|+ 95|+ 96|+ 6.7|+3.8|+0.7|—-25|— 60| — 9.6
17 | -115]—- 82| -46|-09|+3.1 |+ 7.2 +11.6 | +11.6 | + 82| +4.6 | +0.9 | =3.1 | — 7.3 | —11.7
27 | -134|—- 95| -53|-1.0|+36|+ 84| +13.6 | +134 |+ 95| +54| +1.0| —-3.6 | — 85| —13.7
XII 7 |-148|-105|—-59|—1.1|+4.0|+ 9.4 |+15.1 | +14.8 | +10.5| +5.9 | +1.1 | =4.0 | — 9.4 | —15.2
17 | =155 | -11.0| 6.2 | —1.2 | +4.2 | + 9.9 | +16.0 [ +15.5 | +11.0 | +6.2 | +1.2 | —4.2 | — 9.9 | —16.0
27 | =155 -11.0| =62 | =1.2| +4.2 | + 9.9 | +15.9 | +15.5 | +11.0 | +6.2 | +1.2 | —4.2| — 9.9 | —15.9
37 | —14.7| =104 | =59 | —1.1 | 4.0 | + 9.3 | +15.1 | +14.7 | +10.4 | +5.9 | +1.1 | =3.9 | — 9.3 | —=15.0

Uwaga: oprocz poprawki z tej tablicy, nalezy odja¢ réznice dtugosci geograficznej A\j — Aw-_wa.
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Tablice do obliczania czasu wschodu i zachodu (w CSE) Ksiezyca poza Warszawg

. Szerokos¢ geograficzna ¢
+49° +50° +51° +52° +53° +54° +55°
300" YR —_17% 101 1" +7h 11678 +27%
10 —23.0 ~16.4 —~ 9.3 ~1.8 +6.4 +15.3 +25.1
20 —21.3 ~15.1 — 8.6 ~1.6 +5.9 +14.0 +22.9
30 ~19.6 —~14.0 — 179 ~1.5 +5.4 +12.8 +20.8
40 ~18.1 ~12.8 — 7.3 1.4 +4.9 +11.7 +19.0
350 —16.6 ~11.8 — 6.7 ~1.3 +4.5 +10.7 +17.3
400 ~15.2 ~10.8 — 6.1 ~1.1 +4.1 + 9.7 +15.7
10 ~13.9 — 9.8 — 55 ~1.0 +3.7 + 8.8 +14.2
20 —12.6 — 8.9 — 5.0 —0.9 +3.4 + 7.9 +12.8
30 ~11.3 —~ 8.0 — 45 —0.8 +3.0 + 7.1 +11.4
40 ~10.1 — 71 — 4.0 —0.8 +2.7 + 6.3 +10.2
4 50 — 89 — 6.3 — 3.6 —0.7 +2.4 + 5.6 + 8.9
500 — 7.8 — 55 — 31 —0.6 +2.1 + 4.8 + 7.8
10 — 6.7 — 47 — 2.6 —0.5 +1.8 + 4.1 + 6.6
20 — 5.6 —~ 39 — 22 —0.4 +1.5 + 34 + 5.5
30 — 45 — 3.2 —~ 1.8 0.3 +1.2 + 2.8 + 44
40 — 34 — 24 — 14 —0.3 +0.9 + 2.1 + 34
5 50 — 24 — 1.7 ~ 0.9 —0.2 +0.6 + 15 + 2.3
6 00 - 1.3 — 0.9 — 05 —0.1 +0.3 + 0.8 + 1.3
10 —~ 0.3 - 0.2 — 0.1 0.0 +0.1 + 0.2 + 0.3
20 + 0.8 + 0.6 + 0.3 +0.1 —-0.2 - 05 — 08
30 + 1.8 + 1.3 + 0.7 +0.1 —0.5 - 1.1 - 1.8
40 + 2.9 + 2.0 + 1.1 +0.2 0.8 — 18 — 29
6 50 + 4.0 + 2.8 + 1.6 +0.3 ~1.0 — 24 — 39
700 + 5.0 + 3.5 + 2.0 +0.4 1.3 - 3.1 — 5.0
10 + 6.1 + 4.3 + 24 +0.5 ~1.6 - 38 - 6.1
20 + 7.2 + 5.1 + 2.9 +0.5 -1.9 — 45 - 7.2
30 + 8.4 + 5.9 + 3.3 +0.6 —2.2 — 52 — 8.4
40 + 95 + 6.7 + 3.8 +0.7 2.5 — 5.9 — 96
750 +10.7 + 7.6 + 4.3 +0.8 —2.9 — 6.7 ~10.8
8 00 +12.0 + 84 + 4.8 +0.9 3.2 - 175 —12.1
10 +13.2 + 94 + 5.3 +1.0 35 — 84 —~13.5
20 +14.5 +10.3 + 5.8 +1.1 3.9 — 92 —~14.9
30 +15.9 +11.3 + 6.4 +1.2 —4.3 ~10.2 —16.4
40 +17.4 +12.3 + 7.0 +1.3 —4.7 —11.2 —18.1
8 50 +18.9 +13.4 + 7.6 +1.4 5.2 —12.2 —~19.9
9 00 +20.4 +14.5 + 8.3 +1.6 —5.6 —~13.4 —-21.8
10 +22.1 +15.8 + 9.0 +1.7 —6.2 —14.7 —24.0
20 +23.9 +17.1 + 9.7 +1.8 —6.7 ~16.0 —26.3
9 30 +25.8 +18.4 +10.5 +2.0 -7.3 —17.6 —29.0

T odstep czasu miedzy gérowaniem a wschodem lub zachodem a gérowaniem Ksiezyca.

Zmnaki tablic odnosza sie do wschodu. Dla zachodu nalezy zmieni¢ znaki na przeciwne.

Uwaga: oprocz poprawki z tej tablicy, nalezy odja¢ réznice dlugosci geograficznej Ay — Aw_wa-

Poprawki do obliczein momentéw poczatku i konca zmierzchu cywilnego w Warszawie

oo Miesiae by b Ly v v | v | ovin | x| x| x| oxan | Miesiee
Dzien Dzien
1 51| 46™| 43™| 43™| 49™| 61™| 63" | 53" | 45™| 42™| 45™| 50" 1
11 49 | 45 | 42 | 45 | 53 | 63 | 60 50 44 | 43 | 46 | 51 11
21 48 | 43 | 43 | 47 | 57 | 65 | 57 47 43 | 43 | 48 | 51 21

poczgtek brzasku = wschod Slorica — poprawka
koniec zmierzchu = zachéd Stonica + poprawka
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Wschéd i zachdd Stonca w 2008 roku w niektérych miastach Polski
w CSE

Data

Biatystok

wsch.

zach.

Bydgoszcz

wsch.

zach.

Gdansk

wsch.

zach.

Katowice

wsch.

zach.

Kielce

wsch.

zach.

Koszalin

wsch.

zach.

Krakow

wsch.

zach.

Lublin

wsch.

zach.

13
20
27
I 3

10
17
24
Imr 2

16
23
30
IV. 6
13

20
27

11
18

25
VI 1

15
22

29
VII 6
13
20
27

VIII 3
10
17
24
31

X 7
14
21
28

12
19
26
XI 2

16
23
30
XII 7
14

21
28

7h467
7 36
729
720
709

6 56
6 43
6 28
612
5 96

539
522
505
449
4 33

417
402
3 48
3 35
324

314
307
302
300
301

304
310
317
327
337

348
4 00
412
424
4 36

448
5 00
512
524
5 36

549
6 02
615
6 28
6 41

6 54
7 06
717
727
735

740
742

1526
15 36
15 48
16 01
16 14

16 28
16 41
16 55
17 08
17 21

17 34
17 47
17 59
18 12
18 24

18 37
18 49
19 02
19 14
19 25

19 35
19 44
19 51
19 56
19 58

19 538
19 54
19 48
19 40
19 30

19 18
19 04
18 50
18 34
18 18

18 02
17 45
17 28
17 11
16 54

16 38
16 22
16 07
15 53
15 41

15 30
15 21
15 15
15 11
1510

15 12
15 17

g'of"
757
7 50
741
7 30

717
703
6 48
6 32
6 16

6 00
543
5 26
509
4 53

4 37
422
4 08
3 55
344

335
3 28
323
321
321

325
3 30
3 38
347
3 58

409
421
4 32
4 44
4 56

5 08
520
5 32
545
5 57

6 09
6 22
6 35
6 48
702

714
727
738
748
755

8 00
8 02

1547
15 57
16 08
16 21
16 35

16 48
1702
1715
1729
17 42

17 55
18 07
18 20
18 32
18 45

18 58
1910
19 22
19 34
19 46

19 56
20 05
20 12
20 17
20 19

20 18
20 15
20 09
20 01
19 50

19 38
19 25
19 10
18 55
18 39

18 22
18 05
17 48
17 31
1715

16 58
16 43
16 28
16 14
16 01

1551
15 42
15 35
15 31
15 30

15 32
15 37

g'08
8 00
7 53
7 43
731

718
703
6 48
6 31
6 15

5 57
5 40
522
5 05
448

432
416
401
3 48
3 36

326
318
313
310
311

314
320
328
3 38
349

401
413
4 26
439
452

5 04
517
5 30
542
5 55

6 09
6 22
6 36
6 50
703

717
730
742
752
8 00

8 05
8 07

1537
15 48
16 00
16 14
16 28

16 42
16 56
17 11
17 25
17 38

17 52
18 05
18 18
18 32
18 45

18 58
19 11
19 24
19 37
19 49

20 00
20 10
20 17
20 22
20 24

20 23
20 20
20 13
20 05
19 54

19 41
19 27
19 11
18 55
18 38

18 21
18 04
17 46
17 28
17 11

16 54
16 38
16 22
16 08
15 54

15 43
15 33
15 26
15 22
15 21

15 23
15 28

7'43
7 40
734
726
716

705
6 53
6 39
6 25
6 10

5 55
540
524
5 09
4 54

4 40
4 26
414
4 03
353

345
3 38
3 34
333
333

3 36
342
3 48
3 956
4 06

415
4 26
4 36
447
4 57

5 08
518
529
540
501

6 02
613
6 25
6 36
6 48

700
711
721
730
7 36

741
744

15'56]
16 06
16 16
16 28
16 40

16 52
17 04
17 16
17 28
17 39

17 51
18 02
18 13
18 24
18 36

18 47
18 58
19 08
1919
19 29

19 38
19 46
19 52
19 56
19 58

19 38
19 55
19 50
19 43
19 34

19 24
19 12
18 59
18 45
18 30

1815
1739
17 44
17 28
1713

16 58
16 44
16 30
16 18
16 07

15 57
15 50
15 44
15 41
15 41

15 43
15 48

739"
7 36
7 30
722
712

700
6 48
6 34
6 19
6 04

549
533
517
502
4 .47

4 32
418
4 06
3 54
344

335
329
325
323
324

327
332
339
3 47
3 57

407
417
4 28
439
450

5 01
512
522
533
545

5 56
6 08
619
6 31
6 43

6 55
707
717
726
733

738
740

1547
15 57
16 07
16 19
16 31

16 44
16 56
17 09
17 21
17 33

17 44
17 56
18 07
18 19
18 30

18 42
18 53
19 04
1915
19 25

19 34
19 42
19 49
19 53
19 55

19 55
19 52
19 47
19 40
19 30

1919
19 07
18 54
18 39
18 24

18 09
17 53
17 37
17 22
17 06

16 51
16 36
16 23
16 10
1559

15 49
15 41
15 35
15 32
15 32

15 34
15 39

h_ m

814
8 09
8 02
752
741

727
713
6 57
6 41
6 24

6 07
590
5 32
515
4 58

442
426
412
3 58
3 46

3 36
329
324
321
322

325
331
339
349
4 00

412
424
4 37
449
5 02

514
527
5 39
5 52
6 05

6 18
6 32
6 45
6 59
713

726
739
751
801
8 08

8 14
816

1548
15 59
16 11
16 24
16 38

16 52
17 07
1721
17 35
17 48

18 02
18 15
18 28
18 41
18 55

19 08
19 21
19 34
19 46
19 58

20 09
20 18
20 26
20 31
20 33

20 32
20 29
20 22
20 13
20 03

19 50
19 36
19 21
19 05
18 48

18 31
18 13
17 56
17 38
17 21

17 04
16 48
16 32
16 18
16 05

15 53
15 44
15 37
15 33
15 32

15 34
15 39

738"
735
729
722
712

701
6 49
6 35
6 21
6 06

551
5 36
521
5 06
451

4 37
423
411
400
350

342
3 36
3 32
330
331

3 34
339
3 46
3 54
403

412
423
4 33
443
4 54

5 04
515
525
5 36
o 47

5 58
6 09
6 20
6 32
6 44

6 55
706
7 16
725
732

737
739

1554
16 03
16 13
16 25
16 37

16 49
17 01
1713
17 24
17 36

17 47
17 58
18 09
18 20
18 31

18 42
18 53
19 04
19 15
19 24

19 33
19 41
19 47
19 52
19 54

19 53
19 51
19 46
19 39
19 30

1919
19 07
18 54
18 40
18 26

18 11
17 56
17 40
1725
1709

16 55
16 40
16 27
16 15
16 04

15 54
15 47
15 41
15 39
15 38

15 40
15 45

7'33
7 30
724
715
705

6 54
6 41
6 27
612
5 97

541
525
509
4 54
4 38

424
410
397
345
335

326
319
315
313
314

317
322
330
3 38
3 48

3 58
409
420
431
4 42

453
504
515
5 26
537

549
6 01
613
6 25
6 37

6 49
700
711
720
727

732
7 34

15'38'
15 47
15 58
16 10
16 22

16 35
16 48
17 00
17 13
17 25

17 37
17 48
18 00
18 12
18 23

18 35
18 46
18 57
19 08
19 19

19 28
19 36
19 43
19 47
19 50

19 49
19 46
19 41
19 34
19 24

1913
19 01
18 47
18 32
18 17

18 02
17 46
17 30
17 14
16 58

16 43
16 28
16 14
16 01
15 50

15 40
15 32
15 26
15 23
15 22

15 24
15 29
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Wschéd i zachdd Stonca w 2008 roku w niektérych miastach Polski
w CSE

Data

Lédz

wsch.

zach.

Olsztyn

wsch.

zach.

Opole

wsch.

zach.

Poznan

wsch.

zach.

Rzeszéw

wsch.

zach.

Szczecin

wsch.

zach.

Wroctaw

wsch.

zach.

Zielona Géra

wsch.

zach.

13
20
27
I 3

10
17
24
T 2

16
23
30
IV. 6
13

20
27

11
18

25
VI 1

15
22

29
VII 6
13
20
27

VIII 3
10
17
24
31

X 7
14
21
28

12
19
26
XI 2

16
23
30
XII 7
14

21
28

748
7 44
7 38
7 30
719

707
6 54
6 40
6 25
6 09

5 54
537
521
5 05
4 50

435
421
407
395
345

3 36
329
325
323
324

327
332
339
348
3 98

4 08
419
4 30
442
453

5 04
516
527
5 38
590

6 02
6 14
6 26
6 39
6 51

703
715
726
735
742

747
749

1548
15 57
16 08
16 21
16 33

16 46
16 59
17 12
1724
17 37

17 49
18 01
18 13
18 25
18 36

18 48
19 00
19 12
19 23
19 33

19 43
19 52
19 58
20 03
20 05

20 04
20 01
19 56
19 48
19 39

19 27
19 15
19 01
18 46
18 31

18 15
17 59
17 42
17 26
17 10

16 54
16 39
16 25
16 12
16 00

15 50
15 42
15 36
15 33
15 32

15 34
15 39

751

750
743
733
722

709
6 55
6 39
6 23
6 07

5 50
533
515
4 58
442

4 26
410
3 56
343
331

321
314
309
307
307

311
316
324
334
345

3 56
4 08
421
4 33
4 45

4 58
510
522
535
5 47

6 00
613
6 27
6 40
6 54

707
720
731
741
749

7 54
7 56

15'35]
15 43
15 55
16 09
16 22

16 36
16 50
17 04
17 18
17 31

17 45
17 58
18 11
18 23
18 36

18 49
19 02
1915
19 27
19 39

19 49
19 59
20 06
20 11
20 13

20 12
20 09
20 03
19 54
19 43

19 31
19 17
19 02
18 46
18 30

1813
17 56
17 39
17 21
17 04

16 48
16 32
16 16
16 02
15 49

15 38
15 29
15 22
1518
15 17

1519
15 24

749
7 46
7 40
7 32
722

711
6 58
6 44
6 30
6 15

5 59
544
528
513
4 58

443
4 30
417
405
3 55

347
341
3 37
335
3 36

339
344
3561
359
4 08

418
429
4 40
4 50
501

512
5 22
5 33
544
555

6 07
6 18
6 30
6 42
6 54

705
717
727
7 36
743

747
750

15'59]
16 08
16 19
16 31
16 43

16 55
17 08
17 20
17 32
17 44

17 55
18 07
18 18
18 29
18 41

18 52
19 03
19 14
19 25
19 35

19 44
19 52
19 58
20 03
20 05

20 05
20 02
19 57
19 49
19 40

19 29
19 17
19 04
18 50
18 35

18 20
18 04
17 48
17 32
17 17

17 02
16 48
16 34
16 21
16 10

16 00
15 53
15 47
15 44
15 43

15 46
15 50

o’
757
751
7 42
732

719
706
6 51
6 36
6 20

6 04
547
531
515
459

443
429
415
403
352

343
3 36
331
329
3 30

333
339
3 46
395
4 05

416
427
4 39
4 50
5 02

514
525
5 37
549
6 01

613
6 25
6 38
6 51
703

716
728
739
748
755

8 00
8 03

15'58]
16 05
16 16
16 28
16 41

16 55
17 08
17 21
17 34
17 47

17 59
18 11
18 24
18 36
18 48

19 00
19 12
19 24
19 36
19 47

19 56
20 05
20 12
20 17
20 19

20 18
20 15
20 09
20 01
19 51

19 40
19 27
1913
18 58
18 42

18 26
18 09
17 53
17 36
17 20

17 04
16 48
16 34
16 20
16 08

15 58
15 49
15 43
15 39
15 39

15 41
15 46

730"
797
721
713
704

6 53
6 40
6 27
613
5 58

543
528
513
4 58
443

429
415
403
351
342

334
328
324
322
323

326
331
3 37
345
355

404
414
4 25
4 35
4 46

4 56
5 07
517
528
5 38

549
6 01
612
6 24
6 35

6 47
6 58
708
717
723

728
731

1545
15 55
16 05
16 16
16 28

16 40
16 53
17 04
17 16
17 28

17 39
17 50
18 01
18 12
18 23

18 34
18 45
18 56
19 06
19 16

19 25
19 33
19 39
19 43
19 45

19 45
19 42
19 38
19 30
19 22

19 11
18 59
18 46
18 32
18 18

18 03
17 47
17 32
17 16
1701

16 46
16 32
16 19
16 07
15 56

15 46
15 39
15 33
15 30
15 30

15 32
15 37

14
812
8 05
7 56
744

732
718
7 02
6 47
6 30

613
5 56
5 40
523
5 06

4 50
4 35
421
4 08
357

347
340
335
333
333

3 36
342
350
399
410

421
433
4 45
4 58
510

5 22
5 34
5 46
5 58
611

6 24
6 37
6 50
703
716

730
742
753
803
811

816
818

15'59"
16 09
16 21
16 34
16 47

17 01
1715
17 29
17 42
17 55

18 08
18 21
18 34
18 47
18 59

19 12
19 25
19 37
19 49
20 01

20 11
20 20
20 27
20 32
20 34

20 34
20 30
20 24
20 16
20 06

19 53
19 40
19 25
19 09
18 53

18 36
18 19
18 02
17 45
17 28

17 12
16 56
16 41
16 27
16 14

16 03
15 54
15 47
15 44
15 43

15 45
15 50

7'58]
751
7 45
737
797

715
702
6 49
6 34
619

6 03
5 47
5 32
516
501

4 46
4 32
419
407
357

349
342
3 38
3 36
337

340
345
3 52
401
410

4 20
4 31
442
4 53
5 04

515
5 26
5 37
548
559

611
6 22
6 34
6 47
6 59

711
722
732
741
749

753
7 56

16"00]
16 10
16 21
16 33
16 45

16 58
1710
17 23
17 35
17 47

17 59
18 10
18 22
18 33
18 45

18 57
19 08
1919
19 30
19 40

19 50
19 58
20 04
20 09
20 11

20 11
20 08
20 02
19 55
19 46

19 35
19 22
19 09
18 54
18 39

18 24
18 08
17 52
17 36
1720

17 05
16 50
16 36
16 24
16 12

16 02
15 54
15 49
15 45
15 45

15 47
15 52

g'08]
8 01
7 55
7 46
7 36

724
710
6 56
6 41
6 25

6 09
553
537
521
5 05

4 50
4 36
422
410
4 00

351
344
340
3 38
338

342
347
3 54
403
413

423
4 35
4 46
457
509

520
531
543
5 54
6 06

6 18
6 30
6 42
6 55
708

720
732
742
752
759

8 04
8 06

16"03"
16 12
16 24
16 36
16 49

17 02
1715
1727
17 40
17 53

18 05
18 17
18 29
18 41
18 53

19 05
19 16
19 28
19 39
19 50

20 00
20 08
20 15
20 20
20 22

20 21
20 18
20 13
20 05
19 55

19 44
19 31
19 17
19 02
18 47

18 31
18 14
17 58
17 42
17 26

17 10
16 55
16 41
16 27
16 16

16 05
15 57
1551
15 47
15 47

1549
15 54
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Wschéd i zach4d Stonca w 2008 roku w niektérych stolicach europejskich

w CSE

Ateny
wsch. | zach.

Belgrad
wsch. | zach.

Berlin
wsch. | zach.

Budapeszt
wsch. | zach.

Bukareszt
wsch. | zach.

Helsinki
wsch. | zach.

Lizbona
wsch. | zach.

Londyn
wsch. | zach.

VI

VIiI 7
22
VIII 7

22
X 7
22
X 7
22

XI 7
22
XIT 7
22

a1 16"21"
63716 36
62516 54
607|17 11
54817 25

9525|1739
50117 54
440|18 08
422118 22
409|18 35

4 03|18 46
403|18 51
410|18 50
420|18 43
43318 28

44618 09
500|17 45
5 13|17 22
5 26|16 59
541|16 38

557(16 20
6 13|16 09
6 28|16 05
6 38|16 10

718" 16"13]
70816 32
65116 54
62917 15
60517 34

5 37|17 53
50818 14
442118 32
419|18 51
40219 08

353(19 22
3 52|19 28
4 00|19 26
413|119 15
4 31|18 56

44918 32
5 08|18 04
9525|1735
5441|1707
6 03|16 41

6 25|16 18
6 45|16 04
702|115 57
713(16 01

§1871 16"

80316 33
73917 03
71017 31
63917 57

6 04|18 24
52618 52
4 53|19 18
423|119 44
400120 07

345|120 26
343|120 33
353(20 29
4112013
4 36|19 47

501]19 16
528118 40
55318 04
6 18|17 29
6 45|16 56

714|116 25
741]16 04
8 03|15 33
8 16|15 55

731" 16”04
72216 29
70316 54
63917 17
61217 38

54218 00
51018 22
442118 43
4 17|19 04
359|119 23

348|119 38
347|119 45
3 55|19 42
410|19 30
4 30|19 09

44918 43
511|118 12
5311741
5561|1711
6 13|16 43

6 37|16 17
6 59|16 01
718|115 53
72915 56

¢'531 1553
64416 10
62816 32
60616 53
54217 12

515|117 31
4461|1751
4201|1809
3 58|18 27
341|18 44

332|18 58
3311|1904
339(19 02
3952|1851
40918 32

427|118 09
4451741
5031713
52116 45
54016 19

6 01|15 57
6 21|15 42
6 38|15 36
64915 39

"2 1433
75815 06
72215 48
64116 27
60117 03

515|117 40
4 26|18 20
342|18 57
3011|1935
225(2010

20020 39
154|120 50
20920 41
237120 14
315(19 35

3511|1853
429|118 05
5051719
54116 34
6 18|15 50

6 59|15 08
73714 35
8 08|14 15
824|114 13

8'58" 18"31]
850 |18 46
837(19 04
820|19 21
80019 36

73719 51
71220 06
6 50|20 20
6 32|20 35
6 19|20 48

6 12|20 59
6122105
6192104
6 30|20 56
6 44|20 40

6 5720 21
7 11|19 57
724119 33
738(19 10
75318 48

81018 30
8271819
84118 15
8§52(18 19

9'08" 1709
853[17 31
83018 00
80218 27
73218 52

6 58|19 18
6 22|19 44
550{20 09
5211|2034
4 59|20 56

445121 14
443121 22
45312118
510(21 03
53420 38

5 5820 08
6 23|19 33
6 47|18 58
712118 24
73717 52

8§ 05|17 23
8§ 31|17 02
8 52|16 52
904|16 54

Madryt
wsch. | zach.

Moskwa
wsch. | zach.

Paryz
wsch. | zach.

Praga
wsch. | zach.

Rzym
wsch. | zach.

Sofia
wsch. | zach.

Sztokholm
wsch. | zach.

Wieden
wsch. | zach.

VI 7

VII 7
22
VIII 7

22
X 7
22
X 7
22

XI
22
XII 7
22

§'38118"04
833|18 20
81918 40
80018 57
739(19 13

715(19 29
6 49|19 46
6 26|20 01
6 07(20 17
552(20 31

54520 43
54520 49
5 5220 47
6 03|20 39
6 18|20 22

6 33|20 02
6 48|19 37
703(1911
7 18|18 47
734|118 24

75218 05
8§ 09|17 52
8 25|17 48
8 35|17 52

¢'571 1414
64114 41
613|15 15
54015 48
50516 17

42616 48
3441|1720
307|17 50
233|118 20
20618 48

148(19 10
145(19 18
156(19 12
217|118 54
24618 23

315|17 48
346 |17 07
415|16 28
4451549
9515|1512

54914 37
619|114 12
6 44|13 58
6 58|13 58

4811711
834|17 31
8 13|17 57
7 4818 22
72018 44

64919 07
6 16|19 31
546(19 53
520(20 15
50020 35

44820 51
447120 58
4 56|20 55
5 12|20 42
533(2019

5 54|19 52
6 16|19 20
6 38|18 48
700|18 17
7 22|17 47

74817 21
8§ 11|17 03
8 30|16 54
84216 57

001 16"17"
75016 38
72817 05
70117 31
633|17 55

6 00|18 19
52618 44
4 55|19 08
428|119 31
4 07|19 52

3541|2009
3953|2016
402|120 12
4 18|19 59
440|119 35

503]19 07
52618 33
549118 00
6 12|17 27
6 36|16 57

703|116 29
72716 10
747116 00
75916 03

738 1655
73217 12
717|117 32
6 57|17 51
6 35| 18 08

6 10|18 25
54318 43
519(18 59
459119 15
444119 31

4 35|19 43
4 35|19 49
442119 48
454119 38
510(19 21

9526|1859
54218 33
5 58|18 07
6 14|17 41
6311718

6 50|16 57
7 08|16 44
724116 39
735(16 43

6'57116"09
65116 26
63516 47
6 15|17 06
55217 24

5526|1742
4 58|18 00
434118 17
413118 34
3 58(18 50

349|119 03
349|119 09
356(19 07
40918 57
425|118 39

441|118 17
45817 50
5141|1724
5 31|16 57
548116 33

6 09|16 12
6 27|15 58
6 44|15 53
6 54|15 57

't 15"07
82015 39
74616 19
707|16 57
62717 32

5 43|18 08
4 56|18 45
41311921
3333|1957
3002031

2 36|20 58
2311|2108
2451|2100
312120 35
347|119 58

422|119 18
45918 31
5 33|17 47
6 07|17 02
6 43|16 20

72311539
75911509
8 28|14 50
84414 49

7441 16"17
73516 37
715(17 03
65017 27
62417 48

55318 11
520(18 34
4 51|18 56
42619 17
4 07|19 36

355(19 52
354(19 39
4 03|19 56
4 18|19 43
438|19 21

4 59|18 55
5211|1823
54117 52
6 03|17 21
6 25|16 52

6 50|16 26
712116 09
731(16 01
743116 04
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WSCHODY I ZACHODY SEONCA ORAZ JASNYCH PLANET W WARSZAWIE W CSE
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Konfiguracje planet 2008

Data TT Zjawisko Data TT Zjawisko
I 57 6’0 | Wenus w koniun. z Ks. Wen. 7N | vII 6223 | Saturn w koniun. z Ks. Sat. N
9 15.5 | Merkury w koniun. z Ks.  Merk. 0.3 N 9 7.7 | Jowisz w opozycji do Stonca
11 1.3 | Neptun w koniun. z Ks. Nep. 04 N 11 6.4 | Mars w koniun. z Sat. Mars 1S
13 1.0 | Uran w koniun. z Ks. Uran 3S 17 12.4 | Jowisz w koniun. z Ks. Jow. 3 N
19 23.7 | Mars w koniun. z Ks. Mars 1S 20 13.5 | Neptun w koniun. z Ks. Nep. 1S
22 5.2 | Merkury w elongacji wsch. 19 22 21.6 | Uran w koniun. z Ks. Uran 4 S
23 4.1 | Merkury w koniun. z Nep. Merk. 0.3 N 29 20.1 | Merkury w koniun. g. ze St.
25 6.2 | Saturn w koniun. z Ks. Sat. 3 N VIII 2 14.8 | Wenus w koniun. z Ks. Wen. 2 N
IT 1 12.6 | Wenus w koniun. z Jow. Wen. 1N 3 13.5 | Saturn w koniun. z Ks. Sat. 4 N
1 20.3 | Merkury w koniun. z Nep. Merk. 3 N 4 12.2 | Mars w koniun. z Ks. Mars 4 N
4 5.8 | Jowisz w koniun. z Ks. Jow. 4 N 13 14.2 | Jowisz w koniun. z Ks. Jow. 3 N
4 11.6 | Wenus w koniun. z Ks. Wen. 4 N 13 19.0 | Wenus w koniun. z Sat. Wen. 0.2 S
6 18.3 | Merkury w koniun. d. ze St. 15 7.7 | Neptun w opozycji do Stonica
9 9.7 | Uran w koniun. z Ks. Uran 3 S 16 0.0 | Merkury w koniun. z Sat. Merk. 1 S
11 2.1 | Neptun w koniun. ze St. 16 18.9 | Neptun w koniun. z Ks. Nep. 1S
16 7.9 | Mars w koniun. z Ks. Mars 2 S 19 2.2 | Uran w koniun. z Ks. Uran 4 S
21 11.8 | Saturn w koniun. z Ks. Sat. 3 N 23 5.2 | Merkury w koniun. z Wen. Merk. 1 S
24 9.8 | Saturn w opozycji do Slofica IX 1 20.6 | Wenus w koniun. z Ks Wen 5 N
26 2.6 | Merkury w koniun. z Wen. Merk. 1N 1 233 | Merkury w koniun. z Ks.  Merk. 3 N
III 3 0.9 | Jowisz w koniun. z Ks. Jow. 4 N 2 7.9 | Mars w koniun. z Ks. Mars 5 N
3 11.0 | Merkury w elongacji zach. 27 4 2.0 | Saturn w koniun. ze St.
5 14.0 | Merkury w koniun. z Ks.  Merk. 0.2 N 9 204 | Jowisz w koniun. z Ks. Jow. 3N
5 19.3 | Wenus w koniun. z Ks. Wen. 0.2 S 11 4.4 | Merkury w elongacji wsch. 27
5 21.7 | Neptun w koniun. z Ks. Nep. 02 N 11 4.9 | Merkury w koniun. z Wen. Merk. 4 S
6 20.2 | Wenus w koniun. z Nep. Wen. 1S 11 20.6 | Wenus w koniun. z Mars. Wen. 0.3 N
8 20.3 | Uran w koniun. ze St. 12 20.9 | Merkury w koniun. z Mars. Merk. 3 S
9 2.7 | Merkury w koniun. z Nep. Merk. 1S 13 1.9 | Neptun w koniun. z Ks. Nep. 1S
15 3.0 | Mars w koniun. z Ks. Mars 2 S 13 2.4 | Uran w opozycji do Stonca
19 15.3 | Saturn w koniun. z Ks. Sat. 3 N 15 7.9 | Uran w koniun. z Ks. Uran 4 S
23 10.2 | Merkury w koniun. z Wen. Merk. 1S 19 5.2 | Merkury w koniun. z Mars. Merk. 4 S
27 9.9 | Merkury w koniun. z Uran. Merk. 2 S 27 19.7 | Saturn w koniun. z Ks. Sat. 5 N
28 17.0 | Wenus w koniun. z Uran.  Wen. 1S 30 11.3 | Merkury w koniun. z Ks.  Merk. 1 N
30 17.3 | Jowisz w koniun. z Ks. Jow. 3 N X 1 43 | Mars w koniun. z Ks. Mars 5 N
IV. 2 9.2 | Neptun w koniun. z Ks. Nep. 0.00 S 2 2.4 | Wenus w koniun. z Ks. Wen. 5 N
4 9.9 | Uran w koniun. z Ks. Uran 3 S 6 20.9 | Merkury w koniun. d. ze St.
5 1.1 | Wenus w koniun. z Ks. Wen. 58S 7 7.3 | Jowisz w koniun. z Ks. Jow. 2 N
12 5.6 | Mars w koniun. z Ks. Mars 1S 10 10.3 | Neptun w koniun. z Ks. Nep. 1S
15 18.5 | Saturn w koniun. z Ks. Sat. 3 N 12 15.7 | Uran w koniun. z Ks. Uran 4 S
16 7.4 | Merkury w koniun. g. ze St. 22 9.4 | Merkury w elongacji zach. 18
27 5.1 | Jowisz w koniun. z Ks. Jow. 3 N 25 8.1 | Saturn w koniun. z Ks. Sat. 5 N
29 19.4 | Neptun w koniun. z Ks. Nep. 03 S 27 17.5 | Merkury w koniun. z Ks.  Merk. 7 N
V 1 226 | Uran w koniun. z Ks. Uran 3S | XTI 1 8.2 | Wenus w koniun. z Ks. Wen. 3 N
6 22.3 | Merkury w koniun. z Ks.  Merk. 3 S 3 21.9 | Jowisz w koniun. z Ks. Jow. 2 N
10 13.7 | Mars w koniun. z Ks. Mars 0.2 S 6 19.1 | Neptun w koniun. z Ks. Nep. 1S
12 23.9 | Saturn w koniun. z Ks. Sat. 3 N 9 0.6 | Uran w koniun. z Ks. Uran 4 S
14 3.7 | Merkury w elongacji wsch. 22 21 18.4 | Saturn w koniun. z Ks. Sat. 6 N
24 11.3 | Jowisz w koniun. z Ks. Jow. 2 N 25 16.9 | Merkury w koniun. g. ze St.
27 3.2 | Neptun w koniun. z Ks. Nep. 18 XII 1 0.6 | Wenus w koniun. z Jow Wen 2 S
29 9.0 | Uran w koniun. z Ks. Uran 48 1 14.7 | Jowisz w koniun. z Ks. Jow. 1N
VI 7 15.4 | Merkury w koniun. d. ze St. 1 16.0 | Wenus w koniun. z Ks. Wen. 1S
8 2.2 | Mars w koniun. z Ks. Mars 1N 4 3.2 | Neptun w koniun. z Ks. Nep. 1S
9 4.3 | Wenus w koniun. g. ze St. 5 22.1 | Mars w koniun. ze St.
9 9.2 | Saturn w koniun. z Ks. Sat. 3 N 6 9.3 | Uran w koniun. z Ks. Uran 4 S
20 12.7 | Jowisz w koniun. z Ks. Jow. 2 N 19 3.4 | Saturn w koniun. z Ks. Sat. 6 N
23 8.8 | Neptun w koniun. z Ks. Nep. 1S 27 1.8 | Wenus w koniun. z Nep. Wen. 1S
25 16.5 | Uran w koniun. z Ks. Uran 4 S 29 4.2 | Merkury w koniun. z Ks.  Merk. 1 S
. 29 9.1 | Jowisz w koniun. z Ks. Jow. 1N
Vil i 14'7 Merkury w konlun.”z Ks.— Merk. 88 31 5.9 | Merkury w koniun. z Jow. Merk. 1 S
7.7 | Merkury w elongacji zach. 22 31 106 | N Ko K N 9 g
6 18.0 | Mars w koniun. z Ks. Mars 3 N ) eptun w koniun. z Ks. p-
31 21.1 | Wenus w koniun. z Ks. Wen. 3 S
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Zaémienia Stonca i Ksiezyca w 2008 roku

W roku 2008 beda widoczne cztery zaémienia: 7 lutego — obraczkowe zaémienie Stonca, 21 lutego — catkowite
zaémienie Ksiezyca, 1 sierpnia — calkowite za¢mienie Stonca, 16 sierpnia — czesciowe za¢mienie Ksiezyca,
1. Obraczkowe zaémienie Sltonica 7 lutego 2008 roku.

Zaémienie bedzie widoczne na poludniowym wschodzie Australii, w Nowej Zelandii, na Antarktydzie oraz na polu-
dniowym zachodzie Oceanu Spokojnego.

Moment koniunkcji Stonca i Ksiezyca w rektascensji: 2008 Luty 7 30875004 UT.

Fazy za¢mienia uT Szer. geogr. Dtug. geogr.
Poczatek czedciowego zaémienia Luty 7d 1h387.721 —57°4201 42°135 B

Poczatek centralnego za¢mienia 3238 —72 58.8 72 20.2 W
Koniec centralnego za¢mienia 4 26.8 —47 42.7 135255 W
Koniec czesciowego za¢mienia 611.9 —13 524 175 14.7T W

Roéwnikowa horyzontalna paralaksa Stonca = 8(’92, Ksigzyca = 57'11"17 w momencie koniunkcji.
Katowy geocentryczny promien tarczy Stonca = 16'13708, Ksiezyca = 15'34798 w momencie koniunkcji.

2. Calkowite zaémienie Ksiezyca 21 lutego 2008 roku.

Poczatek zaémienia bedzie widoczny w Europie, w poludniowo-zachodniej Azji, w Afryce, na Madagaskarze, w Ame-
ryce Pélnocnej (z wyjatkiem jej péinocno—zachodniego krafica), w Ameryce Poludniowej, na atlantyckim wybrzezu An-
tarktydy, na zachodnim skraju Oceanu Indyjskiego, na potudniowym wschodzie Oceanu Spokojnego, na zachodzie Oceanu
Po6lnocnego Lodowatego oraz na Oceanie Atlantyckim.

Koniec zaémienia bedzie widoczny na poludniowo-zachodnim skraju Europy, w péinocno-zachodniej czesci Afryki, w
Ameryce Péinocnej i Poludniowej, na Grenlandii, na pétwyspie Antarktycznym, w czesci Oceanu PéInocnego Lodowatego
od strony amerykanskiej, we wschodniej potowie Oceanu Spokojnego i na Oceanie Atlantyckim.

Moment opozycji Stofica i Ksiezyca w rektascensji: 2008 Luty 217 3"48™52 UT.

Fazy zacmienia uT

Wejscie Ksiezyca w potcien Luty 21d 0h347.'§
Poczatek czesciowego zaémienia 142.7
Poczatek catkowitego za¢mienia 3004
Moment najwigkszej fazy 3 26.0
Koniec catkowitego zaé¢mienia 351.1
Koniec czedciowego za¢mienia 5 09.0
Wyjscie Ksiezyca z pélcienia 617.2

Katowy promien pélcienia = 449587, katowy promien cienia = 2516.07.

Wielko$¢ najwiekszej fazy za¢mienia = 1.109 érednicy tarczy Ksiezyca.

Roéwnikowa horyzontalna paralaksa Stonca = 8'89, Ksiezyca = 57'07'90 w momencie 0poZyCji.
Katowy geocentryczny promien tarczy Stonca = 16'10'50, Ksiezyca = 15'34"09 w momencie OpOZYCji.

3. Calkowite zaémienie Stonca 1 sierpnia 2008 roku.

Zaémienie bedzie widoczne w Europie i Azji, na Grenlandii, na pélnocno—wschodnim skraju Ameryki Pénocnej, na
Oceanie Pélocnym Lodowatym i w péinocnej czeéci Oceanu Atlantyckiego.

Moment koniunkcji Stonica i Ksiezyca w rektascensji: 2008 Sierpien 14 "47™0% UT.

Fazy zacmienia uT Szer. geogr. Dtug. geogr.
Poczatek czedciowego zaémienia Sierpien 1" §od™ +50°01'5 52°32/7 W
Poczatek centralnego za¢mienia 9 22.6 +68 16.4 103 03.6 W
Centralne zaémienie o 12" ér. cz. st. lok. 947.3 +81 07.3 34443 E
Koniec centralnego za¢mienia 11 20.0 +33 28.1 113 51.7 E
Koniec czesciowego zaémienia 12 38.5 +11 03.3 85 50.5 E

Roéwnikowa horyzontalna paralaksa Stonca = 8166, Ksiezyca = 59’3557 w momencie koniunkcji.
Katowy geocentryczny promien tarczy Stonica = 15'45750, Ksiezyca = 16'14"33 w momencie koniunkcji.
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4. Czesciowe za¢mienie Ksiezyca 16 sierpnia 2008 roku.

Poczatek za¢mienia bedzie widoczny w Europie, w Azji (z wyjatkiem krancéw péinocno—wschodnich), w Afryce, na
Madagaskarze, w Australii, na Antarktydzie, na zachodnim wybrzezu Oceanu Spokojnego, na Oceanie Indyjskim oraz na
potudniowym wschodzie Oceanu Atlantyckiego.

Koniec zaé¢mienia bedzie widoczny w Europie, w Azji (z wyjatkiem cze$ci péinocno—wschodniej), w Afryce, na Ma-
dagaskarze, w Ameryce Poludniowej (z wyjatkiem krancéw pdéinocno-zachodnich), na Antarktydzie oraz na Oceanach
Indyjskim i Atlantyckim.

Moment opozycji Stonca i Ksiezyca w rektascensji: 2008 Sierpien 16 21"40"00% UT.

Fazy zacmienia uT

Wejscie Ksiezyca w pdlcien Sierpien 16d 18h22%
Poczatek czedciowego zaémienia 19 35.5
Moment najwiekszej fazy 21 10.1
Koniec czedciowego za¢mienia 22 44.5
Wyjscie Ksiezyca z pélcienia 23 57.1

Katowy promien pélcienia = 442370, katowy promien cienia = 2490"12.

Wielko$¢ najwigkszej fazy za¢mienia = 0.811 Srednicy tarczy Ksiezyca.

Roéwnikowa horyzontalna paralaksa Stonca = 8169, Ksiezyca = 56'21'22 w momencie opozZycji.
Katowy geocentryczny promien tarczy Stonca = 15/47786, Ksiezyca = 15'21"37 w momencie 0poZyCji.
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Wspdlrzedne bieguna CIP (,,chwilowego” bieguna péilnocnego Ziemi) w odniesieniu do IRP
oraz poprawka do czasu uniwersalnego, 0" UTC

Data MJD Tiprs YieRs UT1—-uTC Data MJD TimRs JT— UT1—-uTC
2006 0700001 0700001 05000001 2007 0700001 0700001 05000001
XI 5 54044 — 585 +27690 + 99127 \% 14 54234 410650 +48251 —124031
10 54049 —1243 +28333 + 94467 19 54239 +11916 +47808 —131228
15 54054 —1779 +28761 + 89277 24 54244 412900 447274 —136043
20 54059 —2420 429165 + 83610 29 54249 413883 +46747 —142019
25 54064 —3127 +29767 + 80311
30 54069 —3744 +30324 + 73598 VI 3 54254 +15156 445898 —144402
8 54259 +16238 445153 —147257
XII ) 54074 —3882 431050 + 66752 13 54264 417333 +44333 —152089
10 54079 —4342 431891 + 62453 18 54269 +18249 +43365 —152499
15 54084 —4792 432525 + 55644 23 54274 +19362 +42498 —155609
20 54089 —5111 433226 + 51251 28 54279 +20519 +41642 —157422
25 54094 —5132 +33689 + 47149
30 54099 —4953 434545 + 39568 VII 3 54284 +20978 +40727 —157735
8 54289 +21517 +39632 —161835
2007 13 54294 +21947 +38318 —162479
1 4 54104 —5294 435133 + 35831 18 54299 422590 +37050 —162490
9 54109 —5756 435908 + 31067 23 54304 +22971 +35708 —163716
14 54114 —5837 +36820 + 24780 28 54309 +22921 434585 —161354
19 54119 —5593 437728 + 20456
24 54124 —5484 438706 + 11675 VIII 2 54314 +22662 +33155 —161807
29 54129 —5190 +39582 + 3810 7 | 54319 +22283 431856 —164358
12 54324 +21691 430572 —162731
11 3 54134 —4773 +40314 — 1958 17 | 54329 +21271 429550 —163647
8 54139 —3857 +41270 — 10223 22 54334 +20962 +28206 —163562
13 54144 —3386 +42196 — 15812 27 | 54339 +20182 427040 —161906
18 54149 —2956 442924 — 20338
23 54154 —2354 +43600 — 27270 IX 1 54344 +19789 426189 —165649
28 54159 —1469 +44211 — 29936 6 54349 419080 +25178 —165776
11 54354 +18288 424260 —169693
111 5 54164 —1167 +45017 — 34530 16 54359 +17236 +23225 —173874
10 54169 — 817 +45604 — 40124 21 54364 +16052 +22296 —175469
15 54174 — 449 446104 — 43281 26 54369 414656 421486 —180447
20 54179 + 506 446899 — 51371
25 54184 + 954 +47355 — 58107 X 1 54374 +13362 420647 —187144
30 54189 +1812 +47716 — 62659 6 54379 +11862 420055 —190076
11 54384 +10331 419594 —195178
v 4 54194 +3068 +48210 — 69976 16 54389 + 8894 +19257 —198642
9 54199 +4143 448680 — 76467 21 54394 + 7343 +19053 —201687
14 54204 +4872 448930 — 83751 26 54399 + 6156 +19014 —209067
19 54209 +5815 449043 — 94077 31 54404 + 4779 +19100 —212648
24 54214 +6522 449048 — 98807
29 54219 +7517 449124 —105261 XI 5 54409 + 3590 +19257 —216759
10 54414 + 2527 +19350 —221606
\% 4 54224 48507 448997 —111340 15 54419 + 1115 +19520 —223836
9 54229 +9543 448589 —115137 20 54424 — 426 +19939 —230076

Dane stanowia wynik obliczen prowadzonych na biezaco przez IERS, aktualizowanych dwa razy w tygodniu i publikowa-
nych jako tzw. rozwiazanie C04. Tablica zawiera dane dostepne w chwili wydawania Rocznika.

Dane sg na biezaco dostepne na serwerze IERS pod adresem ftp://hpiers.obspm.fr/eop-pc/eop/eopc04-05/ .
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Przewidywane wspolrzedne bieguna CIP (,,chwilowego” bieguna pdlnocnego Ziemi) w odniesieniu do IRP
oraz poprawka do czasu uniwersalnego, 0" UTC

Data MJD Tiprs Yiers UT1—-UTC Data MJD TimRs YiERs UT1—-UTC
2007 ” ” 2008 P ’
XI 25 | 54429 | —0.02 | +0.21 —0.24 V. 23 | 54609 | +0.11 | +0.55 —0.42
30 | 54434 | —0.03 | +0.21 —0.24 28 | 54614 | +0.12 | +0.54 ~0.42
XII 5 | 54439 | —0.04 | +0.22 ~0.25 VI 2 | 54619 | +0.14 | +0.54 ~0.43
10 | 54444 | —0.06 | +0.23 ~0.26 7 | 54624 | +0.15 | +0.53 ~0.43
15 | 54449 | —0.07 | +0.24 ~0.26 12 | 54629 | +0.17 | +0.53 ~0.43
20 | 54454 | —0.08 | +0.25 ~0.26 17 | 54634 | +0.18 | +0.52 —0.44
25 | 54459 | —0.09 | 40.26 —0.27 22 | 54639 | +0.19 | +0.51 —0.44
30 | 54464 | —0.09 | +0.27 ~0.27 27 | 54644 | +0.21 | +0.50 —0.44
2008 VII 2 54649 +0.22 +0.49 —0.44
I 4 | 54469 | —0.10 | 40.29 —0.27 7 | 54654 | +0.23 | +0.48 —0.44
9 | 54474 | —0.11 | 40.30 —0.27 12 | 54659 | +0.24 | +0.46 —0.44
14 | 54479 | —0.11 | +0.31 —0.28 17 | 54664 | +0.24 | +0.45 —0.44
19 | 54484 | —012 | +0.33 ~0.28 22 | 54669 | +0.25 | +0.44 —0.44
24 | 54489 | —0.12 | 40.34 —0.29 27 | 54674 | +0.26 | +0.42 —0.44
29 | 54494 | —0.12 | +0.36 ~0.29
VII 1 | 54679 | +0.26 | +0.41 —0.44
1T 3 | 54499 | —0.12 | +0.37 ~0.29 6 | 54684 | +0.27 | +0.39 —0.44
8 | 54504 | —0.12 | 40.39 ~0.30 11 | 54689 | +0.27 | +0.38 —0.44
13 | 54509 | —0.12 | +0.40 ~0.30 16 | 54694 | +0.27 | +0.36 ~0.43
18 | 54514 | —0.12 | 4041 ~0.31 21 | 54699 | +0.27 | +0.35 ~0.43
23 | 54519 | —0.11 | 40.43 ~0.31 26 | 54704 | +0.27 | +0.33 ~0.43
28 | 54524 | —0.11 | +0.44 ~0.32 31 | 54709 | +0.26 | +0.32 ~0.43
I 4 | 54529 | —0.10 | +0.46 ~0.32 IX 5 | 54714 | 4026 | +0.30 ~0.43
9 | 54534 | —0.09 | +0.47 ~0.33 10 | 54719 | +0.25 | +0.29 ~0.43
14 | 54539 | —0.09 | +0.48 ~0.34 15 | 54724 | +0.25 | +0.28 ~0.43
19 | 54544 | —0.08 | +0.49 ~0.34 20 | 54729 | +0.24 | +0.26 —0.44
24 | 54549 | —0.07 | +0.50 ~0.35 25 | 54734 | +0.23 | +0.25 ~0.45
29 | 54554 | —0.05 | +0.51 ~0.36 30 | 54739 | +0.22 | +0.24 ~0.45
IV 3 | 54559 | —0.04 | +0.52 ~0.36 X 5 | 54744 | +0.21 | +0.23 ~0.46
8 | 54564 | —0.03 | +0.53 ~0.37 10 | 54749 | +0.20 | +0.22 —0.46
13 | 54569 | —0.01 | +0.53 ~0.38 15 | 54754 | +0.18 | +0.21 —0.47
18 | 54574 | —0.00 | +0.54 ~0.38 20 | 54759 | +0.17 | +0.20 ~0.48
23 | 54579 | 40.01 | +0.55 ~0.39 25 | 54764 | +0.16 | +0.19 ~0.49
28 | 54584 | +0.03 | +0.55 ~0.39 30 | 54769 | +0.14 | +0.19 ~0.49
v 3 | 54589 | +0.04 | 40.55 —0.40 XTI 4 | 54774 | +0.13 | +0.18 ~0.50
8 | 54594 | +0.06 | +0.55 —0.41 9 | 54779 | +0.11 | +0.18 ~0.50
13 | 54599 | +0.08 | +0.55 —0.41 14 | 54784 | +0.10 | +0.18 ~0.51
18 | 54604 | +0.09 | +0.55 —0.42 19 | 54789 | +0.08 | +0.17 ~0.51

Tablica zawiera wartoéci przewidywane, publikowane przez IERS Rapid Service/Prediction Center w USNO, w wyda-
wanych co kilka dni tzw. biuletynch A. Tablica przedstawia wartosci opracowane w oparciu o dane dostepne w chwili
wydawania Rocznika.

Biezace przewidywane wspélrzedne bieguna i poprawki do czasu uniwersalnego sa dostepne pod adresem
ftp://maia.usno.navy.mil/ser7/ser7.dat.
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Sygnaly czasu

wybrane stacje nadawcze

Znak Potozenie Szeroko/s/c C?QSt,O,- Godziny nadawania , . .
.. .. i dtugos¢ | tliwosé . Skrécony opis sygnatow
stacji stacji scogr (KH2) w czasie UTC
CHU Ottawa, Ka- | 45°18'N | 3330 | Przez cala dobe Impulsy sekundowe (300 okreséw modulacji 1 kHz),
nada 75°45'W | 7335 29 oraz od 51 do 59 kazdej minuty opuszczone. Im-
14670 pulsy minutowe o dtugosci 0.5 s, godzinne 1 s. Po-
prawka DUT1 kodowana
DCF77 | Mainflingen, 50°01'N 77.5 | Przez cala dobe Redukcje do 1/4 amplitudy fali noénej o czasie
Niemcy 9°00'E trwania 0.1 s lub 0.2 s (odpowiednio bit 0 lub 1)
na poczatku kazdej sekundy, za wyjatkiem 59. Ko-
dowana informacja o dacie, godzinie, minucie i se-
kundzie oraz niemieckim czasie letnim
HBG Prangins, 46°24'N 75 | Przez cala dobe Przerwy fali nosnej o czasie trwania 0.1 si 0.2 s,
Szwajcaria 6’15'E za wyjatkiem 59. Minuta oznaczona dwoma impul-
sami. Kodowana informacja o dacie czasie letnim.
Sygnal kompatybilny z sygnalem DCF
LOL Buenos 34°37'S | 10000 | od 14"do 15? z wy- | Impulsy sekundowe (5 okreséw modulacji 1 kHz),
(] !
Aires, 5821 W jatkiem sob6t, nie- | 59 sekunda opuszczona. Poprawka DUT1 zakodo-
Argentyna dziel i $wiat pan- wana
stwowych
MSF Rugby, 52°22'N 60 | Przez calg dobe z | Przerwy w fali nosnej o dlugoéci 100 ms co sekunde
o !
Wielka T'1I1Tw przerwa w pierw- i 500 ms co minute. Data, godzina, minuta i se-
Brytania szy wtorek stycz- kunda oraz poprawka DUT1 kodowana
nia, maja i wrze-
énia od 10" do 14"
RBU Moskwa, 55°44'N | 66.66 | Przez cata dobe Sygnaly DXXXW 0.1 s; data, godzina, minuta, se-
(¢} /
Rosja 3812 E kunda, a takze réznica UTC i czasu lokalnego oraz
poprawka DUT1 kodowana.
RJH-69 | Molodeczno, 54°98'N 20.5 | 7'og™ 747" Sygnaly A1IN nadawane pomiedzy 10 a 22 minutg.
Bialorus 26°47'E 23.0 Pomiedzy 10 i 13 minuta impulsy 0.025 s o dtugosci
RJH-86 | Biszkek, 43°03'N 22(1) £06™ 4'47" 12'5 o .pcl)m“?dzy (1113 ' 2,2.“}?“? lmlf’uollsy 0';;’
(¢} / . m .
Kirgistan 737 E 10°06™ 10Ma7™ 5,10's 1 1 min o dlugosciach odpowiednio ms,
25.5 0.1s,1s110s
RWM Moskwa, 55°44'N | 4996 | Stacja dziala jed- Impulsy sekundowe typu A1X i AIN. A1X pomie-
(e} !/
Rosja 38 12°E | 9996 | noczeénie na trzech | dzy 10 i 20 oraz 40 i 50 minuta. A1N pomiedzy 20
14996 | czestotliwosciach a 30. Poprawka DUT1 kodowana
WWVH | Kauai, USA 21°59'N 2500 | Przez cala dobe Impulsy sekundowe (6 okreséw modulacji 1200
159°46'W 5000 Hz), 29 i 59 sekunda opuszczona. Godziny i minuty
10000 oznaczone tonem 1500 Hz oraz 1200 Hz. Poprawka
15000 DUT1 zakodowana
YVTO | Caracas, 10°30'N 5000 | Przez cala dobe Modulowane impulsy sekundowe o czasie trwania
Wenezuela 66°56" W 0.1 s. Minuta sygnalizowana dzwiekiem. Informacja

glosowa

Opracowano na podstawie: BIPM Annual Report on Time Activities, Vol. 1, 2006.
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MAPA DEKLINACJI MAGNETYCZNEJ NA EPOKE 2008.5

W15 16 17 1g 10 200 210 220 23 24

Izogony poprowadzono co 30’

. . !/
Zmiana roczna wynosi 5.5

Przyklad obliczania wartosci deklinacji magnetycznej.
Dla punktu o wspéhrzednych ¢ = 51°00" i A = 20°00" warto$é deklinacji wschodniej na epoke 2008.5
wynosi

Dopos.s ~ 412’

Obliczenie wartosci deklinacji magnetycznej na epoke 2008.3

Dogos.3 = Dagos.5 + (zmiana roczna x (2008.3 — 2008.5))

D2008.3 ~ 401].,
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MIEJSCA SREDNIE GWIAZD 2008.5
przemiana przemiana
FK5 magn. Sp ™ (20085 roczna Pa 02008.5 roczna s
VA, VAs

030001 07001
903 471 | B9 0’000 | 0"00™1%162 +3°078 + 76 | —65°31'47"56 +20702 - 2
904 4.73 KO 0.011 0 02 01.248 +3.005 — 187 —77 01 07.71 +19.86 — 177
1630 4.66 M3 0.043 0 02 23.787 +3.077 + 34 — 558 00.69 +20.00 — 41
905 4.62 A0 0.000 0 04 10.483 +3.069 + 18 —17 17 19.33 +20.03 - 9
1002 4.68 KO 0.000 0 05 46.249 +3.071 - 6 — 539 36.34 +20.12 + 89
1 2.15 AOp 0.024 0 08 49.729 +3.114 + 104 +29 08 14.44 +19.86 — 163
2% 2.27 F5 0.072 0 09 38.195 +3.238 + 684 +59 11 47.86 +19.84 — 181
3 3.94 KO 0.059 0 09 50.408 +3.028 + 118 —45 42 02.12 +19.84 — 181
4 5.08 FO 0.000 0 10 45.944 +3.141 + 7 +46 07 10.40 +20.02 + 0
6 5.19 F5 0.027 0 12 09.856 +3.039 + 141 —35 05 08.03 +20.13 + 119
7 2.87 B2 0.000 013 40.475 +3.097 + 2 +15 13 50.77 +19.99 - 12
1004 4.94 MO 0.000 0 15 02.633 +3.114 + 66 +20 15 14.07 +20.00 - 0
1005 4.51 A2 0.015 0 18 46.446 +3.152 — 53 +36 49 56.38 +19.93 — 41
9 3.75 KO 0.010 019 51.653 +3.056 - 9 — 846 36.71 +19.93 — 36
10 4.34 F8 0.134 0 20 30.524 +3.088 +2673 —64 49 29.66 +21.13 +1164
1009 5.20 F5 0.015 0 21 34.283 +3.178 + 50 +38 00 56.24 +19.91 — 40
11 2.90 GO 0.153 026 11.205 +3.071 +6667 —77 12 23.38 +20.24 + 324
12 2.44 KO 0.035 026 42.132 +2.952 + 183 —42 15 35.95 +19.51 — 396
15 4.88 A2 0.019 0 31 49.466 +2.879 + 145 —48 45 23.78 +19.87 + 17
16 4.24 BO 0.000 0 33 29.339 +3.457 + 4 +62 58 42.95 +19.83 - 3
18 4.47 B3 0.000 0 37 20.229 +3.221 + 12 +33 45 57.73 +19.77 - 4
17 3.72 B3 0.000 0 37 26.967 +3.376 + 22 +53 56 36.97 +19.77 - 9
19 4.52 G5 0.031 0 39 00.415 +3.185 — 174 +29 21 28.07 +19.50 — 254
20 3.49 K2 0.024 0 39 47.092 +3.224 + 106 +30 54 26.48 +19.65 - 92
21* 2.23 KO 0.000 0 40 59.684 +3.442 + 64 +56 35 01.87 +19.69 - 32
1015 4.65 KO 0.000 0 41 43.580 +2.823 - 13 —46 02 18.45 +19.71 - 1
23 4.53 A0 0.039 0 43 43.995 +2.678 - 8 —57 24 59.66 +19.69 + 11
22* 2.04 KO 0.053 0 44 00.949 +3.009 + 164 —17 56 24.28 +19.71 + 32
25 4.70 B2 0.000 045 12.164 +3.371 + 20 +48 19 50.76 +19.65 - 8
27 4.30 KO 0.032 047 47.462 +3.193 - 73 +24 18 47.76 +19.53 — 83
31 4.96 K5 0.017 0 48 52.931 +2.062 + 332 —74 52 38.00 +19.56 - 33
28 4.55 K5 0.016 0 49 07.458 +3.119 + 57 + 7 3752.19 +19.53 — 52
1021 4.42 B3 0.000 0 50 17.150 +3.331 + 20 +41 07 30.22 +19.54 - 19
1022 4.92 KO 0.000 0 53 26.589 +3.070 + 5 — 105 53.82 +19.48 - 17
32* 2.80 BOp 0.034 0 57 13.680 +3.669 + 36 +60 45 45.27 +19.42 )
33 3.94 A2 0.032 0 57 13.688 +3.351 + 130 +38 32 43.00 +19.45 + 33
35 4.39 B5 0.000 0 59 00.895 +2.886 + 17 —29 18 42.07 +19.39 + 4
36 4.45 KO 0.029 103 23.136 +3.121 — 53 + 7 56 08.44 +19.30 + 23
1031 5.15 A3 0.010 108 11.089 +2.733 + 33 —41 26 30.06 +19.17 + 10
40 3.60 KO 0.032 109 01.057 +3.019 + 147 —10 08 14.60 +19.00 — 138
42* 2.06 MO 0.043 110 12.641 +3.379 + 146 +35 39 55.47 +19.00 — 114
1032 4.89 KO 0.013 111 54.719 +3.237 + 27 421 04 46.73 +19.05 — 11
43 4.70 KO 0.035 112 07.847 +3.321 + 56 +30 08 04.45 +19.02 - 35
45 4.67 A2 0.014 119 56.144 +3.313 + 19 +27 18 30.57 +18.82 - 13
1035 4.99 KO 0.025 1 22 50.668 +3.560 + 31 +45 34 23.11 +18.76 + 9
47 3.83 KO 0.034 124 26.913 +3.001 — 53 — 808 23.16 +18.48 — 218
48* 2.68 A5 0.029 126 22.729 +3.977 + 400 +60 16 45.01 +18.58 — 51
46 4.97 KO 0.012 126 32.678 +4.319 + 133 +68 10 26.71 +18.66 + 26
1040 4.96 F5 0.024 128 10.093 +3.618 + 334 +45 27 01.32 +18.47 — 107
49 3.40 K5 0.000 1 28 44.036 +2.599 - 13 —43 16 29.63 +18.35 — 208
1043 5.13 A0 0.021 1 30 00.588 +2.877 + 40 —21 35 08.11 +18.52 + 6
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MIEJSCA SREDNIE GWIAZD 2008.5
przemiana przemiana
FKb5 magn. Sp T (20085 roczna s 02008.5 roczna s
VA, VAs

020001 07001
1044 3.96 | KO 0’023 | 1"31"36%296 127491 + 144 | —49°01'43"50 +18%1 +151
50 3.72 | G5 0.018 | 131 56.383 +3.221 + 19 | +152321.67 +18.45 — 6
1045 418 | GO 0.062 | 13717.968 +3.546 — 153 | +412651.71 +17.88 —382
54 0.60 | B5 0.023 | 13801.786 +2.227 + 117 | =57 113741 +18.20 — 35
52 3.77 | KO 0.021 | 13831.119 +3.715 + 65 | +484015.53 +18.11 —113
56 468 | KO 0.034 | 141 52.493 +3.129 — 14 | 4 53149.18 +18.10 + 2
57 419 | BOp 0.018 | 144 11.881 +3.796 + 27 | +50 43 52.51 +17.99 — 14
59 3.65 | KO 0.275 | 144 27.793 +2.789 —1191 | —1553 34.57 +18.85 +857
60 450 | KO 0.018 | 145 50.625 +3.176 + 50 | + 91200.79 +17.99 + 48
1051 4.77 | FO 0.041 | 15000.174 +2.949 — 99 | —103840.69 +17.68 — 93
62 3.92 | KO 0.038 | 151 52.834 +2.964 + 28 | —1017 35.99 +17.66 — 39
64 358 | F5 0.050 | 15334.112 +3.437 + 9 | +293711.78 +17.40 —235
67 4.41 | M3 0.000 | 15359.165 +2.401 — 83 | —461540.38 +17.53 — 87
65 484 | KO 0.000 | 153 59.800 +3.113 + 15 | + 3134497 +17.64 + 23
1053 5.00 | B9 0.000 | 154 43.181 +2.486 — 26 | —422719.98 +17.55 - 31
63* | 3.38 | B3 0.000 | 15500912 +4.381 + 48 | +63 42 41.57 +17.55 — 21
66 2.72 | A5 0.063 | 155 06.673 +3.327 + 68 | +205057.28 +17.46 ~111
69 472 | KO 0.008 | 155 09.089 +1.527 + 130 | —67 36 20.19 +17.64 + 74
68 373 | G5 0.052 | 156 17.296 +2.330 + 730 | —51 34 00.55 +17.81 +292
72 3.02 | FO 0.041 | 15902.259 +1.889 + 369 | —613143.26 +17.43 + 27
71 4.18 | MO 0.000 | 200 24.338 +2.827 + 97 | —210212.95 +17.32 — 24
1054 4.99 | BS 0.000 | 20252.39 +4.037 + 40 | +54 31 41.80 +17.23 - 2
70 4.06 | A2 0.000 | 2 04 10.602 +5.246 — 99 | +722742.98 +17.19 + 22
73, | 228 | KO 0.000 | 204 25.473 +3.709 + 40 | +422212.52 +17.11 — 52
1055 4.74 | AOp 0.000 | 204 52.290 +2.688 + 9 | —291522.74 +17.15 + 8
74* | 2.00 | K2 0.043 | 207 39.262 +3.396 + 138 | +233008.11 +16.86 148
75 3.08 | A5 0.012 | 21003.135 +3.591 + 122 | +3501 37.66 +16.86 — 40
1056 592 | MO 0.000 | 211 05.959 +3.338 + 62 | +193224.29 +16.82 — 28
1058 454 | G5 0.015 | 213 27.099 +3.189 — 15 | + 85310.49 +16.73 -9
82 3.78 | BS 0.000 | 216 48.811 +2.142 + 102 | —512823.31 +16.55 — 27
79 4.07 | A0 0.036 | 217 49.345 +3.587 + 38 | +335310.15 +16.48 — 51
1063 512 | A0 0.012 | 21949.945 +3.902 — 58 | +472507.56 +16.42 - 8
1065 4.26 | A2 0.042 | 221 54.163 +1.085 — 92 | —683715.06 +16.32 + 2
1066 490 | A0 0.022 | 226 21.666 +2.901 — 7| -121508.92 +16.08 -9
36 4.44 | B5 0.000 | 227 17.824 +2.198 + 23 | —473957.66 +16.03 — 10
85 4.34 | A0 0.022 | 22836.723 +3.198 + 27 | + 82952.00 +15.97 -9
1071 4.82 | F5 0.023 | 232 29.429 +2.846 — 49 | —151227.52 +15.65 —~120
1072 504 | G5 0.000 | 236 19.294 +3.156 — 18 | + 5374774 +15.53 - 25
95 426 | B9 0.000 | 2 39 43.366 +0.943 + 155 | —68 13 50.34 +15.37 - 2
91 4.04 | B2 0.000 | 239 55.143 +3.082 + 9 | + 02153.19 +15.35 — 4
1075 4.06 | KO 0.030 | 241 00.160 +2.367 + 120 | —39 49 09.70 +15.27 — 32
94 458 | B3 0.000 | 24357.165 +3.537 + 6 | +274434.30 +15.12 — 12
97 439 | B5 0.000 | 244 31.646 +2.858 — 5 | —134923.08 +15.08 — 15
93 4.22 | F8 0.077 | 2 44 47.083 +4.131 + 343 | +49 15 50.05 +14.99 — 90
98 436 | FO 0.040 | 245 24.178 +3.252 + 192 | +10 08 58.46 +15.01 — 36
101 450 | KO 0.018 | 249 26.777 +2.512 + 71 | —322214.11 +14.96 +155
100 3.68 | BS 0.031 | 25029.170 +3.547 + 50 | 427174230 +14.63 —118
99 3.95 | KO 0.000 | 251 19.359 +4.420 + 20 | +55 55 48.78 +14.68 — 14
102 4.81 | KO 0.024 | 25125473 +2.724 — 33 | —205809.69 +14.67 — 19
103 4.06 | GO+A5 | 0.012 | 25451.913 +4.291 — 0 | +524748.19 +14.48 - 5
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MIEJSCA SREDNIE GWIAZD 2008.5

przemiana przemiana
FK5 magn. Sp T (20085 roczna, Lo 02008.5 roczna s
VA, VAs

N 030001 07001
104 4.05 KO 0027 | 2'56'50°598 | +27935 | + 54 | — £51'53705 +14"15 —220
106, 3.42 A2 0.028 2 58 35.040 +2.276 - 39 —40 16 15.51 +14.28 + 19
1082 4.97 KO 0.000 2 59 35.430 +3.737 — 38 +35 13 00.11 +14.20 + 6
1083 4.69 B5 0.000 3 00 10.300 +3.224 + 3 + 8 56 26.89 +14.15 — 14
107 2.82 MO 0.000 3 02 43.488 +3.143 - 6 + 407 21.41 +13.92 — 78
1085 4.16 A3 0.051 3 02 46.006 +2.647 — 105 —23 35 29.34 +13.95 — 54
110 5.16 FO 0.018 3 03 48.893 +1.422 - 97 —59 42 18.07 +13.87 — 67
108 3.08 F5+A3 0.011 3 05 25.030 +4.384 - 0 +53 32 21.00 +13.83 - 5
109 3.3-4.1 M3 0.000 3 05 43.447 +3.867 + 111 +38 52 21.68 +13.71 —106
111 2.2-3.5 B8 0.031 3 08 43.498 +3.927 + 3 +40 59 16.37 +13.62 - 1
112 4.17 GO 0.084 309 41.083 +4.363 +1300 +49 38 42.55 +13.47 — 92
114 4.53 KO 0.025 312 07.013 +3.443 + 107 +19 45 30.03 +13.39 — 11
116 5.14 F8 0.049 31312513 +3.068 + 131 — 109 53.00 +13.27 — 67
1089 4.95 A0 0.015 3 15 23.502 +3.461 - 20 +21 04 31.68 +13.12 — 73
1091 4.90 A3 0.020 316 14.832 +2.919 - 1 — 847 18.89 +13.18 + 46
1093 4.96 GbH 0.105 3 19 48.502 +3.154 + 181 + 324 03.11 +12.99 + 92
119 4.30 G5 0.156 320 16.035 +2.396 +2776 —43 02 15.69 +13.59 +722
1094 5.17 B3 0.000 3 21 43.161 +3.476 + 18 +21 10 37.86 +12.74 — 24
120* 1.79 F5 0.029 3 24 56.020 +4.314 + 25 +49 53 26.98 +12.52 — 25
121 3.80 G5 0.011 325 16.310 +3.237 — 45 + 903 29.82 +12.45 — 78
123 3.75 B8 0.000 3 27 37.865 +3.260 + 40 + 945 42.64 +12.33 - 39
126 4.80 F5 0.052 329 31.700 +1.062 + 561 —62 54 27.89 +12.61 +372
122 4.44 B9p 0.000 329 45.815 +4.907 ) +59 58 09.09 +12.21 — 4
1097 4.80 B9 0.000 3 31 02.398 4-2.982 + 10 — 502 47.22 +12.14 + 7
124 4.55 KO 0.000 3 31 10.667 +4.258 + 4 +48 01 26.25 +12.14 + 20
125 4.28 KO 0.000 331 20.611 +3.322 + 13 +12 57 55.07 +12.11 - 2
127 3.81 KO 0.303 333 19.910 +2.831 — 658 — 925 47.68 +11.99 + 22
1099 4.32 B8 0.000 3 34 09.830 +2.653 + 34 —21 36 17.26 +11.88 — 27
1101 4.40 G5 0.054 3 37 18.448 +3.068 — 156 + 025 41.26 +11.20 —483
130 4.58 KO 0.000 3 37 24.000 +2.156 - 5 —40 14 49.67 +11.65 — 30
133 4.93 B5 0.000 3 42 35.216 +2.389 + 7 —31 54 41.76 +11.32 + 14
131 3.10 B5 0.000 3 43 32.020 +4.298 + 28 +47 48 50.75 +11.21 — 34
135 3.72 KO 0.109 343 39.373 +2.879 — 62 — 944 06.32 +11.98 +745
141 3.80 KO 0.042 3 44 18.518 +0.770 + 490 —64 46 49.32 +11.26 + 75
137 5.09 B8 0.000 3 44 56.453 +3.053 + 1 — 108 12.48 +11.13 - 7
136 3.81 Bb5p 0.019 345 22913 +3.575 + 14 +24 08 22.19 +11.06 — 46
134 3.93 F5 0.014 3 45 46.453 +4.098 — 13 +42 36 17.04 +11.08 - 2
146 3.17 MO 0.000 347 06.913 —0.867 + 115 —74 12 46.00 +11.09 +114
140 4.33 F8 0.053 347 12.851 +2.584 — 115 —23 13 30.08 +10.44 —529
139 2.96 Bb5p 0.000 3 47 59.484 +3.578 + 14 +24 07 50.94 +10.87 — 46
142 3.80 B8 0.000 3 49 40.159 +3.580 + 13 424 04 43.75 +10.75 — 47
143 4.24 KO 0.018 3 49 46.362 +2.248 — 38 —36 10 29.44 +10.73 — 51
138* 4.63 A0 0.000 3 51 16.104 +6.431 + 34 +71 21 26.82 +10.63 — 43
144 2.91 B1 0.000 3 54 40.097 +3.786 + 4 +31 54 29.68 +10.41 — 10
149 3.19 K5 0.000 3 58 25.586 +2.803 + 42 —13 29 05.34 +10.03 —111
147 2.96 B1 0.000 3 58 25.599 44.045 + 16 +40 02 02.88 +10.11 — 26
1110 4.41 MO 0.000 3 58 52.917 +0.962 + 15 —61 22 35.06 +10.09 — 18
148 4.05 Obe 0.000 359 31.120 +3.909 + 2 +35 48 53.26 +10.06 + 0
150 3.8-4.1 B3 0.000 4 01 09.139 +3.332 - 4 +12 30 49.73 + 9.92 — 12
151 3.94 A0 0.022 4 03 36.560 +3.198 + 3 + 6 00 44.45 + 9.74 - 3
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MIEJSCA SREDNIE GWIAZD 2008.5

przemiana przemiana
FK5 magn. Sp T (2008.5 roczna s 02008.5 roczna s
VA, VAs

020001 07001
1112 4.50 KO 0013 | 4'05"1%45 | 3558 | + 65 | +22°06'16'37 +9'57 — 59
1113 4.33 A0 0.000 4 07 13.234 +4.496 — 15 +50 22 24.97 +9.43 — 36
152 4.03 B3p 0.015 4 09 16.895 +4.379 + 20 +47 44 04.17 +9.28 — 31
154 4.14 F2 0.028 412 16.868 +2.933 + 7 — 6 48 57.31 +9.16 + 82
155 3.87 KO 0.019 414 17.053 +1.992 + 42 —42 16 25.85 +8.71 —209
156 3.36 G5 0.000 4 14 32.166 +0.786 + 65 —62 27 09.77 +8.95 + 45
1117 4.28 GO 0.012 4 15 31.483 +4.428 + 5 +48 25 48.66 +8.81 — 18
1118 4.32 B3 0.000 4 15 59.808 +3.265 + 14 + 8 54 47.06 +8.76 — 24
157 4.36 F5 0.053 4 16 15.009 +1.578 +113 —51 27 55.79 +8.95 +182
159 3.86 KO 0.000 4 20 16.690 +3.422 + 80 +15 38 51.17 +8.42 — 25
158 5.10 G5 0.000 4 20 57.865 +3.910 — 20 +34 35 11.76 +8.39 )
163 5.18 KO 0.000 4 21 58.974 +0.664 +132 —63 21 58.84 +8.49 +173
162 3.93 KO 0.016 4 23 25.568 +3.468 + 75 +17 33 42.58 +8.17 — 30
1121 4.06 K5 0.000 4 24 21.395 +2.257 + 56 —33 59 51.17 +8.17 + 51
164 3.63 KO 0.018 4 29 06.843 +3.512 + 76 +19 11 55.11 +7.70 — 38
167 5.16 B3 0.000 4 31 05.768 +1.842 + 6 —44 56 09.20 +7.57 - 8
171 3.47 AOp 0.011 4 34 10.855 +1.303 + 60 —55 01 39.86 +7.33 — 4
1125 4.75 A5 0.022 4 34 19.915 +3.412 + 71 +14 51 41.97 +7.29 — 27
170 3.88 KO 0.000 4 35 52.896 +2.336 — 35 —30 32 43.27 +7.18 — 12
168* 0.85 K5 0.048 4 36 24.557 +3.450 + 44 +16 31 32.72 +6.96 —190
169 4.12 B2 0.000 4 36 44.657 +3.002 + 1 — 320 08.25 +7.12 - 5
172 3.98 KO 0.036 4 38 34.190 +2.751 — 52 —14 17 16.05 +6.82 —156
1129 4.52 F2 0.038 4 40 50.167 +1.937 —126 —41 50 52.60 +6.71 — 77
1130 5.08 F5 0.051 4 42 21.544 +2.125 + 41 —37 07 41.32 +6.85 +193
174 4.33 B5 0.000 4 42 45.380 +3.610 — 1 +22 58 21.27 +6.61 — 16
176 4.18 B5 0.000 4 45 55.682 +3.004 + 10 — 314 22.61 +6.35 - 13
1134 3.31 F8 0.125 4 50 18.142 +3.262 +313 + 6 58 31.81 +6.01 + 11
1133 5.10 K2 0.026 4 50 29.061 +4.050 — 32 +37 30 09.24 +6.03 + 40
179 3.78 B3 0.000 4 51 39.566 +3.201 -1 + 5 37 08.53 +5.89 + 1
1135 5.12 FO 0.000 4 51 52.349 +3.517 + 56 +18 51 13.20 +5.84 — 35
1136 5.19 MO 0.000 4 53 00.866 +3.400 + 0 +14 15 50.94 +5.72 — 57
180 3.87 B3 0.000 4 54 41.693 +3.130 + 0 + 227 14.39 +5.63 — 0
178 4.38 BO 0.000 4 54 54.034 +6.005 - 1 +66 21 21.73 +5.62 + 6
181 2.90 K2 0.015 4 57 32.905 +3.917 + 3 +33 10 43.83 +5.38 — 18
183 3.1-3.8 Fb5p 0.000 5 02 34.829 +4.318 -1 +43 50 06.26 +4.97 — 4
1137 3.94v K0+B1 0.000 503 04.424 +4.205 + 8 +41 05 14.87 +4.91 - 22
184 4.70 A5 0.000 503 36.276 +3.593 + 47 +21 36 05.12 +4.84 — 42
182 4.22 GOp 0.000 504 10.652 +5.362 - 9 +60 27 13.26 +4.82 — 16
1140 4.65 B9 0.012 5 05 03.330 +3.434 + 11 +15 24 54.99 +4.73 — 34
187 4.92 K5 0.000 505 11.271 +1.559 + 73 —49 33 59.81 +4.74 - 3
189 4.76 F8 0.078 5 05 39.451 +1.036 — 37 —57 27 40.87 +4.82 +115
186 3.29 K5 0.000 5 05 49.273 +2.543 + 18 —22 21 36.40 +4.62 — 74
185 3.28 B3 0.013 507 06.736 +4.218 + 26 +41 14 42.76 +4.52 — 68
188 2.92 A3 0.042 5 08 16.072 +2.953 — 63 — 504 33.64 +4.41 — 81
190 4.34 B2 0.000 509 33.217 +2.875 + 1 — 844 37.47 +4.37 — 4
1144 3.30 AOp 0.018 513 18.818 +2.698 + 30 —16 11 45.59 +4.03 — 26
196 4.78 KO 0.000 5 13 45.159 —0.032 + 33 —67 10 32.67 +4.05 + 36
192 4.78 A3 0.019 5 14 00.686 +4.115 — 15 +38 29 37.65 +3.92 — 75
194* 0.12 B8p 0.000 5 14 56.802 +2.886 4+ 0 — 811 32.57 +3.91 -1
193* 0.08 GO 0.073 517 19.108 +4.442 + 72 +46 00 21.06 +3.29 —425
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MIEJSCA SREDNIE GWIAZD 2008.5

przemiana przemiana
FK5 magn. Sp s (20085 roczna Lo 02008.5 roczna s
VA, VAs
030001 07001
197 4.91 KO 0’012 | 517477493 +27166 + 73 | —34°53'14"43 +333 —337
195 3.68 B5 0.000 518 01.178 +2.917 — 10 — 6 50 08.75 +3.64 - 8
1145 4.85 GO 0.066 519 44.408 +4.228 +452 +40 06 20.95 4-2.84 —665
1146 4.29 B1 0.000 519 58.038 +2.767 -1 —13 10 06.75 +3.48 - 3
1147 4.65 B3 0.000 522 11.807 +3.066 - 0 — 0222895 +3.29 -1
201 1.70 B2 0.026 5 25 35.240 +3.222 — 6 + 6 21 24.27 +2.98 — 14
202 1.78 B8 0.018 5 26 49.792 +3.798 + 17 +28 36 49.95 +2.72 —175
204 2.96 GO 0.014 5 28 36.592 +2.573 - 3 —20 45 11.45 +2.65 — 89
214 5.06 KO 0.012 5 31 32.972 —2.346 +317 —76 20 04.28 +2.76 +282
206 2.48 BO 0.000 5 32 26.478 +3.068 + 1 — 017 36.30 +2.40 —
207 2.69 FO 0.000 5 33 06.315 +2.649 + 1 —17 49 00.16 +2.35 + 2
1151 4.88 B1 0.000 533 16.911 +3.911 — 1 +32 11 51.28 +2.33 - 3
212 3.81v F5p 0.000 5 33 41.992 +0.527 + 3 —62 29 03.87 +2.30 + 9
208 4.53 BO 0.000 5 35 17.266 +3.297 + 1 + 929 40.83 +2.15 — 4
209 2.89 Obe 0.021 5 35 50.943 +2.938 + 0 — 554 17.53 +2.11 + 1
210* 1.70 BO 0.000 5 36 38.711 +3.047 + 1 — 111 49.55 4-2.04 - 2
211 3.00 B3p 0.000 5 38 09.191 +3.590 + 0 +21 08 49.28 +1.89 — 21
215 2.75 Bb5p 0.000 539 57.438 +2.175 + 5 —34 04 12.24 +1.72 — 26
1154 4.52 A5 0.019 5 44 47.326 +0.113 — 49 —65 43 56.58 +1.34 + 8
217 3.80 F8 0.122 5 44 49.060 +2.503 —212 —22 26 46.04 +0.96 —370
219 3.67 A2 0.042 5 47 20.460 +2.721 — 11 —14 49 09.58 +1.11 — 1
220 2.20 BO 0.000 5 48 09.594 +2.848 + 1 — 940 01.82 +1.03 - 2
1156 4.38 KO 0.011 5 49 58.949 +1.094 + 99 —56 09 53.24 +0.80 — 76
1159 4.98 KO 0.016 5 51 04.789 +1.360 + 6 —52 06 26.08 +0.70 — 78
223 3.22 KO 0.023 551 15.598 +2.118 + 48 —35 45 56.17 +1.17 +401
222 3.90 KO 0.022 5 51 41.232 +2.582 +162 —20 52 44.09 +0.08 —649
221 4.18 KO 0.017 552 04.763 +4.162 — 4 +39 09 00.73 +0.70 + 7
1158 4.54 A0 0.019 5 53 51.724 +3.774 + 2 +27 36 48.60 +0.52 — 12
1157 4.92 A2 0.012 5 55 33.544 +5.033 — 15 +55 42 28.89 +0.41 + 20
224* 0.4-1.3 MO 0.000 5 55 37.936 +3.251 + 17 + 724 28.84 +0.39 + 9
226 3.77 FO 0.061 5 56 47.535 +2.735 — 29 —14 10 00.16 +0.42 +139
1160 4.36 B3 0.000 5 57 50.312 +2.130 - 0 —35 16 58.11 +0.20 + 9
229 4.03 KO 0.014 559 24.438 +1.839 + 20 —42 48 54.42 +0.04 — 14
227* 1.90 AOp 0.037 6 00 09.149 +4.403 — 54 +44 56 50.90 —0.01 + 0
225 3.88 KO 0.020 6 00 13.645 +4.943 + 92 +54 17 03.97 —0.15 —126
1163 4.30 GbH 0.026 6 04 38.219 +3.649 — 06 +23 15 44.05 —0.51 —100
232 4.40 B2 0.000 6 08 03.455 +3.428 + 4 +14 46 00.41 —-0.73 — 21
239 5.14 KO 0.115 6 09 59.195 —1.793 +296 —74 45 20.38 —-1.09 —213
235 4.84 B1 0.000 6 10 27.847 +1.171 — 4 —54 58 14.90 —-0.91 + 5
1168 4.45 KO 0.016 6 15 55.187 +3.823 — 56 +29 29 39.10 —1.65 —262
238 4.51 KO 0.019 6 16 51.289 +2.137 - 0 —35 08 37.69 —1.39 + 86
1169 5.11 F5 0.042 6 16 55.266 +3.370 + 56 +12 16 08.90 —-1.29 +186
234 4.73 A0 0.013 6 19 46.905 +6.601 + 3 +69 18 56.02 —1.84 —107
1170 5.13 B3 0.000 6 20 07.374 +2.892 - 3 — 749 37.36 —-1.76 + 0
237 4.42 A0 0.035 6 20 22.348 +5.290 — 11 +59 00 24.87 —-1.75 + 26
240 3.10 B3 0.000 6 20 38.388 +2.305 + 7 —30 04 03.44 —1.80 + 3
243 1.99 B1 0.014 6 23 04.440 +2.644 — 4 —17 57 38.35 —-2.01 + 0
241 3.19 MO 0.021 6 23 28.475 +3.630 + 39 +22 30 30.62 —-2.16 —111
245 —0.86 FO 0.018 6 24 08.452 +1.333 + 25 —52 42 02.17 —2.09 + 21
244 4.48 A5 0.024 6 24 13.119 +3.181 — 12 + 4 35 16.53 —-2.10 + 11
242 5.10v K2 0.000 6 25 33.146 +4.618 - 2 +49 16 57.81 —-2.23 -1
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246 4.98 B3 0’000 | 6282758 127964 — 4 | — #£46'04"59 9248 -1
1173 4.06 B5 0.013 | 629 28.061 +3.562 — 5 | 4201221.78 —2.58 - 14
1174 4.50 AOp 0.000 | 63321.813 +3.245 — 1 | 4 7193399 —2.91 - 6
1175 5.02 B3 0.000 | 6 34 03.804 +3.047 — 2| — 11338.03 —2.99 - 21
249 4.54 A0 0.017 | 635 24.760 +2.516 + 8 | —225819.31 -3.07 + 16
252 3.18 B8 0.000 | 63801.293 +1.838 + 2 | —431213.59 —3.32 - 6
251 1.93 A0 0.031 | 63812.184 +3.466 + 29 | +16 23 28.99 —3.37 — 42
254 3.18 G5 0.000 | 644 27.285 +3.689 — 4 | 4250719.15 —3.88 - 13
2575, | —1.46 A0 0.375 | 645 31.336 +2.643 —385 | —16 43 41.71 —5.16 —1205
256 3.40 F5 0.051 | 645 45.981 +3.367 — 79 | +125308.77 —4.17 — 191
262 3.30 A5 0.046 | 6 48 16.650 +0.613 — 97 | —615702.26 —3.92 + 269
258 4.70 KO 0.015 | 648 18.235 +3.129 — 12 | + 22408.07 —4.21 - 12
263 2.83 KO 0.000 | 650 08.835 +1.490 + 38 | —503730.23 —4.42 - 70
1180 3.78 B2p 0.000 | 650 09.522 +2.243 — 5 | —323107.44 —4.35 + 4
261 3.64 A2 0.021 | 65320917 +3.950 — 2 | 4335700.93 —4.67 — 48
266 4.25 K2 0.021 | 6 54 35.099 +2.789 — 93 | —120259.29 —4.74 - 13
259 5.13 B5 0.000 | 6 54 36.974 +6.437 + 6 | +685238.11 —4.72 + 8
268 1.63 Bl 0.000 | 658 57.604 +2.360 + 3 | —285902.70 —5.10 + 3
260* 4.55 K5 0.020 | 701 17.695 +8.662 +210 | +76 57 54.03 —-5.31 - 14
1183 3.68 K5 0.017 | 70203477 +2.392 — 4 | —275650.86 —5.36 + 5
270 3.12 B5p 0.000 | 703 22.768 +2.507 — 3 | —235046.32 —5.47 + 3
271 4.07 B5 0.000 | 7 04 08.565 +2.715 — 1 | —153846.73 —5.54 - 8
269 3.7-41 | Gop 0.000 | 704 36.748 +3.556 — 6 | 4+203325.78 —5.58 -0
1189 3.87 KO 0.000 | 7 08 40.402 —0.528 + 47 | =70 30 45.75 —5.81 + 106
273 1.98 F8p 0.000 | 708 44.228 +2.441 — 2 | —262425.72 —5.92 + 4
1186 5.02 KO 0.021 | 710 39.014 +2.981 + 0 | — 4150343 —5.87 + 215
274 5.07 K2 0.022 | 712 14.334 +4.119 + 38 | +391821.37 —6.21 + 3
1187 4.09 A0 0.015 | 712 17.898 +3.064 — 1| — 0302665 —6.21 + 5
275 4.47 FO 0.040 | 7 12 48.189 +1.712 —128 | —46 46 26.08 —6.16 + 103
281 4.02 F5 0.000 | 716 49.431 —0.045 — 12 | —675822.03 —6.59 + 5
278 2.74 K5 0.023 | 71726578 +2.120 — 8 | —=370647.42 —6.64 + 4
277 3.65 A2 0.041 | 718 34.858 +3.445 — 33 | +163127.89 —6.77 - 37
279 3.52 FO 0.059 | 720 37.793 +3.579 — 19 | 421 5757.66 —6.92 - 12
283 2.43 B5p 0.000 | 724 25.884 +2.375 — 3| —29191242 —7.21 + 5
282 3.89 KO 0.031 | 726 15.222 +3.720 — 93 | 42746 49.82 —7.45 — 86
285 3.09 B8 0.020 | 727 36.681 +3.252 — 35 | 4+ 81617.78 —7.51 - 38
1194 3.28 K5 0.013 | 729 30.039 +1.905 — 50 | —431908.47 —7.44 + 187
286 4.18 FO 0.059 | 729 39.448 +3.852 +121 | +31 46 00.59 —7.47 + 175
1193 4.85 KO0 0.025 | 730 16.150 +3.337 + 0 | +115918.26 —7.71 - 19
288 4.52 F8 0.047 | 734 25.018 +2.570 — 29 | —221853.79 —7.98 + 46
287c | {55 {4 0.072 | 73508487 | +3.822 | —135 | +315209.17 -8.18 - 99
1198 4.92 K5 0.000 | 7 3552.330 +1.484 + 26 | —523311.37 —8.16 — 16
1196 4.22 K5 0.012 | 736 26.721 +3.691 — 26 | 42652 34.27 —8.29 — 106
290 4.62 B8 0.000 | 7 3740.979 +2.222 — 18 | —345916.83 —8.27 + 14
289 5.17 F5 0.027 | 737 42.041 +2.983 — 45 | — 407 49.80 —8.27 + 17
291, 0.48 F5 0.288 | 739 44.787 +3.138 —476 | + 512 09.69 —9.47 —1022
293 4.07 KO0 0.019 | 741 39.202 +2.867 — 49 | — 93417.33 —8.62 - 19
297 3.89 KO 0.011 | 7 41 42.669 —0.775 + 66 | —72 37 34.87 —8.59 + 18
292 4.96 A2 0.017 | 743 43.318 +5.046 — 48 | +58 41 22.72 —8.81 — 51
294 3.70 G5 0.025 | 744 57.582 +3.616 — 24 | 424223712 —8.91 — 52
295* 1.14 KO0 0.093 | 745 50.094 +3.664 —474 | 428 00 18.14 —8.98 — 45
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VA, VAs

N 030001 07001
1202 511 | FO 0023 | 7'46™07350 +27763 — 8 | —14°35'05"82 — 8’96 + 6
1200 5.02 K2 0.016 7 46 36.935 +3.469 — 53 +18 29 19.28 — 9.05 — 58
1204 3.47 GOp 0.000 749 39.115 +2.525 - 2 —24 52 53.64 — 9.23 - 2
1205 5.11 B8 0.000 7 52 08.416 +3.110 — 10 4+ 144 40.70 — 942 - 3
301 3.76 G5 0.023 7 52 30.586 +2.064 - 8 —40 35 53.29 — 945 + 3
1207 4.99 A2 0.000 7 54 00.955 +3.664 — 26 426 44 35.37 — 9.60 — 31
303 3.60 B3 0.000 7 56 59.667 +1.525 — 32 —53 00 19.42 — 9.77 + 21
1210 4.85 A2 0.019 7 58 00.457 +2.394 — 4 —30 21 28.23 — 9.86 + 7
304 5.06 KO 0.025 8 00 09.620 +2.997 — 36 — 342 11.86 —10.04 - 3
1212 4.64 A2 0.015 8 00 14.907 +2.690 - 2 —18 25 22.89 —10.08 — 39
306 2.27 Od 0.000 8 03 52.991 +2.110 — 24 —40 01 39.11 —10.30 + 12
305 5.04 KO 0.014 8 04 02.331 +3.676 — 19 +27 46 11.47 —10.37 — 42
308 2.88 F5 0.031 8 07 54.376 +2.557 — 61 —24 19 45.14 —10.56 + 49
307 4.87 A2 0.000 8 09 05.601 +4.488 — 63 +51 28 53.18 —10.71 — 4
309 1.92 Oap 0.000 8 09 47.692 +1.850 — 4 —47 21 43.18 —10.75 + 6
311 5.05 GbH 0.020 8 13 43.409 +2.758 - 9 —15 48 51.52 —11.05 — 4
312 3.76 K2 0.014 8 16 58.557 +3.250 — 30 + 909 31.76 —11.33 — 49
313 4.43 A5 0.036 8 18 52.426 +2.248 — 88 —36 41 09.79 —11.32 + 97
318 4.26 KO 0.027 8 20 22.409 —1.902 —412 —77 30 41.78 —11.48 + 42
1217 5.16 F5 0.061 8 20 34.759 +3.635 — 14 +27 11 22.52 —-11.91 —-378
1219 4.94 KO 0.021 8 21 43.134 +2.365 - 7 —33 04 54.41 —11.61 + 4
315 1.74 K0+B 0.000 8 22 41.259 +1.226 — 35 —59 32 13.68 —11.67 + 14
314 4.43 K5 0.020 8 23 24.888 +4.089 — 20 +43 09 36.88 —11.84 — 96
319 3.65 KO 0.033 8 25 49.614 +0.637 — 60 —66 09 55.54 —12.06 —155
316 3.95 A0 0.019 8 26 05.102 +2.997 — 44 — 356 04.60 —11.95 - 23
317 3.47 GO 0.000 8 30 57.879 +4.939 —182 +60 41 20.46 —12.37 —107
324 4.13 A5 0.012 8 37 56.604 +2.112 - 5 —43 01 09.04 —12.74 + 8
1223 4.18 A0 0.027 8 38 06.344 +3.173 — 44 + 540 25.09 —12.76 - 7
1224 4.54 KO 0.025 8 39 12.078 +3.133 — 12 + 3 18 39.88 —-12.85 — 18
325 5.15 K2 0.022 8 40 25.629 +2.843 — 55 —12 30 21.14 —-12.91 - 2
1227 3.68 B3 0.000 8 40 32.209 +1.719 — 24 —52 57 08.68 —12.90 + 20
1226 4.06 Fb5p 0.023 8 40 54.537 +1.993 + 0 —46 40 45.49 —12.94 + 3
1228 4.73 A0 0.000 8 43 46.591 +3.464 — 76 +21 26 14.68 —13.17 — 39
327 3.70 B2 0.000 8 43 56.061 +2.414 - 9 —33 13 02.56 —13.13 + 11
326 4.17 KO 0.015 8 45 10.022 +3.402 — 13 +18 07 21.22 —13.45 —228
328 4.20 G5 0.021 8 47 12.583 +3.619 — 19 +28 43 41.90 —13.40 — 42
1230 5.19 B9 0.000 8 49 47.342 +3.014 — 14 — 328 30.01 —13.55 — 23
332 4.19 K2 0.025 8 50 53.601 +2.549 — 98 —27 44 30.33 —13.51 + 87
336 3.98 B8 0.000 8 55 14.358 +1.356 — 28 —60 40 38.30 —13.84 + 38
334 3.30 KO 0.029 8 55 50.560 +3.168 — 66 + 5 54 45.86 —13.90 + 14
337 4.27 A3 0.018 8 58 57.075 +3.276 + 23 +11 49 27.74 —14.14 — 31
335* 3.14 A5 0.066 8 59 47.150 +4.081 —443 +48 00 27.97 —14.38 —226
1234 4.42 F8 0.023 9 00 24.485 +2.243 — 35 —41 17 13.72 —14.15 + 45
339, | 4.09 F5 0.070 9 01 11.337 +3.875 —393 +41 44 54.95 —14.49 —246
343 4.18 A5 0.044 9 02 34.749 +0.934 - 3 —66 25 48.58 —14.43 — 96
338 4.99 MO 0.000 9 03 18.055 +5.330 — 37 +67 35 44.83 —14.36 + 19
341 3.68 A0 0.010 904 12.143 +4.071 — 32 +47 07 20.60 —14.48 — 54
342 3.69 KO 0.014 9 04 26.909 +2.073 — 44 —47 07 54.81 —14.46 — 13
1237 4.71 Gb5 0.019 9 07 04.063 +3.799 — 24 +38 25 03.82 —14.62 — 14
1238 5.14 B8 0.000 9 08 12.402 +3.245 — 14 +10 38 00.77 —14.68 — 10
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hom s s 020001 07001
345 2.22 K5 0015 9'08"18°567 | +27211 | — 17 | —43°28'01%95 —14"66 + 13
348 1.80 A0 0.038 913 17.372 +0.635 — 311 —69 45 08.25 —14.86 +108
347 3.84 A0 0.019 9 14 48.382 +3.119 + 86 + 216 40.71 —15.37 —310
351 2.25 FO 0.011 9 17 19.050 +1.605 - 26 —59 18 40.13 —15.19 + 8
352 3.30 K5 0.021 9 21 34.249 +3.640 — 179 +34 21 22.22 —15.42 + 19
1243 4.93 MO 0.000 9 21 52.200 +2.659 - 8 —26 00 07.05 —15.47 - 8
353 2.63 B3 0.000 9 22 22.642 +1.861 — 10 —55 02 50.10 —15.48 + 9
1244 4.61 KO 0.000 9 25 08.866 +3.483 - 25 +26 08 43.07 —15.69 — 48
354* 1.98 K2 0.017 9 28 00.309 +2.948 - 9 — 841 45.03 —15.76 + 33
356 4.64 K2 0.000 9 29 35.813 +2.481 — 18 —35 59 20.02 —15.88 + 1
361 3.04 K5 0.015 9 31 28.840 +1.826 — 39 —57 04 19.58 —15.98 + 4
355 3.75 FO 0.034 932 11.441 +4.669 + 160 +63 01 26.94 —15.99 + 28
1246 5.12 G5 0.027 9 32 24.184 +3.228 — 064 +11 15 42.42 —-16.11 — 82
358 3.26 F8p 0.052 9 33 25.263 +3.980 —1025 +51 38 17.30 —16.61 —531
1247 5.16 KO 0.045 9 33 35.969 +2.765 — 14 —21 09 13.30 —16.08 + 15
360 4.62 G5 0.000 9 34 44.483 +3.658 + 5 +36 21 33.81 —16.17 — 22
357 4.57 GO 0.039 9 35 13.188 +5.207 — 122 +69 47 32.58 —16.10 + 77
1249 4.78 KO 0.000 9 38 53.872 +3.126 — 109 + 436 37.90 —16.41 — 51
1250 4.10 KO 0.020 940 17.397 +3.063 + 32 — 110 54.50 —16.50 — 64
364 4.96 B3 0.000 9 40 42.822 +2.878 - 19 —14 22 16.34 -16.47 - 20
365 3.76 F5+A3 0.028 9 41 36.218 +3.197 — 96 + 95111.84 —16.53 — 37
366 4.98 F5p 0.045 9 44 34.879 +2.679 — 36 —27 48 31.41 —16.61 + 35
1254 3.6-4.8 GO 0.019 9 45 28.819 +1.649 — 20 —62 32 50.23 —16.68 + 7
367 3.12 GOp 0.000 9 46 19.937 +3.395 — 34 423 44 05.02 —16.74 — 11
1255 5.20 GO 0.066 9 49 08.068 +3.844 + 215 +45 58 51.61 —16.96 - 92
368 3.89 FO 0.036 9 51 35.255 +4.219 — 379 +58 59 53.97 —-17.13 —151
371 4.10 KO 0.022 953 14.734 +3.401 — 160 +25 57 59.57 —17.11 — 56
373 5.16 MO 0.000 9 55 16.288 +2.833 — 33 —19 02 59.87 —17.18 — 37
375 3.70 B5 0.000 9 57 09.717 +2.113 - 12 —54 36 30.54 —-17.23 + 3
374 5.19 F5 0.038 9 58 12.121 +3.654 — 103 +41 00 53.34 —17.30 — 24
378 4.89 MO 0.016 10 00 39.728 +3.167 - 21 + 800 11.21 —17.41 — 23
1261 4.72 B8 0.000 10 05 32.321 +2.924 - 25 —13 06 22.19 —17.58 + 18
379 3.58 AOp 0.000 10 07 47.699 +3.264 - 1 +16 43 15.27 —17.69 - 0
380* 1.35 B8 0.039 10 08 49.432 +3.190 — 169 +11 55 31.31 —17.72 + 6
381 3.83 KO 0.014 10 11 00.160 +2.927 — 138 —12 23 46.86 —17.91 — 88
385 3.56 B8 0.000 10 13 56.283 +1.421 — 76 —70 04 48.91 —17.93 + 7
382 4.09 A2 0.028 10 15 05.646 +2.527 — 131 —42 09 51.72 —17.93 + 45
384 3.65 FoO 0.000 10 17 09.694 +3.327 + 13 +23 22 28.78 —18.07 - 7
1264 3.44 K5 0.000 10 17 22.071 +2.012 — 34 —61 22 29.86 —18.06 + 5
383 3.52 A2 0.021 10 17 36.376 +3.596 — 149 442 52 17.93 —18.11 — 38
1268 4.99 K5 0.017 10 22 41.553 +2.583 - 20 —41 41 34.92 —18.21 + 56
386 3.21 K5 0.031 10 22 49.959 +3.553 - 73 +41 27 23.35 —18.23 + 35
391 4.08 F5 0.079 10 24 33.663 +1.176 — 52 —74 04 29.81 —18.36 — 26
387 4.92 A0 0.040 10 24 44.093 +4.259 — 13 +65 31 23.06 —18.36 — 22
389 4.06 K5 0.013 10 26 30.124 +2.905 - 89 —16 52 47.85 —18.48 — &0
392 4.42 K5 0.017 10 27 32.515 +2.753 — B8 —31 06 40.65 —18.42 + 11
393 4.08 FO 0.000 10 28 11.537 +2.214 - 17 —58 46 58.93 —18.46 - 0
390 4.41 KO 0.021 10 28 22.365 +3.452 — 08 +36 39 48.34 —18.56 —101
394 4.84 F5 0.080 10 31 09.918 +3.801 — 209 +55 56 12.10 —18.59 — 30
397 3.58 Bb5p 0.000 10 32 19.669 +2.145 - 27 —61 43 45.26 —18.58 + 9
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070001 07001
396 385 | Bop | 0700 | 10"33"15°493 +37155 — 4 | + 9°15'45739 —18"63 -3
1273 5.14 KO 0.000 10 33 18.505 +2.543 — 18 —47 02 50.53 —18.62 + 3
401 4.10 MO 0.000 10 35 33.736 +0.663 —143 —78 39 06.77 —18.68 + 14
398 5.16 FO 0.023 10 35 42.229 +3.824 + 83 +57 02 19.00 —18.66 + 39
395* 4.84 G5 0.024 10 35 47.651 +4.946 — 82 +75 40 07.63 —18.71 - 3
1275 4.77 GO 0.015 10 39 11.806 +3.363 + 0 +31 55 54.61 —18.80 + 8
402 4.37 GO 0.015 10 39 38.804 +2.401 - 22 —55 38 51.73 —18.82 + 5
406 3.03 BO 0.000 10 43 15.666 +2.154 — 35 —64 26 20.86 —18.92 + 10
405 5.05 A2 0.013 10 43 52.606 +3.253 - 84 +23 08 37.32 —18.94 + 9
411 4.62 B3 0.000 10 45 51.057 +0.493 —199 —80 35 06.11 —18.99 + 8
410 3.32 KO 0.022 10 50 02.692 +2.965 + 65 —16 14 18.00 —18.92 +200
412 3.92 KO 0.017 10 53 47.103 +3.341 + 70 +34 10 07.92 —19.49 —279
414 4.70 KO 0.017 10 57 06.913 +2.807 + 65 —37 11 01.28 —19.42 —128
1282 5.14 GO 0.073 10 59 56.388 +3.342 —278 +40 23 04.97 —19.30 + 57
1283 4.20 KO 0.024 11 00 11.359 +2.928 —323 —18 20 39.10 —19.23 +130
415 4.56 A2 0.000 11 00 32.781 +2.766 + 25 —42 16 17.95 —19.37 + 3
1284 5.05 KO 0.000 11 00 59.977 +3.097 + 10 + 33418.01 —19.40 — 16
416* 2.37 A0 0.042 11 02 20.970 +3.584 + 99 +56 20 11.98 —19.38 + 34
417* 1.79 KO 0.031 11 04 14.772 +3.656 —167 +61 42 17.35 —19.52 — 66
418 4.66 FO 0.014 11 05 27.323 +3.093 —229 + 717 23.66 —19.52 — 47
419 5.06 F5 0.033 11 05 44.555 +2.899 —141 —27 20 22.57 —19.49 — 4
1289 4.02 F8p 0.000 11 08 57.314 +2.583 - 9 —59 01 16.37 —19.55 - 0
420 3.15 KO 0.000 11 10 08.303 +3.352 — 60 +44 27 08.06 —19.60 — 28
421 4.52 A2 0.045 11 12 04.634 +2.958 + 2 —22 52 20.57 —19.71 —100
422 2.58 A3 0.040 11 14 33.559 +3.184 +101 +20 28 37.20 —19.78 —-130
423 3.41 A0 0.019 11 14 41.121 +3.143 — 42 +15 22 58.68 —19.73 - 79
1292 4.58 A5 0.014 11 17 05.644 +3.052 - 72 — 341 53.56 —19.73 — 36
425 3.71 KO 0.013 11 18 56.184 +3.228 - 20 +33 02 52.08 —19.69 + 28
1293 4.78 A2 0.021 11 19 35.575 +3.254 — 48 +38 08 19.72 —19.80 — 68
426 3.82 KO 0.019 11 19 45.992 +3.005 - 84 —14 49 28.78 —19.53 +208
428 4.26 B5 0.000 11 21 23.844 +2.757 - 41 —54 32 15.80 —19.76 - 6
427 4.13 A0 0.000 11 21 34.481 +3.092 — 62 + 5 58 57.49 —-19.77 — 12
431 4.14 A5 0.022 11 25 18.453 +3.004 — 69 —17 43 50.83 —19.81 + 4
1297 5.18 KO 0.031 11 28 22.472 +3.085 + 12 + 248 33.53 —19.86 — 12
433 4.06 MO 0.024 11 31 54.033 +3.500 - 73 +69 17 02.66 —19.91 - 17
434 3.72 G5 0.019 11 33 25.304 +2.963 —162 —31 54 17.05 —19.95 -39
436 3.34 B9 0.000 11 36 10.595 +2.796 — 61 —63 04 00.79 —19.94 - 5
1299 4.81 B9 0.000 11 37 06.820 +3.048 — 41 — 950 57.59 —19.93 + 8
437 4.47 KO 0.015 11 37 23.059 +3.073 + 3 — 0521481 —19.90 + 43
439 4.88 B8 0.000 11 40 38.230 +2.993 — 34 —34 47 30.55 —19.97 + 0
1301 4.90 G5 0.022 11 45 11.696 +3.049 + 22 —18 23 52.98 —20.03 — 30
442 3.80 A5 0.000 11 46 00.741 +2.868 —173 —66 46 33.19 —19.97 + 37
1302 4.20 MO 0.013 11 46 17.769 +3.083 — 12 + 6 28 53.94 —20.19 —184
441 3.85 KO 0.014 11 46 29.789 +3.148 —136 +47 43 56.09 —19.98 + 30
443 4.22 GO 0.000 11 46 55.706 +2.933 - 37 —61 13 32.44 —20.02 — 15
1304 4.54 F8 0.028 11 48 25.391 +3.089 —106 420 10 17.95 —20.02 - 3
444 2.23 A2 0.076 11 49 29.565 +3.057 —342 +14 31 28.20 —20.14 —114
445 3.80 F8 0.098 11 51 08.295 +3.126 +495 + 143 00.33 —20.30 —271
446 4.71 KO 0.016 11 51 34.348 +3.019 — 67 —45 13 15.06 —20.04 — 10
447* 2.44 A0 0.020 11 54 16.466 +3.131 +107 +53 38 50.92 —20.02 + 12
1309 5.16 A0 0.036 11 56 26.999 +3.065 — 36 —17 11 53.41 —20.05 - 6
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MIEJSCA SREDNIE GWIAZD 2008.5

przemiana przemiana
FK5 magn. Sp ™ a2008.5 roczna s 02008.5 roczna s
VA, V As
020001 07001
1311 4.57 A3 0’017 | 12%01"8%523 | +3%074 | + 1 | + 634°00°81 —20"07 — 30
450 4.24 G5 0.037 12 05 38.507 +3.055 —148 + 8 41 08.66 —19.99 + 46
452 2.88 B3p 0.020 12 08 48.143 +3.134 — 36 —50 46 11.06 —20.04 - 8
453 3.21 KO 0.020 12 10 33.793 +3.096 — 51 —22 40 01.23 —20.01 + 13
454 5.12 A5 0.027 12 12 35.290 +2.745 + 29 +77 34 08.58 —19.99 + 22
455 3.08 B3 0.000 12 15 36.031 +3.220 — 53 —58 47 46.14 —20.00 - 9
456 3.44 A2 0.052 12 15 50.613 +2.946 +127 +56 59 07.53 —19.99 + 9
457 2.78 B8 0.000 12 16 14.659 +3.094 —112 —17 35 20.72 —-19.97 + 23
459 4.38 B5 0.000 12 18 51.590 +3.642 —173 —79 21 33.58 —19.96 + 17
460 4.00 A0 0.010 12 20 20.472 +3.072 — 42 — 042 50.37 —19.98 — 18
1317 5.10 KO 0.000 12 20 46.898 +3.049 —195 + 315 54.82 —20.03 — 65
1318 4.78 F5 0.011 12 22 55.901 +3.010 - 8 +25 47 56.47 —19.95 - 9
462 1.58 B1 0.000 12 27 04.582 +3.381 — 52 —63 08 45.88 —-19.91 - 12
464 4.16 B3 0.000 12 28 30.180 +3.271 — 32 —50 16 39.66 —19.90 — 15
465 3.11 A0 0.018 12 30 18.310 +3.113 —146 —16 33 45.64 —20.01 — 138
468 1.61 M3 0.000 12 31 38.493 +3.363 + 29 —57 09 38.50 —20.11 — 262
469 4.04 B5 0.000 12 32 59.012 +3.659 —126 —72 10 47.29 —19.84 - 2
472 3.88 B5p 0.010 12 33 50.485 +2.531 —113 +69 44 29.19 —19.81 + 12
470 4.32 GO 0.108 12 34 08.677 +2.838 —626 +41 18 40.88 —19.53 + 292
471 2.84 GbH 0.027 12 34 50.117 +3.163 + 2 —23 26 37.19 —19.87 — 54
1323 4.78 A0 0.000 12 35 16.443 +2.985 — 47 +22 34 56.99 —19.78 + 21
47354 5.18 KO 0.000 12 35 33.307 +3.006 - 4 +18 19 49.18 —19.78 + 23
474 2.94 B3 0.000 12 37 41.872 +3.642 — 90 —69 10 56.16 —19.78 — 13
475 4.78 KO 0.014 12 39 41.142 +3.103 — 51 — 802 32.28 —19.77 - 25
1326 4.95 A0 0.000 12 42 18.874 +3.037 + 57 +10 11 19.87 —19.79 - 90
1327 4.8-6.0 N3 0.000 12 45 31.712 +2.808 — 1 +45 23 38.07 —19.63 + 15
481 1.50 B1 0.000 12 48 13.362 +3.547 — 63 —59 44 06.22 —-19.61 — 14
1331 5.01 A0 0.012 12 51 08.983 +3.273 — 23 —34 02 44.01 —19.57 — 20
1332 5.07 GO 0.010 12 52 06.721 +2.917 - 9 +27 29 40.40 —19.53 - 8
482 4.34 A5 0.047 12 53 54.592 +3.344 + 55 —40 13 30.05 —19.51 - 22
483* 1.77 AOp 0.000 12 54 24.062 +2.624 +133 +55 54 49.80 —19.49 - 6
1335 4.91 M3 0.014 12 54 47.738 +3.127 — 17 — 935 05.97 —19.49 — 15
484 3.66 MO 0.017 12 56 01.923 +3.025 —313 + 321 04.96 —19.50 — 54
48544 2.90 AOp 0.023 12 56 25.455 +2.798 —199 +38 16 21.43 —19.38 + 56
488 2.95 KO 0.036 13 02 35.992 +2.987 —185 +10 54 48.96 —19.28 + 20
487 3.63 K2 0.023 13 02 52.005 +4.217 +541 —71 35 40.11 —-19.31 - 21
1337 5.11 B9 0.000 13 06 08.244 +2.799 — 25 +35 45 12.87 —19.19 + 21
489 4.40 B3 0.000 13 07 24.654 +3.533 — 27 —49 57 05.69 —-19.19 - 12
490 4.45 A0 0.022 13 10 23.452 +3.112 - 21 — 53503.14 —19.14 — 33
492 4.32 GO 0.120 13 12 16.163 +2.796 —604 +27 50 06.88 —18.17 + 881
493 4.94 B8 0.000 13 15 50.026 +4.139 — 73 —67 56 21.73 —18.96 - 9
494 4.66 FO 0.014 13 17 55.353 +2.683 —110 +40 31 40.97 —18.87 + 21
1344 5.01 MO 0.011 13 18 02.062 +3.032 — 4 + 525 30.93 —18.88 + 13
1345 4.80 GbH 0.115 13 18 51.079 +3.150 —751 —18 21 30.06 —19.93 —1066
495 3.33 GbH 0.021 13 19 23.118 +3.274 + 47 —23 12 58.34 —18.90 — 45
496 2.91 A2 0.046 13 21 04.647 +3.393 —283 —36 45 24.92 —18.89 )
1347 4.62 B5 0.000 13 23 11.247 +3.927 — 53 —61 01 57.49 —18.75 — 14
4975, 2.27 A2p 0.037 13 24 15.998 +2.406 +141 +54 52 52.19 —18.72 — 20
498* 0.98 B2 0.021 13 25 38.519 +3.169 — 28 —11 12 19.62 —18.69 - 28
1349 5.16 GO 0.041 13 28 50.761 +2.935 —162 +13 44 00.82 —19.13 — 577
1351 4.93 A2p 0.016 13 34 33.806 +3.044 + 30 + 3 36 55.79 —18.38 - 24
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MIEJSCA SREDNIE GWIAZD 2008.5

przemiana przemiana
FK5 magn. Sp s Q2008.5 roczna P 02008.5 roczna s
VA, V As
h 020001 07001
501 3.44 | A2 07035 | 13"3507°611 | +30062 | — 190 | — 0°38'20799 —18"30 + 42
502 4.96 FO 0.019 | 133510.540 | +2.674 | + 72 | +3708 20.67 —~18.35 -9
504 2.56 B1 0.000 | 134025850 | +3.838 | — 32 | —53 30 33.48 —18.17 — 17
1355 5.16 MO 0.011 | 1342 03.608 | +3.157 | — 64 | — 844 44.41 —18.05 + 40
506 4.36 F5 0.045 | 1346 10.370 | +3.427 | — 367 | —33 05 11.29 —18.08 — 146
507 4.51 F5 0.056 | 1347 39.980 | +2.852 | — 336 | +17 24 52.80 —17.83 + 41
509* 1.86 B3 0.029 | 134752488 | +2.359 | — 125 | +49 16 15.96 —17.87 - 1
508 3.32 B2p 0.000 | 135007913 | +3.639 | — 21 | —42 30 56.86 —17.79 - 20
510 5.11 KO0 0.038 | 135020.086 | +3.271 | — 70 | —18 10 34.51 —17.80 - 38
511 4.77 | MO 0.014 | 135140819 | +1.753 | + 1 | +64 40 53.15 —17.71 - 2
513 2.80 GO0 0.102 | 135505361 | +2.857 | — 44 | +182119.27 —17.93 — 358
512 3.06 B2p 0.000 | 1356 04.438 | +3.773 | — 56 | —47 19 47.55 —17.57 — 42
514 4.68 KO 0.025 | 1358 16.258 | +4.404 | — 67 | —63 43 40.53 —17.46 - 30
515 5.17 | B8 0.000 | 1358 59.878 | +3.381 | — 36 | —25 00 48.33 —17.43 - 29
516 434 | A2 0.015 | 1402 04.792 | +3.059 | + 12 | + 130 13.22 —17.29 - 21
518 0.86 Bl 0.016 | 14 04 25.813 | +4.287 | — 43 | —60 24 48.94 —17.18 — 19
521 3.64 | AOp 0.011 | 140437.178 | +1.628 | — 84 | +64 20 07.37 —17.13 + 18
519 3.48 KO0 0.039 | 140651.464 | +3.432 | + 33 | —264322.72 ~17.19 — 139
520 2.26 KO0 0.059 | 1407 11.127 | +3.551 | — 429 | —36 24 41.34 —17.55 — 519
524* | 4.82 KO 0.000 | 14 08 49.591 | —0.149 | — 98 | +77 30 27.12 —16.92 + 34
522 4.82 F5 0.041 | 141047.195 | +2.736 | — 16 | +25 03 05.93 —~16.93 — 61
523 4.31 KO0 0.017 | 141321.026 | +3209 | + 6 | —1018 46.67 —16.60 + 140
526* | —0.04 | KO 0.090 | 14 16 02.955 | +2.739 | — 770 | +19 08 18.42 —18.61 —1999
525 4.16 F5 0039 | 141627724 | +3.154 | — 3 | — 602 26.85 —17.03 — 432
528 487 | A5 0.044 | 14 16 27.967 | +2.123 | — 160 | +51 19 41.85 —16.50 + 92
527 4.26 A0 0.043 | 14 16 42.389 | +2.279 | — 179 | +46 02 58.33 —16.42 + 161
1370 4.83 KO0 0.000 | 14 1821.362 | +2535 | + 3 | +352814.10 —16.48 + 16
1371 4.60 A2 0.010 | 1419 34.266 | +3.256 | — 11 | —13 24 35.57 —16.41 + 30
529 4.41 B5 0.000 | 142055493 | +4.235 | — 16 | —56 25 30.96 —~16.38 -9
1373 417 | A0 0.000 | 1421 04.626 | +3.671 | — 53 | —37 55 26.56 —16.38 - 12
1375 5.08 A3 0.023 | 142436761 | +2.990 | — 52 | + 546 54.73 —16.18 + 5
531 4.06 F8 0.067 | 14 2529.153 | +2.042 | — 254 | +51 48 42.15 —16.54 — 397
1377 4.65 B3 0.000 | 1426 41.187 | +3.879 | — 12 | —45 15 34.05 —16.09 - 13
1379 437 | K2 0.017 | 1427 30.988 | —0.059 | + 23 | +75 39 29.49 —16.01 + 23
533 4.99 KO0 0.043 | 14 28 38.472 | +3.098 | — 93 | — 215 56.56 —15.97 - 2
532 5.00 B8 0.000 | 14 28 40.427 | +3.531 | — 18 | —29 31 45.93 —15.99 - 23
534 3.78 KO0 0.025 | 1432 11.769 | +2.586 | — 77 | +30 20 03.89 —15.66 + 119
535 3.00 FO 0.016 | 143225202 | +2.415 | — 97 | +38 16 16.91 —15.62 + 153
1380 4.48 FO 0.063 | 14 3503.025 | +2.612 | + 145 | +29 42 30.66 —15.50 + 133
537 2.65 B3p+A2p | 0.000 | 14 36 03.008 | +3.835 | — 31 | —421141.18 —15.61 - 35
538cq | {922 o 0.752 | 14 40 10.868 | +4.119 | —4990 [ —60 52 12.07 | —14.65 | + 697
541 2.89 B2 0.000 | 14 4229.920 | +4.020 | — 21 | —472527.11 —15.23 — 18
539 3.42 FO 0.049 | 144312171 | +4.918 | — 302 | —65 00 41.61 —15.40 — 232
545 3.95 F5 0.039 | 14 4330567 | +3.170 | + 73 | — 54141.17 —15.47 — 316
1383 4.93v | MO 0.000 | 14 43 47.787 | +2.638 | — 10 | +26 29 31.19 —~15.16 - 17
544 4.13 KO0 0.000 | 14 44 10.781 | +3.689 | — 52 | —35 12 35.52 —15.30 — 180
547 3.76 A0 0.030 | 14 46 40.761 | +3.039 | — 76 | + 151 26.57 —15.00 — 26
546 5.20 KO0 0.015 | 14 47 37.266 | +4.233 | — 17 | —52 25 08.51 —15.00 — 82
542 3.81 K5 0.020 | 14 48 57.144 | +7.726 | — 41 | —79 04 47.68 —14.85 — 16
550* 2.08 K5 0.031 | 145041.325 | —0.116 | — 76 | +74 07 14.63 —14.72 + 12
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MIEJSCA SREDNIE GWIAZD 2008.5

przemiana przemiana
FK5 magn. Sp ™ a2008.5 roczna, s 02008.5 roczna s
VA, V As
L 020001 07001
548 2.90 A3 0049 | 14517217009 | +37330 | — 73 | —16°04'36'03 —14"76 — 67
554 4.86v M3 0.011 14 57 43.241 +0.971 —129 +65 53 55.37 —14.28 + 32
552 2.81 B2p 0.000 14 59 05.529 +3.955 — 32 —43 10 03.82 —14.27 — 39
553 3.35 B3 0.000 14 59 43.059 +3.927 — 17 —42 08 16.34 —14.21 — 24
1394 4.8-5.9 A0 0.021 15 01 25.667 +3.214 — 43 — 83308.15 —14.09 )
555 3.63 G5 0.022 15 02 15.973 +2.261 — 36 +40 21 26.51 —14.06 — 28
556 3.41 M3 0.056 15 04 34.177 +3.525 — 54 —25 18 53.66 —13.93 — 43
557 4.67 KO 0.016 15 04 48.611 +2.572 —130 +26 54 53.37 —13.88 - 6
1396 5.03 FO 0.061 15 07 40.483 +2.637 +136 +24 50 11.09 —13.85 — 165
1398 4.14 B9 0.000 15 12 31.771 +4.201 — 96 —48 46 10.57 —13.43 — 49
559 4.66 AOp 0.023 15 12 42.451 +3.432 — 25 —19 49 24.33 —13.40 — 39
558 3.50 KO 0.036 15 12 54.014 +4.344 —122 —52 07 51.67 —13.43 - 73
1399 4.95 FO 0.000 15 15 08.706 +3.692 - 4 —31 33 01.39 —13.20 + 1
563 3.54 KO 0.028 15 15 50.743 +2.420 + 69 +33 17 00.40 —-13.27 — 112
564 2.74 B8 0.000 15 17 27.929 +3.237 — 65 — 924 49.78 —13.07 — 19
561 4.16 A3 0.046 15 18 11.129 +4.743 —129 —58 49 56.37 —13.14 — 137
560 3.06 A0 0.000 15 19 42.830 +5.686 —132 —68 42 36.54 —12.93 - 31
569* 3.05 A2 0.000 15 20 43.255 —0.051 — 40 +71 48 13.57 —12.81 + 20
1402 3.43 B2 0.000 15 21 55.975 +3.960 — 13 —40 40 40.18 —12.78 — 26
566 3.59 K5 0.000 15 22 20.886 +3.826 — 74 —36 17 30.07 —12.81 — &4
1403 4.69 B3 0.000 15 23 42.083 +3.852 — 15 —36 53 18.47 —12.66 - 23
568, 4.47 FO 0.030 15 24 48.713 +2.268 —122 437 20 51.69 —12.47 + 87
571 3.47 KO 0.032 15 25 07.176 +1.343 — 12 +58 56 11.36 —12.52 + 17
572 3.72 Fop 0.031 15 28 10.781 +2.476 —137 +29 04 36.44 —12.24 + 86
573 5.15 K5 0.020 15 31 14.097 +2.157 + 10 +40 48 15.90 —-12.12 - 7
576 4.17 B5 0.020 15 33 16.366 +2.421 — 15 +31 19 50.75 —11.98 — 11
1409 4.83 KO 0.024 15 34 38.646 +3.288 +209 —10 05 35.47 —-12.11 — 234
578* 2.23 A0 0.043 15 35 02.886 4-2.542 + 91 +26 41 11.37 —11.94 — 89
577 4.02 KO 0.033 15 36 00.181 +3.366 + 45 —14 49 02.60 —11.77 + 9
574 4.11 KO 0.030 15 37 30.426 +5.558 + 39 —66 20 41.37 —11.73 — b5
579 3.78 K2 0.037 15 37 32.531 +3.656 - 7 —28 09 45.49 —11.67 + 3
1413 4.96 K5 0.032 15 42 26.265 +3.467 — 26 —19 42 21.13 —11.42 — 103
590* 4.32 A2 0.011 15 43 46.222 —2.025 + 62 +77 46 04.78 —11.23 — 1
582 2.75 KO 0.046 15 44 41.243 +2.960 + 92 + 623 57.74 —11.11 + 47
583 3.74 A2 0.034 15 46 34.826 +2.772 + 46 +15 23 44.39 —11.06 — 45
587 5.13 A2 0.013 15 46 47.877 +0.929 + 57 +62 34 24.38 —11.06 — b5
584 4.28 K5 0.019 15 49 07.366 +2.704 — 36 +18 06 56.65 —10.92 — 88
585 3.63 A0 0.000 15 50 03.890 +3.137 — 57 — 327 20.65 —10.79 - 24
588 3.75 A2 0.035 15 51 14.431 +2.996 + 86 + 4 27 09.48 —10.61 + 63
586 4.11 B9 0.000 15 51 30.067 +3.828 - 5 —33 39 08.86 —10.69 — 30
1414 4.77 KO 0.036 15 51 33.173 +2.263 ) +35 37 52.97 —11.00 — 347
1416 4.61 GO 0.056 15 52 58.191 +2.076 +397 +42 25 41.26 — 9.92 + 633
1415 5.06 B3 0.000 15 53 49.747 +3.493 - 8 —20 11 30.98 —10.51 - 24
589 3.04 FO 0.078 15 55 53.896 +5.339 —284 —63 27 21.80 —10.73 — 398
591 3.86 F5 0.069 15 56 50.777 +2.776 +216 +15 38 03.66 —11.54 —1281
593 4.22 KO 0.021 15 57 56.392 +2.487 — 57 +26 51 13.20 —10.24 — 62
595 4.96 A5 0.019 15 57 59.587 +1.430 —173 +54 43 33.64 —10.06 + 110
1417 4.68 B3p 0.000 15 58 40.000 +3.368 - 8 —14 18 12.05 —-10.14 — 15
592 3.00 B2 0.000 15 59 22.064 +3.641 - 8 —26 08 16.72 —10.09 — 26
1418 5.07 GbH 0.014 16 00 05.151 +4.105 — 36 —41 46 05.54 —10.03 — 18
594 2.54 B0 0.000 16 00 50.246 +3.558 - 8 —22 38 43.03 — 9.98 - 22
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MIEJSCA SREDNIE GWIAZD 2008.5

przemiana przemiana
FK5 magn. Sp s 2008.5 roczna Pa 02008.5 roczna s
VA, VAs

h 050001 07001
598 4.11 F8 0046 | 16027027961 +17133 —410 | +58°32'33%90 9’53 +335
597, 2.90 Bl 0.000 | 16 05 55.962 +3.498 — 4 | —194941.16 —9.59 - 19
596 4.84 A3p 0.012 | 16 07 05.645 +4.261 + 2 | —45114417 —9.45 + 28
599 4.33 B3 0.000 | 16 07 09.155 +3.955 — 14 | —3649 29.26 —9.50 — 29
601 4.26 BIp 0.012 | 16 09 02.273 +1.894 — 24 | 444 54 46.65 —9.29 + 38
1423 4.94 KO 0.027 | 16 09 16.967 +2.196 — 44 | 436 28 10.81 —8.98 +333
600 5.09 KO 0.016 | 16 14 09.195 +4.761 — 3| —543906.14 —8.95 — 24
603 3.03 MO 0.029 | 16 14 47.515 +3.150 — 29 | — 34256.40 —9.02 —143
602 4.03 GO 0.022 | 16 16 13.052 +5.507 + 3 | —-634223.20 —8.78 - 11
612 5.04 FO 0.038 | 16 17 15.967 —1.684 —231 | +754407.33 —8.43 +252
605 3.34 KO 0.036 | 16 18 46.320 +3.180 + 57 | — 4424562 —8.53 + 41
608 3.91 B5 0.027 | 16 19 59.799 +1.807 — 11 | +46 17 36.46 —8.43 + 40
604 4.14 KO0 0.037 | 16 20 28.787 +4.513 —161 | =50 10 32.32 —8.49 — 53
1424 4.78 M3 0.013 | 16 21 38.506 +9.159 — 47 | —784256.31 —8.38 — 35
607 3.100 | B1 0.000 | 16 21 42.395 +3.657 — 8 | —253645.37 —8.36 - 21
609 3.79 FO 0.015 | 16 22 17.737 +2.650 — 33 | +19 08 00.99 —8.24 + 43
1427 4.80 FO 0.035 | 16 22 30.220 +3.043 —104 | + 100 34.49 —8.22 + 50
613 4.53 AOp 0.033 | 16 25 48.526 +2.772 + 30 | +140051.05 —8.07 — 59
619 4.98 B8p 0.031 | 16 27 58.207 —0.092 — 46 | +68 44 59.03 —7.80 + 36
610 4.93 GO 0.083 | 16 29 23.507 +6.520 +384 | —70 06 08.99 —7.61 +109
61605 | {'23° MOV | 0.019 | 1620955786 | +3.688 | — 7 | —262700.75 —7.70 — 20
618* 2.77 0 0.017 | 16 30 35.147 +2.582 — 70 | 42128 17.52 —7.64 - 15
1431 4.33 B3 0.000 | 16 31 56.363 +3.933 — 7| —-344319.81 —7.53 - 17
621 4.25 A0 0.000 | 16 34 22.656 +1.937 — 10 | +422511.42 —7.27 + 45
611 3.90 KO 0.048 | 16 34 46.698 +9.383 —452 | —78 54 52.66 —7.36 — 76
620 2.91 B0 0.014 | 16 36 24.785 +3.745 — 6 | —281358.86 —7.17 — 22
622 2.70 B0 0.000 | 16 37 37.672 +3.310 + 9 | —103501.42 —7.02 + 26
1434 5.14 MO 0.017 | 16 38 58.728 +1.633 — 48 | +48 54 43.40 —6.91 + 31
624 5.04 KO 0.038 | 16 42 03.942 +3.477 — 14 | —174528385 —6.69 -1
626 3.61 KO 0.053 | 16 43 11.280 +2.060 + 32 | +385423.46 —6.67 — 82
627 4.88 FO 0.042 | 16 45 27.531 +1.145 + 22 | 456 46 00.85 —6.34 + 66
625 1.88 K2 0.024 | 16 49 34.264 +6.403 + 26 | —69 02 31.96 —6.10 — 34
1438 4.73 F5 0.013 | 16 50 18.293 +3.325 + 65 | —10 47 50.88 —6.09 - 93
1435 3.68 K5 0.017 | 16 50 31.392 +5.207 + 49 | —59 03 20.49 —6.01 — 28
628 2.36 KO 0.049 | 16 50 42.932 +3.896 —493 | —341828.81 —6.22 —9256
1440 5.20 KO 0.010 | 16 52 06.427 +2.490 + 8 | +243833.31 —5.85 + 6
1439 3.09v | B3p 0.000 | 16 52 26.869 +4.075 — 9 | —380340.64 —5.85 — 25
1442 4.29 B8 0.024 | 16 54 24.639 +2.842 — 34 | 41009 06.62 —5.69 — 36
633 3.42 KO 0.026 | 16 58 04.267 +2.843 —197 | + 92144.38 —5.36 - 11
631 3.06 K5 0.036 | 16 59 19.569 +4.985 — 23 | =56 00 09.65 —5.28 — 36
632 4.15 K2 0.000 | 17 00 15.853 +4.800 + 4 | —531021.82 —5.15 + 17
634 3.92 A0 0.022 | 1700 36.913 +2.298 — 36 | 43054 51.57 —5.11 + 28
1445 5.00 KO 0.014 | 1701 30.525 +3.168 — 27 | = 41405.24 —5.13 - 75
635 4.91 A3 0.018 | 17 05 46.367 +2.785 + 35 | +1243 46.87 —4.71 — 10
639 3.22 B5 0.017 | 17 08 48.766 +0.186 — 32 | +654215.23 —4.42 + 22
638 3.44 F2 0.063 | 17 12 45.819 +4.308 + 23 | —43 145851 —4.39 —9287
643 3.36 K5 0.020 | 17 15 20.622 +2.092 — 22 | +364759.95 —3.88 + 4
641 3.16 A2 0.034 | 17 15 22.880 +2.467 — 15 | 42449 46.75 —4.03 —157
1454 5.17 MO 0.000 | 17 20 41.367 +2.647 + 6 | +180255.86 —3.48 — 55
644 3.37 B3 0.000 | 17 22 31.948 +3.690 — 3| —250026.34 —3.28 - 20
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MIEJSCA SREDNIE GWIAZD 2008.5

przemiana przemiana
FK5 magn. Sp s (20085 roczna U 02008.5 roczna s
VA, VAs

050001 07001
645 2.80 K2 07026 | 17'26"00%489 | +5000 | — 10 | —55°32'13%26 —2799 — 25
1457 4.28 Fo 0.043 17 26 53.405 +3.669 - 0 —24 10 56.84 -3.00 —116
1459 4.44 KO 0.000 17 26 56.212 +2.980 + 3 + 4 08 00.63 —2.87 + 7
647 4.61 Fo 0.027 17 27 04.967 +3.187 - 62 — 505 36.67 —-2.91 — 43
646 4.37 F5 0.015 17 27 53.896 +3.837 + 16 —29 52 26.66 —2.94 —139
653* 2.79 GO 0.000 17 30 37.505 +1.359 - 17 +52 17 43.40 —2.55 + 15
1460 4.48 KO 0.012 17 31 04.947 +2.427 + 15 +26 06 16.98 —2.50 + 18
649 2.80 B3 0.000 17 31 20.563 +4.085 - 1 —37 18 06.75 —2.53 - 31
648 3.79 B8 0.000 17 31 52.036 +5.429 — 80 —60 41 23.65 —2.55 — 96
655 4.98 A5 0.026 17 32 20.627 +1.185 + 172 +55 10 43.32 —2.36 + 57
657 4.95 A5 0.026 17 32 26.097 +1.186 + 173 +55 10 02.58 —-2.35 + 57
651 2.97 B3p 0.000 17 32 29.998 +4.646 - 32 —49 52 55.52 —2.47 — 70
652 1.71 B2 0.000 17 34 11.207 +4.079 - 1 —37 06 33.33 —2.28 - 29
656 2.14 A5 0.056 17 35 19.769 +2.788 + 82 +12 33 15.77 —2.38 —226
664 4.87 F5 0.039 17 36 54.155 —0.344 + 2 +68 45 14.34 —1.69 +323
654 2.04 FoO 0.020 17 37 55.841 +4.317 + 14 —43 00 08.83 —1.93 - 2
658 3.64 A5 0.026 17 38 04.429 +3.439 - 29 —1524 11.73 -1.97 — 58
663 3.79 B3 0.000 17 39 42.310 +1.696 ) +46 00 07.79 —1.77 + 5
670, 4.90 F5 0.046 17 41 47.375 —1.054 + 56 +72 08 40.15 —1.86 —267
660 2.51 B2 0.000 17 43 04.591 +4.155 - 5 -39 02 01.10 —1.51 — 27
665 2.94 KO 0.023 17 43 53.568 +2.966 - 27 + 4 33 51.50 —1.25 +159
1463 4.89 F5 0.054 17 43 56.388 +3.598 — 68 —21 41 11.99 —1.45 — 43
661 3.58 KO 0.017 17 46 34.096 +5.898 - 22 —64 43 36.52 —1.23 — 54
667 3.48 G5 0.108 17 46 47.499 +2.351 — 233 +27 42 58.03 -1.91 —752
1464 4.4-5.0 F5-GO 0.028 17 48 05.763 +3.780 - 1 —27 50 00.05 —-1.05 — 10
666 3.14 F5p 0.013 17 48 10.783 +4.200 -0 —40 07 46.43 —1.04 - 8
668 3.74 A0 0.032 17 48 19.153 +3.011 — 15 + 242 16.72 —1.09 — 74
675 5.04 F5 0.031 17 49 04.243 —2.677 + 106 +76 57 40.40 —-0.71 +248
669 3.25 K2 0.032 17 50 26.234 +4.087 + 41 —37 02 42.89 -0.80 + 33
671 3.90 KO 0.031 17 53 40.563 +1.040 + 114 +56 52 17.48 —0.47 + 80
672 3.99 KO 0.000 17 56 32.690 +2.060 + 4 +37 14 59.28 -0.30 + 6
676* 2.23 K5 0.017 17 56 48.227 +1.395 - 8 +51 29 17.60 -0.30 - 19
674 3.82 KO 0.018 17 58 05.728 +2.333 + 64 +29 14 50.78 -0.18 - 17
673 3.50 KO 0.015 17 59 29.689 +3.305 - 4 — 946 26.63 —0.16 —116
1469 4.71 KO 0.000 18 00 26.132 +2.672 5 +16 45 03.38 +0.03 — 10
677 3.95 Bbp 0.000 18 01 04.276 +3.007 + 1 + 255 54.17 +0.09 - 8
679 3.07 KO 0.018 18 06 21.261 +3.855 — 41 —30 25 23.74 +0.37 —185
1471 3.90 Blp 0.000 18 07 17.566 +4.671 - 10 —50 05 24.52 +0.62 — 14
680 3.73 A3 0.037 18 07 45.178 +2.846 — 41 + 933 56.16 +0.76 + 80
681 3.83 A0 0.000 18 07 52.463 +2.342 + 1 +28 45 50.82 +0.70 + 10
1473 4.60 KO 0.016 18 11 51.617 +4.453 — 16 —45 57 07.56 +1.00 — 37
685 5.03 F5 0.047 18 13 56.737 +0.345 + 538 +64 24 00.83 +1.25 + 36
682 4.01 B8p 0.000 18 14 16.315 +3.589 + 1 —21 03 21.37 +1.25 + 1
683 3.16 M3 0.038 18 18 12.147 +4.059 — 106 —36 45 30.27 +1.42 —167
1477 4.34 KO 0.000 18 20 09.598 +2.104 — 13 +36 04 07.67 +1.80 + 43
695* 3.57 F8 0.120 18 20 54.145 —1.087 +1196 +72 44 10.94 +1.48 —348
1476 4.92 G5 0.016 18 21 17.537 +2.997 + 0 + 322 53.45 +1.87 + 11
687 2.84 KO 0.039 18 21 32.299 +3.840 + 27 —29 49 25.78 +1.85 — 28
688 3.42 KO 0.054 18 21 45.001 +3.106 — 365 — 25345.71 +1.20 —701
686 4.25 K2 0.010 18 24 00.545 +5.522 + 2 —61 29 20.54 +2.10 + 3

57



MIEJSCA SREDNIE GWIAZD 2008.5

przemiana przemiana
FK5 magn. Sp ™ (2008.5 roczna Lo 02008.5 roczna s
VA, VAs

020001 07001
690 3.92 KO 0016 | 1824035635 | 127558 | +141 | +21°46'26"74 +1'86 —242
689 1.95 A0 0.015 18 24 44.166 +3.981 - 31 —34 22 47.64 +2.03 —124
691 3.76 B3 0.000 18 27 36.210 +4.445 — 15 —45 57 46.64 +2.35 — 54
692 2.94 KO 0.046 18 28 29.713 +3.702 — 32 —25 24 58.79 +2.30 —185
696 4.73 A3 0.017 18 29 40.923 +3.419 + 2 —14 33 35.11 +2.59 - 2
697 4.69 G5 0.000 18 34 06.566 +4.281 + 28 —42 18 20.24 +2.95 - 22
1482 4.06 KO 0.013 18 35 40.190 +3.265 — 10 — 814 15.04 +2.79 —312
699* 0.03 A0 0.123 18 37 13.608 +2.032 +172 +38 47 31.05 +3.53 +286
1486 4.70v FoO 0.020 18 42 44.353 +3.285 + 6 — 902 37.77 +3.72 + 2
702 5.09 G5 0.013 18 43 59.030 +3.267 + 15 — 815 58.42 +3.83 + 8
698 4.10 KO 0.027 18 44 01.409 +6.976 - 9 —71 25 10.39 +3.67 —156
703 4.26 F5 0.049 18 46 01.685 +2.584 - 5 +20 33 17.73 +3.66 —335
1487 3.30 B8 0.000 18 46 11.228 +3.746 + 40 —26 58 52.91 +4.01 + 0
1488 4.92 KO 0.023 18 46 25.042 +2.419 + 13 426 40 17.97 +4.06 + 24
1491 4.37 A3 0.045 18 47 23.795 +2.650 + 51 418 11 29.22 +4.23 +116
1489 4.47 GO 0.016 18 47 37.538 +3.183 - 3 — 444 17.52 +4.12 — 16
705 3.4-4.3 B8p+B2p | 0.000 18 50 23.639 +2.216 + 3 +33 22 22.67 +4.37 - 3
707 4.85 KO 0.000 18 51 19.588 +0.883 +104 +59 23 56.15 +4.48 + 27
704 4.42 B2 0.000 18 53 00.100 +5.539 - 8 —62 10 36.72 +4.58 — 14
714* 4.82 KO 0.010 18 54 17.455 —0.754 +102 +71 18 30.31 +4.75 + 44
711 4.0-4.5 M3 0.000 18 55 35.637 +1.827 + 21 +43 57 27.52 +4.90 + 83
706* 2.02 B3 0.000 18 55 47.517 +3.717 + 10 —26 17 07.82 +4.78 — 54
709, 4.50 A5 0.026 18 56 38.545 +2.983 + 32 + 412 54.70 +4.93 + 31
710 3.61 KO 0.000 18 58 14.198 +3.576 + 24 —21 05 41.42 +5.03 — 12
708 5.03 B9 0.000 18 59 08.438 +4.786 + 11 —52 55 36.00 +5.10 — 11
713 3.30 AO0p 0.011 18 59 15.708 +2.246 - 2 +32 42 05.89 +5.13 + 2
712 4.21 KO 0.025 19 00 00.515 +2.724 — 35 +15 04 49.14 +5.11 - 73
716 3.02 A0 0.036 19 05 48.056 +2.758 - 3 +13 52 35.72 +5.58 — 96
717 3.55 B9 0.025 19 06 41.997 +3.183 - 11 — 45209.18 +5.66 — 90
1496 3.42 KO 0.038 19 07 28.218 +3.741 — 40 —27 39 26.46 +5.56 —251
719 5.13 B5 0.000 19 07 36.337 +2.142 + 1 436 06 50.00 +5.82 — 4
718 4.12 A2 0.029 19 10 02.969 +4.074 + 71 —37 53 25.99 +5.93 — 98
720 3.02 F2 0.016 19 10 16.135 +3.564 - 0 —21 00 34.12 +6.01 — 35
723 3.24 KO 0.028 19 12 33.287 —0.001 +165 467 40 35.40 +6.33 + 93
729* 4.45 KO 0.013 19 15 22.898 —1.192 —327 +73 22 15.65 +6.58 +107
724 4.46 KO 0.010 19 16 39.805 +2.084 -1 +38 08 57.32 +6.58 + 4
726 3.98 KO 0.023 19 17 17.927 +1.385 + 66 +53 23 03.91 +6.76 +125
722 5.03 KO 0.000 19 18 07.885 +3.506 - 8 —18 56 14.05 +6.69 — 14
725 5.14 A5 0.000 19 18 12.944 +2.817 + 2 +11 36 40.48 +6.72 + 13
727 4.58 B8p+F2p 0.000 19 22 12.805 +3.433 + 1 —15 56 18.50 +7.03 - 6
1502 4.31 B8 0.000 19 23 14.861 +4.301 + 9 —44 26 32.14 +7.10 — 20
728 4.11 B8 0.000 19 24 28.416 +4.146 + 27 —40 35 57.45 +7.10 —-123
730 3.44 FO 0.062 19 25 55.611 +3.024 +171 + 307 56.11 +7.42 + 82
1508 4.63 MO 0.012 19 29 03.563 +2.498 — 92 +24 40 57.19 +7.49 —106
733* 3.79 A2 0.000 19 29 55.196 +1.511 + 22 451 44 53.43 +7.79 +130
732, 3.24 KO+AO0 0.010 19 31 03.877 +2.421 + 2 +27 58 40.62 +7.75 - 2
1510 4.85 B3 0.000 19 32 05.279 +2.231 + 1 +34 28 17.23 +7.84 - 3
1511 4.65 KO 0.038 19 34 30.275 +2.931 +145 + 723 50.97 +7.88 —157
735 5.02 KO 0.000 19 35 50.684 +4.434 - 9 —48 04 48.59 +8.10 — 38
738 4.64 F5 0.066 19 36 40.165 +1.608 — 19 +50 14 27.66 +8.46 +257
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przemiana przemiana
FK5 magn. Sp ™ (20085 roczna, Lo 02008.5 roczna s
VA, VAs
020001 07001
736 4.66 | B9 0’00 | 19"37"13%416 | +3%645 | + 51 | —24°51'51"18 | + 823 | — 21
737 5.04 BO 0.000 19 37 20.870 +3.225 + 2 — 700 28.96 + 8.26 - 4
1513 4.45 KO 0.020 19 41 25.852 +2.695 + 7 +17 29 46.30 + 8.55 32
1514 5.10 FO 0.031 19 43 00.270 +3.427 + 47 —16 06 12.65 + 8.70 - 9
740 5.02 KO 0.018 19 44 35.011 +2.165 + 63 +37 22 30.91 + 8.87 + 35
741 2.80 K2 0.000 19 46 39.828 +2.852 + 12 +10 38 04.08 + 8.99 - 2
1517 5.06 KO 0.018 19 46 51.444 +3.494 — 91 —19 44 24.34 + 8.92 — 89
743 3.78 MO+AO | 0.000 19 47 46.014 +2.676 + 5 +18 33 20.47 + 9.09 + 8
745* 0.77 A5 0.198 19 51 11.878 +2.926 + 363 + 8 53 28.63 + 9.73 + 387
746 3.7-4.4 | GOp 0.000 19 52 54.340 +3.055 + 7 + 101 40.74 + 9.47 - 7
749 3.90 KO 0.070 19 55 43.846 +2.947 + 33 + 6 25 42.48 + 9.21 — 482
1520 4.21 KO 0.028 19 55 50.750 +4.124 + 15 —41 50 43.27 + 9.76 + 56
1521 4.03 KO 0.000 19 56 37.520 +2.252 - 26 +35 06 23.00 + 9.74 - 27
1522 5.05 A0 0.046 19 58 25.915 +3.398 + 12 —15 28 06.27 + 9.80 — 100
752 3.71 K5 0.011 19 59 08.112 +2.669 + 46 +19 30 56.49 + 9.98 + 24
751 4.39 B3 0.000 20 00 17.277 +3.893 + 5 —35 15 09.77 +10.02 — 26
1523 4.74 A5 0.025 20 01 27.064 42.472 + 44 +27 46 38.96 +10.14 + 5
748 4.10 A0 0.010 20 01 33.663 +6.836 + 169 —72 53 13.07 +10.01 — 132
753 4.60 M3 0.020 20 03 10.779 +3.680 + 27 —27 41 08.20 +10.28 + 17
755 4.86 MO 0.000 20 08 02.009 +4.569 — 15 —52 51 20.73 +10.63 + 8
759* 4.39 B9 0.000 20 08 35.327 —2.126 + 35 +77 44 11.99 +10.69 + 24
754 3.64 G5 0.170 20 09 33.154 +5.828 +1995 —66 09 34.06 + 9.61 —1129
1525 4.82 B2p 0.000 20 09 44.576 +2.230 + 4 +36 51 54.05 +10.76 + 14
756 3.37 A0 0.000 20 11 44.581 +3.093 + 26 — 047 44.77 +10.90 + 4
758 4.32 A3 0.016 20 13 35.697 +1.391 + 76 +56 35 38.29 +11.12 + 83
757 3.95v K0+B8 0.000 20 13 53.969 +1.890 + 4 +46 46 02.78 +11.06 + 3
1526 4.96 A0 0.020 20 14 40.227 +2.776 + 40 +15 13 26.06 +11.17 + 57
1527 4.55 GOp 0.000 20 18 07.097 +3.320 + 15 —12 28 53.07 +11.36 + 1
761 3.77 G5 0.033 20 18 31.516 +3.324 + 44 —12 31 04.73 +11.39 + 4
762 3.25 GO+A0 0.000 20 21 29.279 +3.365 + 29 —14 45 14.50 +11.60 + 2
765 2.32 F8p 0.000 20 22 32.021 +2.155 + 4 +40 17 03.30 +11.68 + 0
764 2.12 B3 0.000 20 26 18.908 +4.710 + 8 —56 42 25.81 +11.85 — 89
767 4.28 A5 0.032 20 29 43.365 +0.997 + 65 +63 01 22.12 +12.17 - 13
1534 4.09 Fb5p 0.000 20 29 44.588 +2.453 + 5 +30 23 50.30 +12.18 + 0
1533 5.11 KO 0.000 20 30 05.634 +3.133 + 48 — 251 24.40 +12.19 - 21
770 5.18 A2p 0.000 20 31 23.174 —0.857 + 14 +74 59 01.09 +12.28 15
768 3.98 B5 0.016 20 33 37.144 +2.866 + 9 +11 19 57.34 +12.43 - 22
769 3.21 KO 0.039 20 38 09.720 +4.195 + 52 —47 15 40.57 +12.83 + 66
1539 4.78 A0 0.000 20 38 54.120 +2.681 + 51 +21 13 53.18 +12.81 + 5
774 3.86 B8 0.000 20 40 01.985 +2.787 + 46 +15 56 32.68 +12.88 - 2
7T 1.25 A2p 0.000 20 41 43.317 4-2.047 + 3 +45 18 39.73 +13.00 + 2
778 4.53 A5 0.000 20 43 51.350 +2.801 — 13 +15 06 19.63 +13.10 — 43
776 4.70 FO 0.029 20 44 39.543 +4.375 + 171 —51 53 24.31 +13.13 — 58
783 3.59 KO 0.071 20 45 27.681 +1.211 + 122 +61 52 19.15 +14.06 + 819
782 4.63 GO 0.041 20 45 33.762 +1.487 - 79 +57 36 37.63 +13.02 — 237
775 3.60 A5 0.026 20 45 42.868 +5.336 — 76 —66 10 18.83 +13.27 + 11
780 2.64 KO 0.044 20 46 33.339 +2.430 + 286 +34 00 08.81 +13.65 + 328
779 4.26 F8 0.090 20 46 35.856 +3.542 - 37 —25 14 23.54 +13.16 — 157
15414, 4.49 G5 0.022 20 47 03.165 +2.784 - 22 +16 09 19.12 +13.15 — 197
781 3.83 A0 0.015 20 48 08.127 +3.243 + 24 — 927 51.09 +13.39 - 34
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przemiana przemiana
FK5 magn. Sp ™ (2008.5 roczna Lo 02008.5 roczna s
VA, V As
N 020001 07001
1543 4.60 | MO 0000 | 20°48™17123 | +37162 | + 2 | — 4°59'46'11 +13"38 — 40
1542 5.14 FO 0.043 20 49 03.562 +4.046 + 171 —43 57 25.12 +13.37 — 106
1546 4.24 MO 0.000 20 52 19.647 +3.569 ) —26 53 12.70 +13.69 - 1
1547 4.80 A3 0.012 20 53 06.706 +3.231 + 30 — 857 03.52 +13.71 — 30
785 3.72 KO 0.000 20 55 28.087 +4.644 + 21 —58 25 17.35 +13.86 — 26
788 4.04 A0 0.000 20 57 29.457 +2.240 + 11 +41 12 00.80 +14.00 — 16
1551 4.88 BOp 0.000 21 00 06.919 +2.043 + 6 +47 33 16.00 +14.18 + 2
1550 4.71 GbH 0.026 21 01 48.632 +3.666 - 2 —-32 13 26.61 +14.29 + 5
792 3.92 K5 0.000 21 05 14.442 +2.186 + 8 +43 57 43.40 +14.49 + 1
1552 4.19 A0 0.010 21 06 25.441 +3.365 + 58 —17 11 55.06 +14.50 — 60
791 4.60 MO 0.016 21 07 37.426 +3.499 - 17 —24 58 17.13 +14.59 — 43
794 4.52 KO 0.014 21 10 03.389 +3.263 + 65 —11 20 12.73 +14.77 — 15
1555 4.76 FOp 0.021 21 10 45.318 +2.918 + 38 +10 09 58.15 +14.67 — 153
797 3.40 KO 0.021 21 13 17.916 +2.557 + 1 +30 15 43.75 +14.91 — 56
1554 5.08 MO 0.000 21 14 07.516 +5.526 + 79 —70 05 27.54 +14.99 — 24
800 4.14 F8+A3 0.013 21 16 14.924 +2.998 + 39 + 517 00.10 +15.05 — 88
1558 4.28 AOp 0.000 21 17 45.017 +2.361 + 1 +39 25 50.19 +15.22 - 3
1559 4.42 B3p 0.016 21 18 16.080 +2.471 + 12 +34 55 58.25 +15.25 - 2
801 4.79 A0 0.027 21 18 27.104 +3.624 + 46 —32 08 11.85 +15.24 — 26
803* 2.44 A5 0.063 21 18 46.910 +1.428 + 218 +62 37 18.37 +15.33 + 50
802 4.92 A2p 0.000 21 21 18.092 +3.817 + 61 —40 46 23.57 +15.42 - 5
804 4.27 KO 0.013 21 22 28.799 +2.777 + 75 +19 50 28.39 +15.56 + 64
1561 4.30 KO 0.024 21 22 43.138 +3.333 + 23 —16 47 52.76 +15.51 + 5
805 4.30 F8 0.111 21 27 08.179 +4.887 + 125 —65 19 37.94 +16.55 + 799
806 3.86 GbHp 0.000 21 27 09.071 +3.415 + 1 —22 22 26.86 +15.77 + 23
809* 3.23 B1 0.000 21 28 46.001 +0.751 + 21 +70 35 53.24 +15.84 + 7
1565 4.76 K5 0.011 21 30 20.022 +2.721 + 18 +23 40 35.10 +15.92 + 4
808 3.07 GO 0.000 21 32 00.353 +3.154 + 14 — 532 00.36 +16.00 - 8
1568 4.22 KO 0.000 21 34 18.079 +2.262 - 22 +45 37 46.84 +16.03 — 94
811 5.09 A5 0.015 21 37 17.463 +2.411 - 1 +40 27 07.19 +16.29 + 13
1569 4.78 A5 0.000 21 38 12.225 +3.189 + 78 — 7 48 56.74 +16.30 — 25
812 3.80 FOp 0.025 21 40 33.651 +3.316 + 132 —16 37 24.91 +16.42 — 23
817* 4.56 KO 0.000 21 42 02.599 +0.858 + 243 +71 21 02.48 +16.62 + 99
810 3.74 KO 0.045 21 42 23.526 +6.453 + 138 —77 21 05.85 +16.30 — 240
815* 0.7-3.5 KO 0.000 21 44 36.214 +2.947 + 21 + 954 51.32 +16.64 - 1
814 4.35 A0 0.032 21 45 27.071 +3.558 + 27 —3259 11.94 +16.59 - 9
1572 4.46 A2p 0.000 21 45 41.657 +1.733 - 4 +61 09 36.73 +16.70 - 3
821 4.26 B3 0.000 21 47 06.502 +2.223 + 4 +49 20 56.90 +16.76 - 2
819 2.98 A5 0.065 21 47 30.536 +3.304 + 183 —16 05 18.21 +16.49 — 296
1575 5.00 A0 0.000 21 50 13.293 +2.659 + 15 +30 12 50.62 +16.89 - 27
823 5.05 B3 0.000 21 53 27.007 +2.735 + 7 +25 57 55.39 +17.06 - 2
1577 5.18 FO 0.041 21 53 45.531 +3.265 + 215 —13 30 41.26 +17.09 + 13
822 3.16 B8 0.000 21 54 26.463 +3.614 + 86 —37 19 28.45 +17.09 - 21
824 4.56 FO 0.015 21 58 29.476 +4.044 + 55 —54 57 06.56 +17.28 - 7
825 4.74 K5 0.285 22 04 00.303 +4.545 +4820 —56 45 02.25 +15.00 —2534
827 3.19 GO 0.000 22 06 13.215 +3.080 + 13 — 016 41.83 +17.61 — 10
1581 4.60 K2 0.000 22 06 37.474 +3.596 — 19 -39 30 07.25 +17.52 — 124
828 4.35 B8 0.000 22 06 53.720 +3.234 + 29 —13 49 41.29 +17.60 — 56
831 3.96 F5 0.074 22 07 24.453 +2.798 + 220 +25 23 12.67 +17.70 + 25
829 2.16 B5 0.051 22 08 45.927 +3.754 + 126 —46 55 10.28 +17.58 — 151
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przemiana przemiana
FK5 magn. Sp T a2008.5 roczna U 02008.5 roczna s
VA, V As

N 020001 07001
832 4.62 A2 0023 | 22°08'52%651 | +37485 | + 63 | —32°56'48"30 +17770 — 31
837* 4.79 G5 0.011 22 09 58.117 +1.139 + 71 +72 22 59.54 +17.78 + 3
835 4.38 F5 0.000 22 10 21.944 +2.671 — 11 +33 13 12.53 +17.77 - 21
834 3.70 A2 0.042 22 10 37.713 +3.027 +185 + 614 23.75 +17.83 + 27
836 3.62 KO 0.019 22 11 09.045 +2.090 + 19 +58 14 35.98 +17.83 + 4
1583 4.64 K2 0.018 22 14 14.689 +2.583 + 33 +39 45 26.20 +17.96 + 13
840 4.32 KO 0.017 22 17 16.920 +3.162 + 82 — 744 26.63 +18.04 — 22
841 2.91 K2 0.019 22 19 04.644 +4.061 - 97 —60 13 00.94 +18.09 — 43
839 5.11 M3 0.000 22 20 56.087 +6.401 +171 —80 23 49.00 +18.15 — 45
843 4.93 B3p 0.000 22 21 56.205 +2.955 + 6 +12 14 53.67 +18.24 + 6
842 3.97 A0 0.040 22 22 05.703 +3.097 + 88 — 120 39.39 +18.25 + 7
844 4.58 KO 0.018 22 23 53.766 +2.371 — 14 452 16 18.57 +18.12 —186
1585 4.64 Blp 0.000 22 25 42.665 +3.063 + 13 + 125 14.60 +18.37 + 1
847 3.7-4.4 | F5-GO 0.000 22 29 29.295 +2.239 + 19 +58 27 31.84 +18.50 + 1
846 4.02 B5 0.017 22 29 46.486 +3.563 + 26 —43 27 06.91 +18.50 - 5
1591 4.89 A0 0.016 22 31 05.774 +3.170 + 2 —10 38 03.28 418.52 — 30
848 3.85 A0 0.036 22 31 38.602 +2.484 +144 +50 19 35.02 +18.59 + 19
1592 4.40 A0 0.015 22 31 59.228 +3.397 + 51 —32 18 08.04 +18.56 — 18
850 4.13 B8 0.017 22 35 47.580 +3.082 + 61 — 004 24.54 +18.65 — 56
852 4.91 Ob5e 0.000 22 39 38.649 +2.702 + 1 +39 05 40.92 418.82 )
854 4.22 B8 0.000 22 41 07.474 +3.307 + 23 —26 59 56.74 +18.87 -1
855 3.61 B8 0.017 22 41 53.185 +2.995 + 55 +10 52 33.25 +18.88 - 12
856 2.24 M3 0.000 22 43 10.314 +3.557 +133 —46 50 23.94 +18.92 - 8
857 3.10 GO 0.000 22 43 24.113 +2.820 + 11 +30 15 57.19 +18.91 — 25
859 4.14 KO 0.037 22 46 56.498 +2.896 + 42 +23 36 38.00 +19.02 — 10
860 3.69 A2 0.038 22 49 03.869 +3.594 +115 —51 16 19.13 +19.02 !
863 3.68 KO 0.036 22 49 59.097 +2.151 —108 +66 14 42.89 +18.99 —125
861 4.21 K5 0.011 22 50 02.463 +3.171 - 8 —13 32 51.33 +19.08 — 38
862 3.67 KO 0.032 22 50 24.869 +2.903 +108 +24 38 47.88 +19.08 — 42
864 3.84 MO 0.012 22 53 03.442 +3.127 + 8 — 73203.19 +19.23 + 37
866 3.51 A2 0.039 22 55 06.032 +3.178 — 28 —15 46 31.63 +19.22 — 25
867* 1.16 A3 0.144 22 58 07.137 +3.303 +255 —29 34 37.36 +19.15 —165
868 4.18 Gb5 0.031 23 01 22.675 +3.512 — 74 —52 42 30.24 +19.38 — 14
869 3.63v B5+A2p 0.000 23 02 18.835 +2.774 + 20 +42 22 18.41 +19.40 - 6
1601 5.13 FO 0.044 23 03 57.921 +3.305 + 61 —34 42 12.10 +19.53 + 80
870 2.61v MO 0.015 23 04 11.256 +2.917 +143 +28 07 44.57 +19.59 +137
1602 4.58 Bb5p 0.000 23 04 18.578 +3.054 + 9 + 351 57.37 +19.44 — 11
871* 2.49 A0 0.030 23 05 11.098 +2.993 + 44 +15 15 04.02 +19.43 — 42
1603 4.69 MO 0.011 23 07 25.984 +3.025 + 8 + 92719.84 +19.50 — 14
873 3.80 KO 0.000 23 09 53.930 +3.191 + 40 —21 07 34.09 +19.60 + 31
1605 4.10 KO 0.023 23 10 50.250 +3.374 +129 —45 12 02.09 +19.55 — 30
1606 5.15 A3 0.023 23 12 09.967 +3.032 — 4 + 8 45 58.96 +19.60 - 6
1607 4.40 MO 0.000 23 14 45.759 +3.105 + 28 — 600 11.04 +19.46 —196
1608 4.48 KO 0.043 23 16 20.199 +3.140 +251 — 902 28.74 +19.66 — 16
878 3.85 KO 0.025 23 17 36.392 +3.112 +509 + 319 43.75 +19.72 + 17
877 4.10 F2 0.035 23 17 55.239 +3.465 - 37 —58 11 20.48 +19.78 + 79
879 4.51 KO 0.037 23 19 16.878 +3.227 + 15 —32 29 08.12 +19.66 — 70
1609 5.16 A0 0.000 23 19 24.190 +3.118 + 32 — 9335091 +19.73 - 2
880 4.65 A5 0.034 23 21 03.555 +2.978 + 24 +23 47 13.07 +19.75 - 7
1612 4.20 KO 0.029 23 23 24.955 +3.144 — 85 —20 03 14.63 +19.69 — 96
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MIEJSCA SREDNIE GWIAZD 2008.5

przemiana przemiana
FK5 magn. Sp s Q2008.5 roczna s 02008.5 roczna s
VA, V As

) b s 5 030001 o o ) 07001
882 5.20 K5 0.000 2325 13.119 + 2.691 + 15 462719 46.39 +19.80 — 12
881 4.57 GO 0.028 23 25 48.310 + 3.003 + 140 +23 27 03.57 +19.86 + 37
884 4.94 A2p 0.036 23 27 22.109 + 3.077 + 59 + 118 07.86 +19.74 — 97
1614 4.45 G5 0.014 23 28 23.996 + 3.046 - 82 + 6 25 32.58 +19.81 — 45
885 4.67 KO 0.000 23 29 35.136 + 3.039 + 44 +12 48 27.08 +19.89 + 27
886 4.46 B9 0.000 23 33 25.490 + 3.202 + 74 —37 46 16.91 +19.93 + 21
1617 4.80 A2p 0.000 23 35 31.861 + 3.210 + 42 —42 34 05.03 +19.93 - 1
890 4.00v KO 0.043 23 37 58.967 + 2.956 + 157 +46 30 15.41 +19.53 —421
889 4.86 A2 0.000 23 38 18.301 + 3.210 + 69 —45 26 43.10 +19.94 — 14
891 4.28 B8 0.000 23 38 33.362 + 2.960 + 27 +43 18 54.69 +19.95 - 1
893* 3.21 KO 0.064 23 39 42.152 + 2.513 — 211 +77 40 47.77 +20.11 +151
892 4.28 F8 0.064 23 40 23.297 + 3.089 + 253 + 540 20.56 +19.53 —438
1619 4.33 A0 0.012 23 40 49.785 + 2.974 + 78 +44 22 51.78 +19.95 — 19
1620 4.61 A5 0.024 23 42 28.847 + 3.063 — 86 + 149 36.70 +19.83 —155
894 4.62 A0 0.035 23 43 09.765 + 3.107 + 70 —14 29 52.31 +19.92 — 66
1622 5.09 KO0+A5 | 0.000 23 46 27.488 + 2.993 + 10 +46 28 03.11 +20.00 - 5
895 5.02 A0 0.012 23 48 19.474 + 2.910 + 26 +67 51 14.68 +20.02 - 1
896 4.64 A0 0.033 23 49 22.054 + 3.116 + 79 —28 04 59.80 +19.91 —106
899 4.4-5.1 | F8p 0.016 23 54 48.757 + 3.027 - 3 +57 32 48.18 +20.04 - 2
1629 4.75 MO 0.000 23 58 11.605 + 3.068 - 25 +25 11 19.05 +20.01 — 33
900 5.07 KO 0.026 23 59 06.506 + 3.072 — 34 — 330 31.83 +19.97 - 72
901 5.14 KO 0.000 23 59 22.011 + 3.086 + 61 —52 41 54.08 +20.10 + 61
902 4.03 F5 0.012 23 59 44.924 + 3.085 + 103 + 6 54 37.20 +19.93 —115

gwiazdy okolobiegunowe péinocne

, b s . 020001 o ) 07001
906 4.52 KO 0.000 110 03.635 + 9.376 + 790 48618 08.00 +19.10 — 12
907* 2.02v F8v 0.000 2 41 49.785 +74.317 +2055 +89 18 02.63 +15.23 - 17
1636 5.78 KO 0.022 3 34 29.253 +15.269 + 465 +84 56 20.32 +11.75 —136
909 5.26 Mo 0.000 7 44 12.298 +25.919 — 581 +86 59 58.65 — 8.83 — 28
1640 6.26 FO 0.000 9 17 00.354 +11.599 + 180 +84 08 43.12 —15.17 + 14
910* 4.29 K2 0.014 9 38 14.524 + 8.123 - 83 +81 17 16.45 —16.34 — 14
911 5.34 F2 0.043 10 32 02.971 + 6.840 — 426 +82 30 53.52 —18.55 + 32
1643 6.16 G5 0.000 13 42 10.952 — 1.410 + 183 +82 42 34.59 —18.12 — 41
1644 5.73 GO 0.016 14 49 49.048 — 3.664 + 902 +82 28 35.52 —15.01 —222
912* 4.23 G5 0.014 16 45 07.473 — 5.947 + 81 +82 01 19.89 — 6.43 + 6
913* 4.36 A0 0.000 17 29 30.376 —19.081 + 88 +86 34 50.19 — 2.60 + 56
1646 6.15 A2 0.000 18 23 00.952 — 8.033 + 84 +83 10 48.49 + 1.98 — 26
915 5.69 A0 0.000 20 41 55.512 — 4.695 + 147 +82 33 43.32 +13.04 + 24
1648 5.38 A0 0.000 22 12 21.445 — 5.861 + 509 +86 09 01.12 +17.92 + 46
1649* 4.71 K5 0.000 22 54 18.894 — 0.709 + 629 +84 23 30.14 +19.25 + 26

gwiazdy okolobiegunowe potudniowe

, b s N 020001 o , 0”001
918 5.38 FO 0.000 8 55 18.237 — 9.837 —1037 —85741 45.28 —13.84 + 38
919 5.38 KO 0.000 12 55 57.222 + 6.946 + 492 —85 10 09.24 —19.42 + 28
922 5.22 KO 0.000 18 59 35.176 +33.755 — 582 —87 35 40.32 + 5.01 —140
923 5.48 FO 0.000 21 16 02.554 +49.700 + 816 —88 55 16.52 +15.13 + 5
924 4.34 FoO 0.000 22 46 52.806 + 5.796 — 296 —81 20 12.25 +19.03 - 1
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POZYCJE GWIAZD W SYSTEMIE ICRS (BCRS) J2000.0

HIP FK5 | magn. QrcrF Orcrr He Hs ™ Vr Sp
[ms/rok] [mas/rok] [mas] [km/s]
122 904 4.78 0h01m35?7037 —77°03'561608 | —16.8344 | —176.9483 | 14.770 23.70 | K2III
154 1630 4.37 | 001 57.6190 — 6 00 50.660 3.1252 | —41.3201 7.860 | —11.80 | M3III
301 905 4.55 | 003 44.3898 —17 20 09.556 1.9953 —7.2800 | 14.310 | —5.00 | B9IVn
443., | 1002 4.61 | 005 20.1409 — 542 27.426 —0.5554 88.1902 | 25.380 | —6.10 | K1III
6774 1 2.07 | 008 23.2586 429 05 25.555 10.3511 | —162.9516 | 33.600 | —11.70 | B9p
746* 2 2.28 | 009 10.6851 +59 08 59.207 68.0423 | —180.4372 | 59.890 11.80 | F2III-IV
765 3 3.88 | 009 24.6420 —45 44 50.734 11.6698 | —180.1300 | 23.280 | —9.20 | KOIII
841 4 5.01 | 010 19.2458 +46 04 20.178 0.4334 0.2100 3.240 | —5.40 | F2II
950 6 5.24 | 011 44.0086 —35 07 59.230 13.7773 113.7511 | 45.850 | —2.20 | F3/F5V
1067 7 2.83 | 013 14.1528 -+15 11 00.945 0.3247 —8.2400 9.790 4.10 | B2IV
1168 1004 4.79 | 0 14 36.1645 +20 12 24.126 6.4404 1.8799 | 10.010 | —45.80 | M2III
1473 1005 4.51 | 0 18 19.6569 +36 47 06.807 —5.5364 | —42.4803 | 23.110 | —8.00 | A2V
1562 9 3.56 | 019 25.6746 — 849 26.117 —0.9695 | —37.8399 | 11.260 18.60 | K2IIT
1599 10 4.23 | 020 04.2601 —64 52 29.246 268.0727 | 1165.6009 | 116.379 9.41 | F9V
1686 1009 5.16 | 021 07.2690 +37 58 06.971 4.9318 | —39.6500 | 20.420 9.10 | F5III
2021 11 2.82 | 02545.0719 —77 15 15.284 670.7790 325.2762 | 133.776 23.31 | G21vV
2081 12 2.40 | 026 17.0510 —42 18 21.533 20.9809 | —353.6180 | 42.139 74.60 | KOIII...
2472 15 4.76 | 0 31 24.9807 —48 48 12.652 14.2455 19.4710 | 18.970 | —5.00 | A0V
2599 16 4.17 | 0 32 59.9917 +62 55 54.418 0.5845 —2.1000 0.790 | —2.30 | Blla
2912, 18 4.34 | 036 52.8497 +33 43 09.637 1.2207 —3.5600 4.970 8.70 | B5V
2920 17 3.69 | 0 36 58.2846 +53 53 48.874 2.0105 —9.1500 5.460 2.00 | B21V
3031 19 4.34 | 0 38 33.3458 +29 18 42.305 | —17.5400 | —254.0886 | 19.340 | —83.60 | G5IIL...
3092 20 3.27 1 039 19.6758 +30 51 39.686 8.9607 | —83.0507 | 32.190 | —7.30 | K3IIIL...
3179* 21 2.24 | 040 30.4405 +56 32 14.392 6.0888 | —32.1702 | 14.270 | —3.80 | KOII-IIIvar
3245 1015 4.59 | 041 19.5517 —46 05 06.025 —2.7797 1.0400 | 13.190 18.80 | GSIII
3405 23 4.36 | 043 21.2384 —57 27 47.016 —0.6396 15.5000 | 13.570 10.00 | AOIV
3419* 22 2.04 | 043 35.3711 —17 59 11.777 16.3166 32.7105 | 34.040 12.90 | KOIII
35044 25 4.48 | 044 43.5177 +48 17 03.711 1.7823 —7.6200 3.600 | —8.00 | B5III
3693 27 4.08 | 047 20.3254 +24 16 01.841 —7.4028 | —81.8908 | 17.980 | —23.70 | K1II
3781 31 5.09 | 048 35.4173 —74 55 24.375 34.1421 | —34.5871 | 15.940 9.50 | K5III
3786 28 4.44 | 048 40.9443 + 7 35 06.285 5.5916 | —50.4797 | 10.690 32.30 | K5III
3881 1021 4.53 | 049 48.8473 +41 04 44.079 2.0058 | —18.0501 4.800 | —23.90 | B5V SB
4147 1022 4.78 | 053 00.4943 — 108 39.337 0.4328 | —16.2900 6.280 15.80 | MOIII
4427 32 2.15 | 056 42.5317 +60 43 00.265 3.4960 —3.8201 5.320 | —6.80 | BOIV:evar
4436 33 3.86 | 056 45.2116 +38 29 57.641 13.0145 36.8191 | 23.930 7.60 | A5V
4577 35 4.30 | 0 58 36.3609 —29 21 26.817 1.7164 6.3000 4.850 10.20 | B7IIIp
4906 36 4.27 | 102 56.6084 + 753 24.488 —5.4227 25.8799 | 17.140 7.00 | KOIIT
5300, | 1031 5.21 | 107 47.8533 —41 29 12.898 3.2038 7.8500 | 16.480 9.00 | A3V
5364 40 3.46 | 108 35.3916 —10 10 56.151 14.6175 | —138.3288 | 27.730 11.90 | K2IIT
5447* 42 2.07 | 109 43.9236 +35 37 14.008 14.4004 | —112.2309 | 16.360 0.30 | MOIIIvar
9571 1032 4.66 | 111 27.2202 +21 02 04.740 2.9756 | —10.5500 7.420 15.80 | KOIII
5586 43 4.51 | 111 39.6368 +30 05 22.698 5.7240 | —=37.6097 | 20.110 29.80 | KOIII-IV...
6193 45 4.74 | 119 27.9951 +27 15 50.611 1.9657 | —11.6200 | 10.490 8.00 | A3V
6411 1035 4.87 | 12220.4198 +45 31 43.600 3.0652 8.7300 | 16.680 | —11.70 | KOIII-IV
6537 47 3.60 | 124 01.4050 — 810 59.724 —5.2790 | —206.8782 | 28.480 16.50 | KOIII
6686* 48 2.66 | 1 25 48.9523 +60 14 07.019 39.9159 | —49.4964 | 32.810 6.70 | A5Vv SB
6692 46 4.72 | 125 56.0217 +68 07 48.045 13.4354 26.8195 | 16.890 | —11.50 | KOIII
6813 1040 4.83 | 127 39.3817 +45 24 24.074 33.8984 | —109.3247 | 35.330 10.80 | F5IV
68674 49 3.41 | 12821.9271 —43 19 05.642 —1.6686 | —207.7087 | 13.940 25.70 | K5II-III
6960 1043 5.11 | 129 36.1352 —21 37 45.620 3.9903 3.2201 | 14.720 | —7.70 | AOV
7083 1044 3.93 | 131 15.1046 —49 04 21.728 14.0660 154.2014 | 22.150 | —7.30 | KOIII-IV
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POZYCJE GWIAZD W SYSTEMIE ICRS (BCRS) J2000.0

HIP FK5 | magn. Qrcrp Ororr Lo s T Vgr Sp
[ms/rok] [mas/rok] [mas] [km/s]
70974 | 50| 3.62| 1"31"20°0094 | +15°20"44"063 1.7787 |  —3.2900 | 11.090 | 14.80 | G8III
7513 | 1045 | 4.10| 136 47.8428 | +412419.652 | —15.3389 | —381.0257 | 74.251 | —28.90 | F8V
7588 54| 0.45| 137 42.8466 | —57 14 12.327 10.8431 | —40.0792 | 22.680 | 19.00 | B3Vp
7607 52| 3.59 | 13759.5561 | +48 37 41.567 6.1427 | —112.4196 | 18.760 | 16.10 | K3III
7884 56| 4.45| 14125.8942 | + 529 15.408 —1.5223 3.6100 | 8.860 0.40 | K3IIT
8068 57| 4.01| 14339.6375 | +50 41 19.437 2.5339 | —13.5900 | 4.550 0.80 | B2Vpe
8102 59| 3.49 | 144 04.0829 | —15 56 14.928 | —119.3853 | 854.1772 | 274.181 | —17.00 | GV
8198 60| 4.26| 14523.6306 | + 9 09 27.849 4.7823 38.9898 | 12.630| 13.60 | KOIII
8497 | 1051 | 4.66| 149 35.1027 | —1041 11.077 | —10.1019 | —94.4699 | 42.350 | —0.90 | F3III
8645 62| 3.74| 15127.6336 | —10 20 06.136 2.6280 | —38.0399 | 12.590 9.00 | K2I1I
8796 64| 3.42| 15304.9079 | +29 34 43.785 0.9214 | —233.6927 | 50.870 | —12.60 | F6IV
8833., | 65| 4.61| 153333504 | + 311 15.132 1.5818 23.8098 | 17.110| 30.30 | KOIII SB
8837 67| 4.39| 15338.7417 | —46 18 09.607 —8.9147 | —91.4596 | 10.150 1.50 | M4IIT SB
8882, | 1053 | 5.12| 154 22.0332 | —42 29 49.020 —3.1032 | —28.3399 | 10.550| 12.00 | A3V
8886* 63| 3.35| 15423.7255 | +63 40 12.365 4.8068 | —18.6601 | 7.380| —8.10 | B2pvar
8903., | 66| 2.64| 154384092 | +20 48 28.926 6.8694 | —108.8004 | 54.740 | —1.90 | A5V...
8928 69| 4.68| 15456.1314 | —67 38 50.292 13.3225 73.1709 | 15.040 | —16.20 | G5IIT
9007 68| 3.60| 15557.4724 | —51 36 32.025 73.1299 | 284.2567 | 57.190| —6.30 | G5IV
9236, | 72| 2.86| 15846.1935 | —61 34 11.493 36.7633 26.8852 | 45.740 7.00 | FOV
9347 71| 3.99| 200 00.3080 | —21 04 40.194 9.5031 | —24.5296 | 10.840 | 18.00 | K5/MOIII
9505 | 1054 | 4.99| 202 18.1081 | 454 29 15.148 3.8780 | —3.4001| 4.410| —2.00 | B8III
9598 70| 3.95| 20326.1054 | +72 25 16.660 —9.7126 22.5099 | 20.120 | —14.30 | A2V
96404 | 73| 2.10| 203 53.9531 | +42 19 47.009 3.8849 | —50.8502 | 9.190 | —11.70 | B8V
9677 | 1055 | 4.68| 204 29.4385 | —29 17 48.548 0.9601 8.5400 | 9.030 | 18.50 | B9.5p (Si)
9884* 74| 2.01| 207 10.4071 | +23 27 44.723 13.8615 | —145.7726 | 49.480 | —14.80 | K2I1T
10064, | 75| 3.00| 209 32.6269 | +34 59 14.269 12.1065 | —39.1305 | 26.240 9.90 | A5III
10155 | 1056 | 5.68| 210 37.5969 | +19 30 01.216 6.2753 | —27.1000 | 4.900 | 60.20 | M3III
103240, | 1058 |  4.36 | 212 59.9955 | + 8 50 48.182 —1.7697 | —14.4000| 9.010 | —4.20 | GSIL:
10602 82| 3.56| 216 30.5853 | —51 30 43.793 9.7212 | —21.8995 | 21.060 | 10.20 | BSIV-V
10670 79| 4.03| 217 18.8673 | +33 50 49.897 3.6049 | —52.4198 | 27.730 9.90 | A1Vnn
10819 | 1063 | 5.31| 219 16.7959 | +47 22 47.903 —5.9122| —6.0602| 12.770 | —29.60 | A1V
11001 | 1065 | 4.08| 221 44.9427 | —68 39 33.905 —9.1726 2.3803 | 24.100 6.00 | A3V
11345 | 1066 | 4.88 | 225 57.0053 | —12 17 25.727 —0.7990 | —11.3700| 6.170| 10.00 | AOV
11407 86| 4.24| 22659.1223 | —47 42 13.825 1.9783 | —5.4400| 6.170| 27.70 | B5IV
11484 85| 4.30| 22809.5425 | + 827 36.193 2.8119 | —14.4600 | 18.530 | 11.20 | BOIII
11783 | 1071 | 4.74| 232 05.2283 | —15 14 40.837 —5.5915 | —146.8429 | 38.730 | —29.20 | F5V
12093 | 1072 | 4.87| 23552.4721 | + 5 35 35.687 —1.9352 | —22.7600| 8.770 5.00 | G8III
12387 91| 4.08| 23928.9567 | + 019 42.638 0.9627 | —2.5300| 5.040| 13.00 | B2IV
12394 95| 4.12| 239 35.3614 | —68 16 01.006 15.7357 0.5608 | 21.270 6.00 | BOITI
12486 | 1075 | 4.11| 240 40.0344 | —39 51 19.352 11.7387 | —27.3395 | 22.420 | —9.30 | KOIII
12719., | 94| 4.65| 24327.1128 | +27 42 25.728 0.2643 | —9.9700| 8.820| 19.00 | B3V
12770 97| 4.24| 244 07.3499 | —13 51 31.307 —0.5205| —8.4000| 7.400 | 15.40 | BTIV
12777 93| 4.10| 244 11.9863 | +49 13 42.412 34.0982 | —89.9619 | 89.028 | 25.00 | F7V
12828 98 | 4.27| 244 56.5423 | +10 06 50.925 19.3110 | —30.4000 | 38.710 | 28.80 | F1III-IV
13147 101 | 4.45| 249 05.4196 | —32 24 21.232 6.8666 | 158.9593 | 19.310 | 16.80 | GSIII
13209 100 | 3.61| 24959.0323 | +27 15 37.825 4.9100 | —116.5899 | 20.450 4.00 | B8Vn
13268 99| 3.77| 250 41.8101 | +55 53 43.786 1.9785 | —13.7600 | 2.450| —1.00 | K3Ib comp SB
13288 102 | 4.76 | 25102.3215 | —21 00 14.470 —2.7851 | —16.6300 | 17.850 | —8.60 | KOIII
13531, | 103 | 3.93| 254 15.4606 | +52 45 44.924 —0.2192 | —4.5300| 13.150 2.20 | GAIIL...
13701 104| 3.89| 25625.6497 | — 853 53.320 5.2452 | —219.9919 | 24.490 | —20.30 | K1III-TV
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POZYCJE GWIAZD W SYSTEMIE ICRS (BCRS) J2000.0

HIP FK5 | magn. Qrorr Oronr Lo s T Vi Sp
[ms/rok] [mas/rok] [mas] [km/s]
13847 4 106 2.88 2h58m15?6747 —40°18'16"821 —4.6795 25.7100 | 20.220 11.90 | A4III+...
13905 1082 4.94 | 259 03.6766 +35 10 59.262 —3.7921 5.8100 9.310 | —36.00 | K2III
13954 1083 4.71 | 259 42.9018 + 854 26.513 0.6222 | —14.9200 7.690 10.20 | B6III
14135 107 2.54 | 30216.7722 + 405 23.042 —0.7894 | —78.7605 | 14.820 | —26.10 | M2III
14146 1085 4.08 | 302 23.5002 —23 37 28.098 | —10.6209 | —55.7600 | 37.850 | —9.80 | A4V
14240 110 5.12| 303 36.8194 —59 44 15.991 —9.6317 | —63.8891 | 23.670 17.30 | FOIV
14328.4 | 108 291 | 304 47.7907 +53 30 23.184 0.0560 —4.1900 | 12.720 2.50 | G8III+...
14354 109 3.32 | 305 10.5934 +38 50 24.986 11.0146 | —106.6100 | 10.030 | 28.20 | M3IIIvar
14576.4 | 111 2.09 | 308 10.1316 +40 57 20.332 0.2110 —1.4400 | 35.140 4.00 | B8V
14632 112 4.05 | 309 04.0196 +49 36 47.799 | 129.8651 | —91.6018 | 94.926 | 49.40 | GOV
14838 114 4.35 | 311 37.7655 +19 43 36.039 10.9499 —8.3903 | 19.440 24.70 | K2IIIvar
14954 116 5.07 | 312 46.4365 — 111 45.964 12.8980 | —69.2290 | 44.690 18.30 | F8V
15110 1089 4.87 | 3 14 54.0961 +21 02 39.988 —2.1308 | —77.1499 9.590 7.00 | A1V
15197 1091 4.80 | 3 15 50.0245 — 849 11.027 —0.2577 45.5202 | 27.180 | —7.00 | ASm
15457 1093 4.84 | 319 21.6960 + 322 12.712 17.9557 93.5264 | 109.178 18.80 | G5Vvar
15510 119 4.26 | 319 55.6505 —43 04 11.221 | 277.1751 726.5259 | 165.000 | 83.91 | G&V
156274 | 1094 5.27 | 321 13.6245 +21 08 49.510 1.5497 | —22.4100 7.060 14.00 | B5IV
15863* 120 1.79 | 324 19.3704 +49 51 40.247 2.4934 | —26.0100 5.510 | —2.40 | F5Ib
15900 121 3.61 | 324 48.7938 + 901 43.931 —5.0121 | —80.3105 | 15.420 | —21.00 | G8III
16083 4 123 3.73 | 327 10.1526 + 943 57.647 3.6262 | —38.1200 | 14.680 | —2.00 | BO9Vn
16228 4 122 4.21 | 329 04.1335 +59 56 25.188 —0.1091 —1.8500 0.760 | —6.80 | B9Ia
16245 126 4.71 | 329 22.6776 —62 56 15.099 56.1270 373.1184 | 46.650 12.00 | F5IV-V
16335 124 4.36 | 3 30 34.4836 +47 59 42.778 0.1554 18.1300 9.230 15.90 | K3III
16341 1097 4.74 | 3 30 37.0577 — 504 30.524 0.8908 7.3400 8.570 15.00 | B9Vs
16369., | 125 4.14 | 3 30 52.3783 +12 56 12.041 1.2956 —1.5500 9.050 14.70 | KOII-III...
16537 127 3.72 | 3 32 55.8442 — 92729.744 | —65.9875 17.9752 | 310.737 | 15.40 | K2V
16611 1099 4.26 | 3 33 47.2761 —21 37 58.378 3.2209 | —27.4699 | 11.020 14.00 | B9V
16852 1101 4.29 | 3 36 52.3832 + 02405982 | —15.5125 | —481.9825 | 72.889 | 27.90 | FOV
16870 130 4.57 | 3 37 05.6802 —40 16 28.363 0.2420 | —14.2300 | 14.880 11.50 | KOIII
17304 133 4.99 | 342 14.9027 —31 56 18.101 0.4054 14.2300 4.450 26.00 | B5IIT
173584 131 3.01 | 342 55.5028 +47 47 15.185 2.3645 | —41.9301 6.180 | —9.00 | B5IIT SB
17378 135 3.52 | 343 14.9018 — 945 48.221 —6.2039 | 742.2398 | 110.581 | —6.60 | KOIV
17440, | 141 3.84 | 344 11.9775 —64 48 24.850 48.2969 78.7262 | 32.709 51.10 | KOIV SB
17457 137 5.24 | 344 30.5101 — 109 47.128 0.2414 —5.2600 4.990 27.00 | BTV
17499 136 3.72 | 344 52.5373 +24 06 48.021 1.5740 | —44.9199 8.800 12.40 | B6III
17529 134 3.77 | 34511.6319 +42 34 42.775 —1.3209 1.7500 5.860 | —12.70 | FbIlvar
17651 140 4.22 | 3 46 50.8875 —23 14 59.002 | —11.5993 | —528.5361 | 55.790 6.50 | F3/F5V
17678 146 3.26 | 347 14.3412 —74 14 20.264 12.5341 115.2699 | 15.230 15.80 | M2III
17702 139 2.85 | 347 29.0765 +24 06 18.494 1.4132 | —43.1099 8.870 10.10 | B7III
17847., | 142 3.62 | 349 09.7426 +24 03 12.296 1.2973 | —44.6999 8.570 8.50 | B8III
17874 143 4.17 | 349 27.2452 —36 12 00.901 —4.0828 | —56.6299 | 15.540 2.00 | G8III
17959* 138 4.59 | 3 50 21.5091 +71 19 56.156 3.8053 | —42.0000 9.730 | —1.00 | A2IVn
18246 144 2.84 | 35407.9215 +31 53 01.088 0.3462 —9.1500 3.320 20.60 | B1Ib
18532 147 2.90 | 357 51.2307 -+40 00 36.773 1.0976 | —24.0600 6.060 | —1.00 | B0O.5V
18543 149 2.97| 358 01.7664 —13 30 30.655 4.1487 | —111.3381 | 14.750 | 61.70 | M1IITb Ca-1
18597 1110 4.56 | 358 44.7494 —61 24 00.668 1.3634 | —14.3900 6.150 | —1.40 | M2III
18614 148 3.98 | 358 57.9011 +35 47 27.717 0.1578 2.3000 1.840 70.10 | O7.51ab:
18724 150 3.41| 400 40.8157 +12 29 25.248 —0.5565 | —11.9800 8.810 14.80 | B3V + A
18907 151 3.91 | 403 09.3800 + 559 21.498 0.3700 —1.6300 | 25.240 | —5.70 | A1V
19038 1112 4.36 | 404 41.7156 +22 04 54.932 6.5994 | —58.5200 | 18.040 9.10 | KOIII
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19167 | 1113 | 4.25| 4'06'85°0434 | +50°21704"543 | —1.3614 | —36.3700 | 9.410 6.10 | AOIVn
19343 152 | 3.96| 408 39.6908 | +47 42 45.046 2.0004 | —33.2600| 5.890 3.00 | B3Ve
19587 154 | 4.04| 411519402 | — 650 15.292 0.8004 81.2796 | 25.980 | 11.00 | F2II-I1I
19747 155 | 3.85| 41400.1143 | —42 17 39.725 3.7754 | —203.6477 | 27.850 | 21.70 | K1III
19780 156 | 3.33| 414 254837 | —62 28 25.889 6.0066 49.7195 | 19.980 | 35.60 | G7III
19812 | 1117 | 4.12| 414 53.8622 | +48 24 33.591 0.5062 | —17.3500 | 4.510 7.70 | GOIb...
19860 | 1118 | 4.27| 41532.0573 | + 8 53 32.485 1.3759 | —21.7500 | 7.500 | 17.30 | B3IV
19893 157 | 4.26| 416 01.5856 | —51 29 11.933 10.7668 | 184.2264 | 49.259 | 25.20 | F4III
20205 159 | 3.65| 41947.6037 | +15 37 39.512 7.9809 | —23.8598 | 21.170 | 38.50 | GSIII
20252 158 | 4.93| 42024.6384 | +343400.211 | —2.0199 | —7.0001 | 14.420 | —27.40 | G8III
20384 163 | 5.24| 42153.3267 | —63 23 11.009 12.6791 | 174.3694 | 8.580 | 45.00 | G7III
20455 162 | 3.77| 42256.0933 | +17 32 33.051 7.5336 | —28.8397 | 21.290 | 38.40 | GS8III
20535 | 1121 | 3.97| 424 02.2173 | —34 01 00.647 5.9333 57.5699 | 11.950 | 24.10 | K4III
20889 164 | 3.53| 42836.9995 | +19 10 49.554 7.5687 | —36.7696 | 21.040 | 39.00 | KOIII
21060 167 | 5.07| 43050.0997 | —44 57 13.498 0.2299 | —2.4800| 4.590 | 14.20 | B2IV-V
21273, | 1125 | 4.65| 433 50.9178 | +14 50 39.928 7.1512 | —25.9397 | 21.390 | 37.50 | A8V
21281, | 171| 3.30| 43359.7776 | —55 02 41.909 6.7558 12.7301 | 18.560 | 25.60 | AOV:
21393 170 | 3.81| 43533.0386 | —303344.429 | —3.7875| —12.7500 | 15.620 | —4.00 | GSIII
21421* | 168 | 0.87| 43555.2387 | 416 30 33.485 4.3651 | —189.3509 | 50.089 | 54.10 | K5III
21444 169 | 3.93| 43619.1416 | — 321 08.853 0.1155 | —4.5400| 5.560 | 14.90 | B2III SB
21594, | 172| 3.86| 438 10.8241 | —14 18 14.471 | —5.3566 | —178.0560 | 29.840 | 41.80 | K1III
21770 | 1129 | 4.44 | 440 33.7125 | —41 51 49.509 | —12.6381 | —74.9493 | 49.670 | —1.30 | F2V
21861 | 1130 | 5.04| 442 03.4806 | —37 08 39.468 3.9224 | 193.1367 | 36.160 | 26.80 | F3V
21881, | 174 | 4.27| 442147017 | +22 5724.934 | —0.2056 | —20.3300 | 8.140 | 14.60 | B3V
22109 176 | 4.01| 445301511 | — 315 16.767 1.1532 | —13.5100 | 6.130 7.00 | B5IV
22449 | 1134 | 3.19| 449 50.4106 | + 6 57 40.592 31.1238 11.6183 | 124.597 | 24.30 | F6V
22453 | 1133 | 4.89 | 449 54.6383 | +3729 17.789 | —3.2263 38.4801 | 6.180 | —23.30 | K4II
22549 179 | 3.68| 451123639 | + 536 18.374 | —0.2425 1.0300 | 2.590 | 23.30 | B2III SB
22565 | 1135 | 5.08| 451 22.4624 | +18 50 23.500 5.6112 | —32.7597 | 17.270 | 36.80 | ATIV-V
22667, | 1136 |  4.71| 452 31.9621 | +141502.311 | —0.1802 | —56.1300 | 6.020 | —6.90 | M3Sv
22783 178 | 4.26| 454 03.0113 | +66 20 33.641 0.0814 7.3100 | 0.470 6.10 | 09.5Ia SB:
22797 180 | 3.71| 45415.0965 | + 2 26 26.419 0.0954 0.2300 | 2.430 | 23.40 | B2III SB
23015 181 | 2.69| 45659.6188 | +33 09 57.925 0.2801 | —18.5400 | 6.370 | 17.50 | K3IIvar
23416, | 183 | 3.03| 501581342 | +43 49 23.910 0.0166 | —2.3100| 1.600| —2.50 | FOIa
23453, | 1137 | 3.69 | 502 28.6869 | +41 04 33.015 0.7853 | —21.4300 | 4.140 | 12.80 | K4II comp
23497 184 | 4.62| 503057473 | +21 35 23.865 4.9427 | —40.8495 | 20.010 | 40.60 | ATV
23522 182 | 4.03| 503250901 | +602632.084 | —0.8257 | —14.7800 | 3.270 | —1.70 | GOIb
23607 | 1140 | 4.65| 504 34.1495 | +15 24 14.779 1.2724 | —30.9899 | 8.150 | 16.80 | AOp Si
23649 187 | 5.05| 504580144 | —49 34 40.215 7.0675 | —3.0298 | 6.880 | 36.00 | M2I1Ivar
23685 186 | 3.19| 50527.6642 | —22 22 15.717 1.3892 | —72.3500 | 14.390 1.00 | K4III
23693 189 | 4.71| 50530.6558 | —572821.734 | —3.9514 | 117.4203 | 85.830 | —1.40 | F7V
23767 185 | 3.18| 506 30.8928 | +41 14 04.108 2.7127 | —68.4099 | 14.870 7.30 | B3V
23875 188 | 2.78| 507509851 | — 50511.206 | —5.5813 | —75.4404 | 36.710 | —9.20 | A3IIIvar
23972 190 | 4.25| 50908.7830 | — 8 45 14.691 0.0000 | —2.0100 | 1.860 3.00 | B2IVn
24305 | 1144 | 3.29| 512 55.9008 | —16 12 19.686 3.1699 | —16.1298 | 17.690 | 27.70 | BOIV: HgMn
24340 192 | 4.82| 513257177 | +382904.193 | —1.5892 | —72.4094 | 20.080 | 23.00 | Adm
24372 196 | 4.81| 513454542 | —67 11 06.918 3.1257 38.9600 | 5.970 | 10.50 | K2III
24436* | 194 | 0.18| 514322723 | — 8 12 05.906 0.1260 | —0.5600 | 4.220 | 20.70 | B8Ia
246085, | 193 | 0.08| 516 41.3591 | +45 59 52.768 7.2470 | —427.1124 | 77.288 | 30.20 | M1: comp
24659 197 | 4.81| 51729.0900 | —34 53 42.747 7.6168 | —336.5260 | 29.630 | 21.10 | KO/K1III/IV
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24674 195 3.59 5h17m36?3899 — 6°50'39'874 —1.0280 —9.5700 5.880 20.10 | B5III
24813 1145 4.69 | 519 08.4744 +40 05 56.586 45.2614 | —664.7372 | 79.076 66.40 | GOV
24845 1146 4.29 | 519 34.5245 —13 10 36.439 —0.1705 —4.7400 3.030 20.20 | B0.5IV
25044 1147 4.72 | 521 45.7479 — 022 56.875 0.0300 1.6700 2.530 28.80 | B2IV-V
25336 201 1.64 | 52507.8631 + 6 20 58.928 —0.5869 | —13.2799 | 13.420 18.20 | B2III
25428 202 1.65 | 526 17.5134 428 36 26.820 1.7678 | —174.2194 | 24.890 8.00 | B7III
25606 204 2.81 | 528 14.7232 —20 45 33.988 —0.3586 | —85.9204 | 20.490 | —13.50 | G5IIL
25918 214 5.18 | 5 31 53.0156 —76 20 27.470 40.4240 287.7441 | 32.429 56.70 | K4III
25930, | 206 2.25 | 532 00.4007 — 017 56.731 0.1113 0.5600 3.560 16.00 | O9.511
25984 1151 4.71 | 532 43.6730 +32 11 31.278 —0.1426 —4.0000 0.800 | —0.20 | B5Iab
25985 207 2.58 | 532 43.8159 —1749 20.239 0.2290 1.5400 2.540 24.70 | FOIb
26069, | 212 3.76 | 533 37.5177 —62 29 23.371 0.1530 12.5600 3.140 6.80 | F6la
26176 208 4.39 | 534 49.2371 + 929 22.485 —0.0838 —2.4900 3.310 33.20 | BOIV...
26241 209 2.75 | 535 25.9825 — 554 35.645 0.1521 —0.6200 2.460 21.50 | O9IIL
26311* 210 1.69 | 536 12.8134 — 112 06.911 0.0994 —1.0600 2.430 25.90 | BOIa
26451,, | 211 2.97 | 537 38.6858 +21 08 33.177 0.1708 | —18.0399 7.820 24.30 | B4IlIp
26634 215 2.65 | 539 38.9399 —34 04 26.788 —0.0080 | —24.0498 | 12.160 35.00 | BTIV
27072 217 3.59 | 544 27.7904 —22 26 54.176 | —21.0936 | —368.4556 | 111.491 | —9.70 | F7V
27100 1154 4.34 | 544 46.3788 —65 44 07.893 —4.6040 6.1201 | 22480 | —3.00 | ATV
27288 219 3.55 | 546 57.3408 —14 49 19.020 —1.0234 —1.1800 | 46.470 18.60 | A2Vann
27366 220 2.07 | 547 45.3889 — 940 10.577 0.1048 —1.2000 4.520 20.50 | BO.5Iavar
27530 1156 4.50 | 549 49.6623 —56 09 59.987 9.7717 | —71.7692 | 18.780 15.70 | K1IIT
27621 1159 5.16 | 5 50 53.2209 —52 06 31.942 0.2627 | —76.2900 | 12.330 1.30 | G8III
27628 223 3.12 | 550 57.5929 —35 46 05.911 4.5795 404.6557 | 37.939 88.90 | K1.5III
27654 222 3.76 | 551 19.2958 —20 52 44.719 16.3361 | —647.9257 | 29.049 99.30 | G8III/IV
27673 221 3.97 | 551 29.3990 +39 08 54.529 0.7290 0.3900 | 15.170 9.70 | KOIII
27830 1158 4.56 | 553 19.6461 +27 36 44.143 0.2874 —9.5800 7.450 | —16.10 | AOV
27949 1157 4.96 | 554 50.7821 +55 42 25.008 —0.4319 17.2000 | 13.540 | —11.80 | A2V
27989* 224 0.45 | 5 55 10.3053 + 724 25.426 1.8373 10.8600 7.630 21.00 | M2Ib
28103 226 3.71 | 556 24.2929 —14 10 03.721 —2.9037 139.0203 | 66.470 | —1.50 | F1V
28199 1160 4.36 | 557 32.2100 —35 16 59.807 —0.2164 11.1900 3.820 | —7.00 | B2.5IV
28328 229 3.96 | 559 08.8053 —42 48 54.488 1.6840 | —11.4500 6.140 17.00 | KOIII
28358 225 3.72 | 559 31.6366 +54 17 04.762 9.8567 | —134.0500 | 23.220 8.20 | KOIII
283607, 227 1.90 | 559 31.7229 +44 56 50.758 —5.3136 —0.8801 | 39.720 | —18.20 | A2V
28734,y | 1163 4.16 | 6 04 07.2149 +23 15 48.028 —0.1887 | —119.7191 | 21.640 20.20 | G7III
29038 232 4.42 | 6 07 34.3248 +14 46 06.498 0.3413 | —21.1799 6.100 22.10 | B3IV
29271 239 5.08 | 6 10 14.4736 —74 45 10.963 30.8861 | —212.8046 | 98.537 34.90 | GHV
29276 235 4.72 | 610 17.9089 —54 58 07.121 —-0.4773 6.5300 1.970 | —2.00 | BO.5IV
29696 1168 4.32 | 615 22.6891 +29 29 53.074 —5.4306 | —261.7283 | 19.310 20.30 | G8IIlIvar
29800 1169 5.04 | 616 26.6196 +12 16 19.787 9.6675 186.2785 | 51.000 8.70 | F5IV-V
29807 238 4.37| 616 33.1356 —35 08 25.867 0.0318 87.5793 | 17.830 24.20 | G8II
29997 234 4.76 | 618 50.7771 +69 19 11.234 —0.3096 | —101.6502 | 18.550 | —7.00 | AOVn
300604 237 4.44 | 619 37.3868 +59 00 39.472 —0.4545 24.4300 | 21.880 | —3.60 | A2Vs
30073 1170 5.27 | 619 42.7984 — 74922471 —0.2900 0.7000 3.960 29.00 | B2.5V
30122 240 3.02 | 620 18.7925 —30 03 48.122 0.6162 3.8100 9.700 32.20 | B2.5V
30324 243 1.98 | 622 41.9853 —17 57 21.304 —0.2418 —0.4700 6.530 33.70 | B1II/II1
30343 241 2.87 | 622 57.6270 +22 30 48.909 4.1019 | —108.7886 | 14.070 54.80 | M3IIlvar
30419 4 244 4.39 | 623 46.0855 + 4 35 34.314 —1.3965 10.7499 | 25.390 15.80 | A5IV
30438 245 | -0.62 | 623 57.1099 —52 41 44.378 2.1989 23.6699 | 10.430 20.50 | FOIb
30520 242 4.92 | 624 53.9027 +49 17 16.415 0.0838 —2.4800 0.850 4.70 | K5labvar
30772 246 5.06 | 6 27 57.5695 — 445 43.756 —0.2830 —3.1400 2.410 24.50 | B2V
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30883 | 1173 | 4.13 | 6285777867 | +20°12'43%679 | —0.4248 | —14.0799 | 6.490 | 39.40 | BEIII
31216 | 1174 | 4.47| 63254.2273 | + 71958674 | —0.2615 —5.8000 | 2.160 | 12.30 | AOIb
31278 [ 1175 | 5.09 | 633379220 | — 113 12.553 0.1427 | —17.6800 | 6.080 | 25.00 | B5Vn
31416 249 | 4.54 | 63503.3882 | —22 57 53.255 0.9492 16.5199 | 7.920 | 32.00 | AOIII
31681 251 | 1.93| 637427011 | +16 23 57.308 | —0.1418 | —66.9205 | 31.120 | —12.50 | AOIV
31685 252 | 3.17| 637456713 | —431145.361 | —0.0393 —3.9900 | 7.710 | 28.20 | BSIII SB
32246 254 | 3.06| 64355.9260 | +2507 52.047 | —0.4367| —12.8100| 3.610 9.90 | A3mAG6-A9
323495, | 257 | -1.44| 645089173 | —16 42 58.017 | —38.0093 | —1223.1393 | 379.220 | —7.60 | AOm...
32362 256 | 3.35| 64517.3646 | +12 53 44.128 | —7.8758 | —190.9051 | 57.019 | 25.60 | F5IV
325780 | 258 | 4.48| 64751.6493 | + 22443.773 | —0.8654 | —12.3600| 8.740 | 11.30 | KOIII
32607 262 | 3.24| 648 11.4523 | —61 56 29.010 | —9.6927 242.0274 | 32.960 | 20.60 | ATIV
32759 [ 1180 | 3.50 | 649 50.4591 | —323030.520 | —0.7257 4.0400 |  4.130 | 14.00 | B1.5IVne
32768., | 263 | 2.94| 649 56.1683 | —50 36 52.415 3.5963 | —65.8492 | 17.850 | 36.40 | KOIIL...
33018 261 | 3.60| 65247.3382 | +335740.514 | —0.2138 | —47.6697 | 16.590 | 21.00 | A3III
33104 259 | 5.11| 653 42.2484 | +68 53 17.914 0.8385 7.3000 | 3.260 | —21.00 | B7III
33160 266 | 4.08| 65411.3978 | —12 02 19.060 | —9.4776 | —14.4695 | 12.940 | 97.30 | KAIII
33579 268 | 1.50 | 658 37.5484 | —28 58 19.501 0.2004 22900 | 7.570 | 27.40 | B21II
33694* | 260 | 4.55| 70004.0374 | +76 58 38.668 21.6508 | —13.8811 | 17.430 | —26.20 | KA4III
33856 | 1183 | 3.49| 70143.1477 | —2756 05.389 | —0.4535 4.6400 | 2.680 | 21.50 | KAIII
33977 270 | 3.02| 70301.4726 | —234959.847 | —0.1137 4.2800 | 1.270 | 48.40 | B3la
34045 271 | 4.11| 703454927 | —153759.830 | —0.0561 | —11.1999 | 8.110| 32.00 | BSII
34088 269 | 4.01| 704065318 | 42034 13.069 | —0.4073 —0.9600 | 2.790 6.70 | G3Ibv SB
34444 273 | 1.83| 70823.4843 | —262335.519 | —0.2047 3.3300 | 1.820 | 34.30 | F8la
34481, | 1189 | 3.78 | 708 44.8660 | —70 29 56.154 4.7350 108.0599 | 23.020 2.80 | G8IIIvar
34622 [ 1186 | 4.91| 71013.6819 | — 4 14 13.582 0.0000 217.8453 | 15.450 | 78.80 | KOIII
34752 274 | 4.91| 711393257 | +39 19 13.976 3.8064 2.0899 | 7.020 | —27.00 | K4II-ITT
34769 | 1187 | 4.15| 71151.8602 | — 029 33.952 | —0.0147 6.6800 | 8.700 | 15.00 | A2V
34834 275 | 4.49 | 712 33.6255 | —46 45 33.498 | —13.1958 106.7909 | 47.220 | —0.60 | FOIV
35228 281 | 3.97| 716498244 | —67 57 25.747 | —0.7301 8.5000 | 4.940 | 22.50 | F6II
352644 | 278 | 2.71| 717085564 | —370550.802 | —0.8835 7.0000 | 2.980 | 15.80 | K3Ib
35350 277 | 3.58 | 718055787 | +16 32 25.379 | —3.2053 | —37.9002 | 34.590 | —9.20 | A3V...
355500, | 279 | 3.50 | 72007.3776 | +21 58 56.354 | —1.3458 —7.7600 | 55.450 2.60 | FOIV...
35904 283 | 2.45| 724057025 | —2918 11.173 | —0.2874 6.6600 | 1.020 | 41.10 | B5la
36046 282 | 3.78 | 72543.5961 | +27 47 53.080 | —9.1401 | —84.4300| 25.900 8.40 | GOIII+...
36188 285 | 2.89 | 72709.0427 | + 81721.536 | —3.3874| —38.4497 | 19.160 | 22.00 | B8Vvar
36366 286 | 4.16 | 729 06.7190 | +31 47 04.381 12.4961 193.8204 | 54.060 | —5.70 | FOV...
36377. | 1194 | 3.25| 72913.8303 | —43 18 05.157 | —5.4833 188.7249 | 17.740 | 88.10 | K5III SB
36425 [ 1193 | 4.55| 72947.7828 | +12 00 23.631 0.0859 | —19.2600 | 5.820 | —15.40 | K2ITI
36795 288 | 4.44 | 734031805 | —22 17 45.841 | —2.9094 46.8380 | 38.909 | 61.40 | F6V
368504 | 287 | 1.58 | 734358628 | +315317.795 | —16.2001 | —148.1801 | 63.270 6.00 | A2Vm
36942 [ 1198 | 4.93 | 73539.7227 | —52 32 01.810 2.5689 | —11.5699 | 8.280 | 62.00 | K3III
36962 | 1196 | 4.06 | 7 3555.3464 | +26 53 44.667 | —2.9587 | —108.0806 | 13.570 | —20.60 | K5III
37088 289 | 5.14| 73716.6911 | — 406 39.526 | —4.5055 17.7398 | 16.110 | 46.00 | F6IIT
370964 | 290 | 4.53| 737221103 | —345806.709 | —1.1105 16.5299 |  9.100 | 24.00 | BSIV/V
37279, | 291 | 0.40| 739181183 | + 51329.975 | —47.9713 | —1034.5989 | 285.932 | —3.20 | F5IV-V
37447 203 | 3.94| 741148324 | — 93304.071 | —5.0567| —19.6399 | 22.610| 10.50 | KOIII
37504 297 | 3.93| 741492612 | —72 36 21.953 7.4439 15.2898 | 24.360 | 48.10 | KOIII
37609 202 | 4.93| 74300.4161 | +584237.297 | —4.7481| —52.1100 | 13.750 8.70 | A3IVn
37740 204 | 3.57| 744268542 | +24 2352773 | —1.6434| —56.2395| 22.730 | 20.60 | GS8III
37826 | 295 | 1.16| 745189504 | +28 01 34.315 | —47.2537 | —45.9586 | 96.740 3.30 | KOIlIvar
37891 [ 1202 | 5.03| 74556.8700 | —14 33 49.698 | —0.7694 6.2800 | 13.800 | —2.00 | F2V
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37908 | 1200 | 4.89 | 746074472 | +1830°36"157 | —5.3114 | —51.5294 | 9.550 | 81.10 | K5III
38170 | 1204 | 3.34| 74917.6552 | —24 5135229 | —0.4085 | —0.7100 | 2.420 2.70 | G6la
38373 | 1205 | 5.12| 75141.988 | + 146 00.726 | —0.9318 | —3.7800 | 7.760 | 32.30 | BSII
38414 301 | 3.71| 75213.0348 | —403432.830 | —1.2191 5.3000 | 9.460 | 24.00 | G5IIL...
38538,, | 1207 | 4.97 | 753 29.8143 | +264556.818 | —2.5402 | —31.1700 | 12.820 8.00 | A3V
38827 303 | 3.46 | 756 46.7143 | —52 58 56.496 | —3.1425 16.7600 | 8.430 | 19.10 | B3IVp
38901 | 1210 | 4.76 | 757 40.1063 | —30 20 04.451 | —0.6264 7.1400 | 2.260 | 28.40 | A7III
39079 304 | 4.93| 759441525 | — 34046.498 | —3.6856 | —1.8400 | 13.060 | —28.70 | K2III
39095 | 1212 | 4.61 | 75952.0507 | —182357.220 | —0.5122 | —35.0701 | 13.690 | —12.00 | A1V
39424 305 | 4.94| 80331.0803 | +274739.596 | —2.1501 | —35.2501 | 12.660 | —10.90 | K2III
39429 306 | 2.21| 80335.0467 | —400011.332 | —2.6823 16.7701 | 2.330 | —24.00 | O5IAf
39757 308 | 2.83| 80732.6488 | —24 18 15.567 | —6.0924 46.3781 | 51.989 | 46.60 | F2mF5IIp
39847 307 | 4.78 | 808 27.4472 | +513024.014 | —6.4372 | —2.1502 | 14.960 5.00 | A2V
39953 309 | 1.75| 809319502 | —472011.716 | —0.5834 9.9000 | 3.880 | 35.00 | WC8 + 09I
40259 311 | 499 | 81319.9681 | —154717.597 | —0.7981 | —2.8500 | 2.650 | 16.60 | G5Ib/II
40526 312 | 3.53| 81630.9206 | + 91107.961 | —3.1605 | —48.6498 | 11.230 | 22.30 | KA4III
40706 313 | 4.44| 81833.3123 | —363933.438 | —9.2470 | 100.6201 | 35.060 5.10 | Adm...
40843 | 1217 | 5.13| 82003.8603 | +271303.745 | —1.3778 | —376.2477 | 55.169 | 33.00 | F6V
40888 318 | 4.34| 820385404 | —772904.118 | —39.7125 40.7828 | 21.220 | 21.90 | KOIIL-IV
40945 | 1219 | 4.83| 82123.0265 | —330315.718 | —0.8996 2.3800 | 3.890 | 33.20 | K2/K3III
410374 | 315| 1.86| 82230.8356 | —59 3034.139 | —3.3294 22.7200 | 5.160 | 11.50 | K3III+B2V
41075 314 | 4.25| 82250.1096 | +43 11 17.270 | —2.3426 | —99.4397 | 8.390 | 24.40 | K5III
41307 316 | 3.91| 82539.6323 | — 35423125 | —4.4136 | —24.1999 | 26.090 | 10.00 | AOV
41312 319 | 3.77| 825441946 | —66 08 12.805 | —5.9045 | —152.1476 | 30.210 | 27.40 | K2IIIvar
41704 317 | 3.35| 83015.8700 | —+60 43 05.409 | —18.3066 | —107.7307 | 17.760 | 19.80 | GAII-III
42312 324 | 4.11| 83738.6331 | —425920.690 | —0.9460 9.4700 | 2.270 | 18.70 | A6II
42313 | 1223 | 4.14| 837393662 | + 54213.614 | —4.7080 | —6.9900 | 18.210 | 11.30 | A1Vnn
42402 | 1224 | 4.45| 838454377 | + 32029.167 | —1.2708 | —16.2899 | 9.250 | 26.50 | K2III
42509 325 | 4.98| 84001.4716 | —122831.340 | —5.4541 0.9301 | 7.780 | —10.60 | K3III
42536 | 1227 | 3.60 | 840 17.5854 | —525518.794 | —2.7224 35.0900 | 6.590 | 17.10 | B3IV
42570 | 1226 | 3.77 | 840 37.5699 | —46 38 55.480 | —0.6118 4.2900 | 1.050 | 25.30 | F3la
42806 | 1228 | 4.66 | 843 17.1461 | +21 28 06.602 | —7.6608 | —39.2498 | 20.580 | 28.70 | A1IV
42828 327 | 3.68| 843355375 | —331110.988 | —1.1375 10.6000 | 3.860 | 15.30 | B1.5I1I
42911 326 | 3.94| 84441.0996 | +1809 15511 | —1.1997 | —228.4583 | 23.970 | 17.10 | KOIII
431034 | 328 | 4.03| 846 41.8205 | +284535.634 | —1.5734 | —43.9499 | 10.940 | 16.00 | G8lab:
43305 | 1230 | 5.30 | 84921.7262 | — 32634.884 | —1.3070 | —21.6999 | 7.450 | 32.60 | BOMNp...
43409 332 | 4.02| 85031.9234 | —2742 35.440 | —10.0521 88.1598 | 15.630 | 24.50 | K3III
43783 336 | 3.84| 85502.8281 | —60 38 40.593 | —3.8322 42.2399 | 10.450 | 25.00 | BSIII
43813 334 | 3.11| 85523.6263 | + 556 44.028 | —6.6866 14.6498 | 21.640 | 22.80 | GSIII-TV
44066 337 | 4.26 | 85829.2217 | +11 51 27.723 2.8236 | —29.2202 | 18.790 | —13.80 | Abm
44127% | 335| 3.12| 85912.4539 | +48 02 30.575 | —43.9841 | —215.2160 | 68.320 | 12.20 | ATIV
44191 | 1234 | 4.45| 900054086 | —411512.979 | —3.6065 54.5902 | 16.190 | —6.50 | Fp
442484 | 339 | 3.96| 900383707 | +41 46 58.480 | —43.5983 | —219.2927 | 60.859 | 26.40 | F5V
44382 343 | 4.00 | 902 26.7959 | —66 23 45.876 | —0.3347 | —95.7998 | 26.240 4.90 | Am
44390 338 | 4.74| 90232.6921 | +67 37 46.628 | —3.8677 18.1499 | 11.350 4.60 | M3III
44471, | 341 | 3.57| 903 37.5267 | +470923.489 | —3.6637 | —55.3900 | 7.710 4.00 | A1Vn
44511 342 | 3.75| 904092804 | —470551.853 | —4.5851| —9.5699 | 10.550 | 24.30 | K2III
44700 | 1237 | 4.56 | 906 31.7669 | +38 27 07.975 | —2.4151 | —14.3400 | 4.810 | 17.30 | G8Ib-II
44798 | 1238 | 5.23| 907 44.8123 | +104005.488 | —1.3812| —9.9600 | 6.740 | 24.20 | BSIIIMNp
44816 345 | 2.23| 90759.7585 | —432557.322 | —2.1308 14.2800 | 5.690 | 18.40 | K4Ib-II
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45238 348 | 1.67 | 913"M1%755 | —69°43'01%948 | —30.3201 | 108.9132 | 29.340 | —5.20 | A2IV
45336 347 | 3.89| 91421.8590 | -+ 218 51.409 7.5108 | —306.0711 | 25.340 | —8.00 | B9.5V
45556 351 | 2.21| 917054067 | —59 16 30.825 —2.4831 13.1100 | 4.710 | 13.30 | A8Ib
45860 352 | 3.14| 921033013 | +342333.223 | —17.9998 14.7784 | 14.690 | 37.60 | MOITIvar
45902 | 1243 | 4.71| 921295908 | —25 57 55.580 —0.9106 | —9.2000 | 6.250 | 20.00 | MOIIT
45941 353 | 247| 922068183 | —55 00 38.405 —1.2463 11.2400 | 6.050 | 21.90 | B21V
46146 | 1244 | 4.47| 924392591 | +26 10 56.367 —2.3126 | —48.0596 | 15.280 | 28.20 | K2III
46390* | 354 | 1.99| 927352433 | — 839 30.969 —0.9771 33.2500 | 18.400 | —4.30 | K3III
46515 356 | 4.51| 92914.7196 | —35 57 04.808 —2.0374 5.0700 | 4.660 | 22.20 | K3III
46701 361 | 3.16| 93113.3188 | —57 02 03.757 —3.9917 6.0801 | 13.720 | —13.90 | K5III
46733 355 | 3.65| 931317081 | +63 03 42.699 15.8270 26.8592 | 43.200 | —9.50 | FOIV
46771 | 1246 | 4.99| 93156.7388 | +11 17 59.376 —6.1131 | —83.9995 | 13.670 | 29.40 | KOIlIvar
46853 358 | 3.17| 93251.4343 | +514038.281 | —101.8146 | —535.6372 | 74.149 | 15.40 | F6IV
46880 | 1247 | 5.02| 933124599 | —21 06 56.601 —1.4429 15.0900 | 9.760 | 15.70 | KOIII
46952 360 | 4.54| 93413.3819 | +36 23 51.208 0.5649 | —22.8901 | 18.520 | —11.70 | G8III
46977 357 | 4.54| 934288598 | +694949.234 | —12.3552 77.5907 | 30.890 | —27.40 | G4IIL-IV
47310 | 1249 | 4.68| 938272883 | + 43857.454 | —11.0663 | —49.9296 | 11.900 | 45.20 | K3III
47431 | 1250 | 3.90| 93951.3619 | — 108 34.117 3.1880 | —62.9197 | 11.830 | 23.20 | K3IIIvar
47452 364 | 5.07| 940183633 | —14 19 56.252 —1.8110 | —19.2500 | 6.330 | 18.00 | B4IV/V
47508 365 | 3.52| 941090328 | + 953 32.309 —9.7224 | —37.4497 | 24.120 | 27.00 | A5V+...
ATTSS,, | 366 | 4.78 | 944 12.0952 | —27 46 10.096 —3.9977 37.7599 | 8.490 | 24.00 | ATV+...
47854 | 1254 | 3.69| 94514.8113 | —62 30 28.451 —1.8601 8.2800 | 2.160 3.30 | G5Iab/Ib
47908 367 | 2.97| 94551.0730 | +23 46 27.317 —3.3576 | —9.5700 | 13.010 4.30 | GOII
48113 | 1255 | 5.08 | 948353714 | +46 01 15.629 21.3201 | —92.6217 | 54.260 5.10 | G2V
48319 368 | 3.78| 95059.3578 | +59 02 19.448 | —38.1556 | —151.7538 | 28.350 | 30.70 | FOIV
48455 371 | 3.88| 952458173 | +260025.025 | —16.0438 | —54.9206 | 24.520 | 13.80 | KOIII
48615 373 | 4.94| 954522087 | —19 00 33.696 —3.2499 | —37.0398 | 4.620 | 50.00 | K5III
48774 375 | 3.52| 95651.7416 | —54 34 04.046 —1.5099 2.8300 | 1.690 | 14.10 | B5Ib
48833 374 | 5.11| 95741.0540 | +410320.281 | —10.3386 | —26.2607 | 34.610 | —9.80 | F6Vs
49029 378 | 4.68| 1000 12.8066 | -+ 802 39.203 —2.0239 | —22.1099 | 6.210 | 23.40 | M2III
49402 | 1261 | 4.60 | 10 0507.4700 | —13 03 52.654 —2.5650 19.8999 | 11.770 | 28.00 | B8V
49583 379 | 3.48 | 1007 19.9523 | +16 45 45.592 —0.1351 | —0.5300 | 1.530 2.90 | AOIb
49669* | 380 | 1.36| 1008 22.3107 | +115801.945 | —16.9960 4.9094 | 42.090 3.50 | BTV
49841., | 381 | 3.61| 1010352775 | —122114.699 | —13.6718 | —100.2786 | 28.440 | 19.40 | KOITI
50099 385 | 3.29 | 10 13 44.2179 | —70 02 16.452 —6.9772 7.5501 | 8.810 7.00 | BSIII
50191 382 | 3.85| 1014 44.1553 | —42 07 18.990 | —13.5432 49.8407 | 31.720 7.40 | A2V
50335 384 | 3.43| 1016 41.4169 | -+23 25 02.318 1.4414 | —7.3000 | 12.560 | —15.60 | FOIII
50371 | 1264 | 3.39 | 1017 04.9758 | —61 19 56.295 —3.3700 6.3800 | 4.430 8.60 | K3II
50372 383 | 3.45| 1017057915 | +42 54 51.714 | —15.4847 | —42.6408 | 24.270 | 18.30 | A2IV
50799 | 1268 | 4.82 | 1022 19.5848 | —41 38 59.857 —2.4294 60.7697 | 16.260 | 20.90 | K1IIIvar
50801 386 | 3.06 | 1022 19.7406 | -+41 29 58.259 —7.1629 34.0999 | 13.110 | —20.50 | MOIII SB
50933 387 | 4.94| 1024 07.8462 | +65 33 59.123 —1.4393 | —20.8300 | 10.840 | —0.10 | AOsp...
50954 391 | 3.99| 1024 23.7063 | —74 01 53.803 —3.9064 | —27.6301 | 61.670 | —4.80 | F2IV
51069 389 | 3.83| 1026 05.4267 | —16 50 10.646 —8.9509 | —80.0590 | 13.140 | 39.60 | K4III
51172 392 | 4.28 | 102709.1011 | —31 04 04.004 —6.2591 9.6301 | 8.900 | 12.20 | KA4III
51232 393 | 3.81| 102752.7302 | —58 44 21.851 —1.7022 2.2100 | 3.130 9.40 | F21II
51233,, | 390 | 4.20 | 1027 52.9997 | 43642 25.962 | —10.6041 | —109.6203 | 22.340 5.60 | G8ITI-TV
51459 394 | 4.82| 1030 37.5798 | +555849.931 | —21.0933 | —33.4515 | 77.820 9.20 | F8V
51576 397 | 3.30| 103201.4634 | —614107.197 —2.3318 11.4200 | 6.560 | 26.00 | B4Vne
51624 396 | 3.84 | 1032486718 | -+ 918 23.708 —0.3763 | —3.5900 | 0.570 | 42.00 | B1Ib SB
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516354 | 1273 | 5.02 | 10"3256%602 | —47°00'127069 | —2.3501 6.8300 | 3.380 |  4.20 | K4III
51808* 395 4.86 | 10 35 05.4806 +75 42 46.612 | —12.3132 | —14.9603 | 12.680 16.60 | KOIII
51814 398 5.16 | 10 35 09.6929 +57 04 57.492 8.0539 37.1100 | 37.800 | —10.60 | F1V
51839 401 4.11| 10 35 28.1062 —78 36 28.029 | —12.8254 11.5303 | 7.890 | —22.40 | MOIII
52098 1275 4.68 | 10 38 43.2127 +31 58 34.455 0.0079 7.1800 | 6.880 | —6.80 | GOII
52154 402 4.29 | 10 39 18.3930 —55 36 11.767 —2.2269 4.3100 | 3.620 20.00 | G211
52419.4 | 406 2.74 | 10 42 57.4013 —64 23 40.020 —2.9109 12.0600 | 7.430 24.00 | BOVp
52457 405 5.08 | 10 43 24.9558 +23 11 18.256 —8.4608 8.2697 | 15.720 18.50 | A3Vn
52633 411 4.45 | 10 45 47.0033 —80 32 24.676 | —15.1419 6.1903 | 8.970 22.60 | B2.5IV
52943 410 3.11 | 10 49 37.4884 —16 11 37.134 6.4402 199.0202 | 23.540 | —1.20 | KO/K1III
53229 412 3.79 | 10 53 18.7051 +34 12 53.536 7.4547 | —286.0575 | 33.400 16.10 | KOITI-IV
53502 414 4.60 | 10 56 43.0512 —37 08 15.956 6.2687 | —124.4998 | 16.400 | —0.20 | KOIII
53721 1282 5.03 | 1059 27.9737 +40 25 48.925 | —27.6684 55.1456 | 71.040 11.30 | GOV
53740 1283 4.08 | 10 59 46.4647 —18 17 55.620 | —32.4673 129.1110 | 18.710 46.80 | K1III
53773 415 4.37 | 11 00 09.2640 —42 13 33.091 2.0707 4.5000 | 15.990 | —5.10 | A3IV
53807 1284 4.84 | 11 00 33.6486 + 337 02.979 1.0461 | —16.2400 | 9.540 6.40 | K1III
53910* 416 2.34 | 11 01 50.4768 +56 22 56.736 9.8331 33.7399 | 41.070 | —12.00 | A1V
54061% 417 1.81 | 11 03 43.6687 +61 45 03.720 | —19.2209 | —35.2516 | 26.380 | —8.90 | F7V comp
54182 418 4.62 | 1105 01.0273 + 720 09.626 | —23.1501 | —47.4005 | 34.540 4.70 | F2III-IVvar
54204.4 | 419 4.92 | 11 05 19.9074 —27 17 37.004 | —14.3090 —6.8692 | 22.980 17.00 | F3IV/V
54463 1289 3.93 | 11 08 35.3899 —58 58 30.133 —0.6506 2.0900 | 0.550 7.20 | GOIa0
54539 420 3.00 | 11 09 39.8084 +44 29 54.553 —5.8276 | —27.3802 | 22.210 | —3.80 | K1III
54682 421 4.46 | 11 11 39.4893 —22 49 33.050 0.3421 | —99.0599 | 12.260 6.40 | A1V
54872 422 2.56 | 11 14 06.5014 +20 31 25.381 10.2017 | —130.4330 | 56.521 | —20.20 | A4V
54879 423 3.33 | 11 14 14.4052 +15 25 46.453 —4.0811 | —79.3698 | 18.360 7.60 | A2V
55084 1292 4.45| 11 16 39.7009 — 339 05.764 —7.2247 | —35.7600 | 16.690 | —3.00 | A7IVn
55219 425 3.49 | 11 18 28.7368 +33 05 39.500 —-2.1175 27.5100 | 7.740 | —9.20 | K3III SB
552664 | 1293 4.76 | 1119 07.9010 +38 11 08.004 —4.8472 | —68.1002 | 17.820 | —3.00 | A2V
55282 426 3.56 | 11 19 20.4476 —14 46 42.749 —8.5819 206.6105 | 16.750 | —5.20 | KOIII
55425 4 428 3.90 | 11 21 00.4068 —54 29 27.669 —4.0540 —2.1999 | 10.150 16.00 | B5Vn
55434 427 4.05| 11 21 08.1943 + 6 01 45.558 —6.1514 | —12.8301 | 15.240 | —5.30 | B9.5Vs
55705 431 4.06 | 11 24 52.9238 —17 41 02.435 —6.7881 3.2201 | 38.900 1.00 | A9V
55945 1297 4.95 | 11 27 56.2400 + 2 51 22.555 1.1561 | —10.4100 | 5.250 | —9.10 | G8II-III
56211 433 3.82 | 11 31 24.2205 +69 19 51.873 —7.7703 | —18.7902 | 9.760 7.20 | MOIIIvar
56343 434 3.54 | 11 3300.1154 —315127.451 | —16.4116 | —41.5989 | 25.230 | —4.60 | G&III
56561 436 3.11 | 11 35 46.8848 —63 01 11.430 —4.9726 —6.8699 | 7.960 7.90 | BIII:
56633 1299 4.70 | 11 36 40.9134 — 948 08.089 —4.0133 2.8200 | 10.700 1.00 | B9.5Vn
56647 437 4.30 | 11 36 56.9306 — 049 25.495 0.0867 43.4300 | 18.310 1.00 | GOIII
56922 439 4.70 | 11 40 12.7891 —34 44 40.775 —3.5731 —1.8399 | 6.590 5.90 | B9V
57283, | 1301 4.71 | 11 44 45.7756 —18 21 02.428 1.9070 | —24.5600 | 9.310 | —4.60 | GS8III
57363.4 | 442 3.63 | 11 45 36.4191 —66 43 43.546 | —16.9447 33.2107 | 25.420 16.30 | A7III
57380 1302 4.04 | 11 45 51.5590 + 6 31 45.755 —1.3185 | —180.0183 | 10.420 50.70 | MOIII
57399 441 3.69 | 11 46 03.0140 +47 46 45.861 | —13.7285 28.3692 | 16.640 | —8&.80 | KOIII
57439 443 4.11 | 11 46 30.8226 —61 10 42.235 —3.0216 | —16.2300 | 7.510 | —3.50 | GOII
57565.4 | 1304 4.50 | 11 47 59.1359 +20 13 08.153 | —10.3348 —4.0403 | 14.400 0.20 | A comp SB
57632 444 2.14 | 11 49 03.5776 +14 34 19.417 | —34.3737 | —113.7828 | 90.160 | —0.10 | A3Vvar
57757 445 3.59 | 11 50 41.7186 + 145 52.985 49.4204 | —271.1788 | 91.740 4.40 | F8V
57803 446 4.47 | 11 51 08.6917 —45 10 24.494 —6.8486 —8.6198 | 7.030 2.20 | K4III
58001* 447 2.41 | 11 53 49.8475 +53 41 41.136 12.1335 11.1594 | 38.990 | —12.60 | AOV SB
58188 1309 5.17 | 11 56 00.9536 —17 09 02.983 —3.4236 —8.2299 | 11.420 15.00 | AOV
58590, | 1311 4.65 | 12 00 52.3901 + 6 36 51.561 —0.0168 | —29.7101 | 9.160 | —23.00 | A5V
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58948 450 | 4.12 12h05m12?5396 + 8°43'587748 | —14.8604 57.5203 | 19.080 | —31.30 | GS8III
59196, | 452 2.58 | 12 08 21.4998 —50 43 20.732 —5.0052 —6.4199 8.250 9.00 | B2IVne
59316 453 3.02 | 1210 07.4807 | —22 37 11.139 —5.1653 10.5501 | 10.750 4.90 | K2III
59504 454 | 5.14 | 1212 11.9418 | 477 36 58.469 3.2734 20.1800 | 29.700 | —0.20 | Abm
59747 455 2.79 | 12 15 08.7157 —58 44 56.140 —4.7135 —10.7199 8.960 | 22.20 | B2IV
59774 456 3.32 | 12 15 25.5601 +57 01 57.421 12.6875 7.8094 | 40.050 | —13.40 | A3Vvar
59803 457 |  2.58 | 1215 48.3702 —17 32 30.946 | —11.1575 22.3104 | 19.780 | —4.20 | BSIII
60000 459 | 4.24 | 1218 20.8242 —79 18 44.063 | —13.6850 12.0003 | 12.050 | 23.00 | B6Vn
60129 460 3.89 | 1219 54.3569 — 040 00.492 —3.9429 —23.1300 | 13.060 2.30 | A2IV
60172 1317 | 4.97| 1220 20.9809 | + 3 18 45.267 | —19.6206 —62.8498 | 11.430 | 35.70 | K1III
60351 1318 4.78 | 12 22 30.3122 425 50 46.177 —0.7963 —8.8500 | 11.930 0.50 | F8:p...
607184 | 462 0.77| 12 26 35.8958 | —63 05 56.730 —5.2117 —14.7299 | 10.170 | —11.20 | B0.5IV
60823 464 3.91 | 12 28 02.3820 —50 13 50.286 —3.3860 —12.4099 7.360 8.00 | B3V
60965 465 2.94 | 12 29 51.8554 —16 30 55.557 | —14.6003 | —139.2986 | 37.110 9.00 | B9.5V
61084 468 1.59 | 12 3109.9593 | —57 06 47.562 3.4305 | —264.3263 | 37.090 | 20.60 | M4III
61199 469 3.84 | 12 32 28.0148 | —72 07 58.758 | —10.9927 —5.1597 | 10.070 2.50 | B5V
61281 472 3.85 | 12 33 28.9443 469 47 17.656 | —11.2189 11.4196 6.550 | —11.40 | B6IIIp
61317 470 4.24 | 12 33 44.5446 +41 21 26.927 | —62.6215 292.9071 | 119.459 6.90 | GOV
61359 471 2.65 | 12 34 23.2346 | —23 23 48.333 0.0625 —56.0002 | 23.340 | —7.60 | G5II
61394, | 1323 | 4.80 | 12 34 51.0815 | +22 37 45.332 —4.1473 28.5300 8.940 | —16.00 | AOIV
614184 | 473 5.03 | 12 3507.7597 | +18 22 37.408 —0.3217 23.3000 5.310 3.90 | K2IIT
61585 474 2.69 | 12 37 11.0184 —69 08 08.030 —7.4630 —12.4398 | 10.670 | 18.00 | B2IV-V
61740 475 4.66 | 12 39 14.7669 — 759 44.032 —5.2039 —24.6601 | 10.240 | —19.70 | K2III
61960 | 1326 | 4.88| 1241 53.0565 | +10 14 08.251 5.5971 —89.5100 | 27.100 1.60 | AOV
62223 1327 5.42 | 12 45 07.8270 +45 26 24.922 —0.2090 13.0500 4.590 | 11.70 | C7lab
62434 481 1.25 | 12 47 43.2631 —59 41 19.549 —6.3721 —12.8198 9.250 | 20.00 | BO.5III
62683 1331 4.90 | 12 50 41.1665 —33 59 57.489 —2.3408 —14.2899 8.390 | 18.00 | B9V
62763 | 1332 | 4.93| 1251 41.9216 | 427 32 26.565 —0.7143 —8.8200 | 10.620 | —1.40 | GOIII
62896 482 | 4.25| 1253 26.1992 —40 10 43.938 6.0765 —21.8298 | 21.030 | —2.50 | A4IV
62956* 483 1.76 | 12 54 01.7494 +55 57 35.356 13.3078 —8.9908 | 40.300 | —9.30 | AOp
62985 1335 4.77| 12 54 21.1633 — 932 20.380 —1.2344 —19.7199 7.820 | 17.60 | M3IIlvar
63090 484 3.39 | 1255 36.2078 | + 323 50.893 | —31.4848 —52.8108 | 16.110 | —17.80 | M3III
631254 | 485 2.89 | 1256 01.6674 | +38 19 06.167 | —19.8349 54.9783 | 29.600 | —3.30 | AOspe...
63608 488 2.85| 13 02 10.5971 +10 57 32.941 | —18.6774 19.9595 | 31.900 | —14.60 | G8IIIvar
63613, | 487 | 3.61| 1302 16.2633 | —71 32 55.879 55.5193 —23.2706 | 35.910 | 36.50 | K2III
63901 1337 5.20 | 13 05 44.4360 +35 47 56.035 —3.0207 19.3200 | 11.550 | —13.00 | B9V
64004 489 4.27 | 13 06 54.6393 —49 54 22.486 —2.7162 —12.4299 7.920 | 14.30 | B1.5V
642384 | 490 | 4.38| 13 09 56.9915 — 532 20.435 —2.3496 —32.8000 7.860 | —2.90 | A1V
64394 492 4.23 | 13 11 52.3935 +27 52 41.459 | —60.4826 882.6766 | 109.229 5.20 | GOV
64661 493 | 4.79| 1315 14.9406 | —67 53 40.521 —6.5407 —10.6298 8.040 5.00 | B8V
64844 494 4.72 | 13 17 32.5406 +40 34 21.387 | —11.0297 18.4494 | 11.390 7.50 | F3III
64852 1344 | 4.78| 1317 36.2827 | + 5 28 11.530 —0.4795 10.0000 6.030 | —26.80 | M2III
64924 1345 4.74 | 13 18 24.3146 —18 18 40.306 | —75.1334 | —1063.7820 | 117.301 | —8.10 | G5V
64962 495 2.99| 13 18 55.2968 | —23 10 17.444 4.9609 —41.0900 | 24.690 | —5.40 | G8III
65109 496 2.75| 13 20 35.8176 | —36 42 44.262 | —28.3384 —87.9763 | 55.640 0.10 | A2V
65271 1347 | 4.52| 13 22 37.9371 —60 59 18.215 —4.8798 —15.1898 9.200 | 26.00 | B3V
65378% | 497 2.23 | 13 23 55.5429 +54 55 31.302 14.0645 —22.0110 | 41.730 | —9.00 | A2V
65474 498 0.98 | 1325 11.5793 | —11 09 40.759 —2.8880 —31.7300 | 12.440 1.00 | B1V
65721 1349 | 4.97| 13 28 25.8094 | +13 46 43.634 | —16.1177 | —576.1879 | 55.220 4.70 | G5V
66200 1351 4.92 | 13 34 07.9309 + 3 39 32.280 2.9320 —24.0301 | 17.790 | —11.90 | Alp SrCrEu
66249 501 3.38 | 1334 41.5920 | — 035 44.953 | —18.5939 48.5605 | 44.550 | —13.20 | A3V
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66257 502 | 4.91| 13'3417°8083 | +37°10'567694 7.0874 —9.8102 | 22.460 7.40 | F2IV SB
66657 504 | 2.29| 1339 53.2584 | —53 27 59.018 —1.6350 | —12.7900 | 8.680 5.60 | B1IIT
66803 | 1355 | 5.03| 1341 36.7766 | — 8 42 10.743 —6.1812 40.2802 |  7.130 | —36.60 | M211I
67153 506 | 4.23| 13 4541.2452 | —330237.397 | —36.7320 | —146.1671 | 51.910 | —21.80 | F3V
67275 507 | 4.50 | 1347 15.7429 | +17 27 24.862 | —33.5687 54.1779 | 64.121 | —15.60 | F7V
67301* | 509 | 1.85| 1347324376 | +49 18 47.754 | —12.3972 | —15.5608 | 32.390 | —10.90 | B3V SB
67472 508 | 3.47 | 1349 36.9800 | —42 28 25.434 —2.1557 | —19.2200 | 6.190 | 12.60 | B2IV-Ve
67494 510 | 4.96 | 1349 52.2835 | —18 08 03.004 —6.9689 | —37.7102 | 13.480 | —39.70 | KOIII
67627 511 | 4.58| 1351 25.9396 | +64 43 23.778 0.2264 —4.5500 | 8.330 | —10.70 | M3III
67927., | 513 | 2.68| 13 54 41.0787 | +18 23 51.781 —4.2822 | —358.1001 | 88.170 | —0.10 | GOIV
68002 512 | 2.55| 13 5532.3858 | —47 17 18.150 —5.6159 | —44.7498 | 8.480 6.50 | B2.5IV
68191 514 | 4.71| 1357 38.8836 | —63 41 12.105 —6.0834 | —32.8297 | 15.610 | 22.20 | K4III
68269 515| 5.20| 13 58 31.1460 | —24 58 20.095 —3.6712| —29.2899 | 9.610 5.00 | BV
68520 516 | 4.23| 1401 38.7933 | + 132 40.315 1.1611 | —21.2000 | 14.940 | —2.00 | A3V
687024 | 518 | 0.61| 14 03 49.4045 | —60 22 22.942 —4.5798 |  —25.0599 | 6.210 | —12.00 | B1III
687560, | 521 | 3.67| 14 04 23.3498 | 464 22 33.062 —8.7129 17.1898 | 10.560 | —16.00 | AOIII SB
68895 519 | 3.25| 1406 22.2971 | —26 40 56.500 3.2120 | —140.8178 | 32.170 | 26.70 | K2III
68933 520 | 2.06 | 14 06 40.9485 | —36 22 11.836 | —42.9951 | —517.8609 | 53.520 1.30 | KOIIIb
691125, | 524 | 4.80| 14 08 50.9269 | +77 32 51.051 —9.3865 33.3898 | 6.520 | 10.50 | K3III
69226 522 |  4.82| 1410 23.9336 | +25 05 30.037 —1.6946 | —60.0697 | 27.270 | 10.80 | FOIVw
69427 523 | 4.18 | 14 12 53.7458 | —10 16 25.326 0.5447 140.7901 | 14.590 | —4.00 | K3III
69673%, | 526 | -0.05| 14 1539.6720 | 419 10 56.677 | —77.1804 | —1999.4342 | 88.850 | —5.19 | K2ITIp
69701 525 | 4.07 | 14 16 00.8698 | — 6 00 01.968 —1.7321 | —419.8356 | 46.740 | 12.50 | F7V
69713 528 | 4.75| 1416 09.9294 | +51 22 02.033 | —16.0154 89.4197 | 33.540 | —17.00 | A9V
69732 527 |  4.18| 14 16 23.0187 | 446 05 17.900 | —18.0158 159.0092 | 33.580 | —8.10 | AOsh
69879., | 1370 | 4.80 | 14 17 59.8196 | +35 30 34.219 0.4029 14.1801 | 14.630 | —25.60 | K11II
69974 | 1371 | 4.52| 1419 06.5916 | —13 22 15.942 —1.1731 29.3901 | 17.470 | —10.90 | A1V
70069 529 | 4.30 | 1420 19.5430 | —56 23 11.391 —1.1188 —7.5700 | 2.750 4.20 | B6Ib
70090 | 1373 | 4.05| 14 20 33.4316 | —37 53 07.061 —5.4483 | —11.3899 | 13.190 | —4.00 | AOIV
70400 | 1375| 5.10 | 14 24 11.3447 | + 549 12.470 —5.2209 6.4900 | 21.560 | —10.00 | A5V
70497 531 | 4.04| 142511.7964 | +51 51 02.677 | —25.4766 | —399.0784 | 68.630 | —10.90 | F7V
70574 | 1377 | 4.56 | 14 26 08.2239 | —45 13 17.127 —1.2787 | —14.0200 | 3.150 | —21.50 | B2IV
70692 | 1379 | 4.25| 14 27 31.5431 | +75 41 45.574 2.3502 22.0899 |  9.460 | 10.10 | KA4III
70753 532 | 4.97| 14 28 10.4267 | —29 29 29.895 —1.9048 | —23.8100 | 7.850 6.00 | B7/B8V
707554 | 533 | 4.81| 1428 12.1381 | — 2 13 40.646 —9.4031 —2.9200 | 24.150 | —9.50 | G2III
71053 534 | 3.57| 14 3149.7899 | +30 22 17.174 —7.7611 120.2204 | 21.920 | —13.70 | K3III
71075 535 | 3.04 | 14 32 04.6719 | +38 18 29.709 —9.8174 151.8732 | 38.291 | —35.50 | A7IIIvar
71284 | 1380 | 4.47 | 14 34 40.8170 | +29 44 42.468 14.4599 132.7190 | 64.660 0.80 | F3Vwvar
71352 537 | 2.33| 14 3530.4238 | —42 09 28.168 —3.1755| —32.4400 | 10.570 | —0.20 | B1Vn + A
716815 | 538 | 1.35| 14 39 35.0802 | —60 50 13.761 | —492.6738 953.3766 | 742.229 | —22.20 | K1V
71860 541 | 2.30 | 14 41 55.7556 | —47 23 17.520 —2.0826 | —24.2200| 5.950 7.30 | BL.5III
71908 539 | 3.18| 14 42 30.4194 | —64 58 30.499 | —30.3605 | —234.0647 | 60.970 7.40 | F1Vp
71957 545 | 3.87| 1443 03.6234 | — 539 29.544 6.9827 | —319.8984 | 53.540 5.20 | F2I11
71995 | 1383 | 4.80 | 14 43 25.3632 | +26 31 40.261 —0.9903 | —16.6800 | 3.670 5.60 | M3III
72010 544 | 4.06 | 14 43 39.4400 | —35 10 25.159 —4.9694 | —176.8218 | 15.890 | —38.10 | K3III
72220 547 | 3.73| 14 46 14.9241 | + 153 34.388 —7.7402 |  —21.7501 | 25.350 | —6.10 | AOV
72290 546 | 5.22 | 14 47 01.2935 | —52 23 00.664 —1.9584 | —82.3204 | 12.580 | —20.80 | G6III
72370 542 | 3.83| 14 47 51.7088 | —79 02 41.103 —1.9890 | —15.7500 | 7.930 | —0.10 | K5III
72607 | 550 | 2.07 | 14 50 42.3264 | +74 09 19.818 —7.8844 11.9098 | 25.790 | 16.80 | K4lIlvar
72622 548 | 2.75| 1450 52.7131 | —16 02 30.401 —7.3315 |  —69.0004 | 42.250 | —10.00 | A3IV
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73199., | 554 | 4.63| 14'57'350072 | +65°55'56/857 | —12.7935 32.4794 | 8.200 |  7.30 | M5ITI
73273 | 552 2.68| 14 58 31.9268 | —43 08 02.256 | —3.1115| —38.3000 | 6.230 |  0.20 | B2III
73334, | 553 | 3.13| 14 59 09.6850 | —42 06 15.098 | —1.5958 | —21.3300 | 6.050 |  9.10 | B2IV
73473 | 1394 | 4.91| 1500 58.3486 | — 831 08.195 | —4.4626 —3.4000 | 10.720 | —38.70 | B9.5V
73555 | 555 | 3.49| 1501 56.7623 | +40 23 26.036 | —3.5187 | —29.2202 | 14.910 | —19.90 | GSIII
73714 | 556 | 3.25| 1504 04.2156 | —2516 55.073 | —5.2974 | —44.6899 | 11.170 | —4.20 | M3/MA4III
73745 | 557 | 4.52| 1504 26.7417 | 426 56 51.536 | —13.1858 —4.5207 | 13.040 | —25.50 | K2IIT
73996 | 1396 | 4.93 | 1507 18.0659 | 424 5209.104 | 13.5800 | —163.5121 |50.700 | —9.80 | F5V
743764 | 1398 | 3.88 | 1511 56.0757 | —48 44 16.147 | —9.7568 | —47.9695 | 17.890 |  3.00 | BOV
74392 | 559 | 4.54| 1512132901 | —19 47 30.158 | —2.5216 | —32.5500 | 8.660 | —11.60 | Asp...
74395 | 558 | 3.41| 151217.0950 | —52 05 57.290 | —12.3655 | —70.9996 | 28.060 | —9.70 | GSIII
74604 | 1399 | 4.91| 1514 37.3192 | —313108.836 | —0.7601 1.8300 | 2.860 | —22.80 | F3ITI
74666 | 563 | 3.46 | 151530.1630 | 433 18 53.401 6.7683 | —110.5709 | 27.940 | —12.20 | GSITI
74785 | 564 | 2.61| 1517004148 | — 92258503 | —6.5132 | —20.7602 | 20.380 | —35.20 | B8V
74824 | 561 | 4.07| 1517 30.8494 | —58 48 04.349 | —12.6626 | —135.4585 | 33.750 |  9.60 | A3V
74946 | 560 | 2.87| 1518 54.5822 | —68 40 46.362 | —12.1898 | —31.9996 | 17.850 | —3.00 | A1V
75097* | 569 | 3.00 | 1520 43.7155 | +71 50 02.458 | —3.8554 17.6800 | 6.790 | —3.90 | A3II-III
75141 | 1402 | 3.22 | 1521223217 | —40 38 51.064 | —1.6791| —24.0500 | 6.390 | 2.00 | B1.5IV
75177 | 566 | 3.57 | 1521483700 | —36 1540.955 | —7.5942 | —86.0302 | 9.990 | —29.40 | K5IIT
75304 | 1403 | 4.54| 1523 09.3501 | —36 51 30.559 | —1.5039 | —21.5300 | 5.380 | 2.30 | B4V
75411 | 568 | 4.31| 1524 29.4278 | 43722 37.800 | —12.3895 84.6897 | 26.960 | —9.50 | FOV
75458 | 571 | 3.29| 1524 55.7747 | +58 57 57.836 | —1.0694 17.3001 | 31.920 | —11.10 | K2III
75695., | 572 | 3.66 | 1527 49.7308 | 429 06 20.530 | —13.8405 86.8401 | 28.600 | —18.70 | FOp
75973 | 573 | 5.04| 1530 55.7593 | +40 49 58.968 0.9710 —8.8100 | 3.740 | —10.40 | K5IIT
761274 | 576 | 4.14 | 1532557825 | +31 21 32.880 | —1.5318 —8.9401 | 10.490 | —25.00 | B6Vnn
76219 | 1409 | 4.61 | 1534 10.7008 | —10 03 52.303 | 20.6925 | —234.1124 | 34.539 | 47.70 | K11V
762675, | 578 | 2.22| 1534 41.2681 | +26 42 52.895 8.9843 | —89.4402 | 43.650 |  1.70 | AOV
76333 | 577 | 3.91| 1535315790 | —14 47 22.333 4.5281 6.9301 | 21.420 | —27.50 | KOIII
76440 | 574 | 4.11| 1536 43.2225 | —66 19 01.335 4.0680 | —54.6602 | 15.090 | —15.50 | KOITI
76470 | 579 | 3.60 | 1537 01.4498 | —28 08 06.286 | —1.0025 —3.4800 | 16.760 | —24.90 | K3III
76880 | 1413 | 4.75| 1541 56.7981 | —19 40 43.781 | —2.3513 | —104.3300 | 8.160 | —3.80 | K5III
77055% | 590 | 4.29 | 1544 03.5193 | +77 47 40.175 6.3287 —2.5001 | 8.680 | —13.10 | A3Vn
77070 | 582 | 2.63| 1544 16.0748 | + 625 32.257 9.0341 44.1398 | 44.540 | 2.90 | K2IIT
77233 | 583 | 3.65| 1546 11.2564 | +15 25 18.572 4.7400 | —41.3101 | 21.310 | —0.80 | A3V
77277 | 587 | 5.19| 1546 40.0053 | +62 35 58.405 5.7945 | —56.5402 | 12.000 | —6.30 | A2IV
77450 | 584 | 4.09 | 1548 44.3768 | +18 08 29.629 | —3.6326 | —88.7206 | 9.360 | —38.70 | MIIII
77516 | 585 | 3.54| 1549 37.2084 | — 32548748 | —6.5498 | —27.4101 | 20.940 | —9.40 | AOV
77622 | 588 | 3.71| 1550 48.9661 | + 4 28 39.829 8.5582 61.8704 | 46.390 | —9.40 | A2m
77634 | 586 | 3.97| 1550 57.5376 | —33 37 37.796 | —0.4740 | —24.9101 | 15.860 | —18.00 | BO.5III-IV
77655 | 1414 | 4.79 | 1551 13.9316 | +3539 26.575 | —0.6621 | —347.4148 | 32.130 | —24.00 | KOIIL-TV
TT760., | 1416 |  4.60 | 15 52 40.5415 | 442 27 05.465 | 39.6656 |  629.5518 | 63.082 | —55.20 | FOV
77811 | 1415 | 5.04 | 1553 20.0586 | —20 10 01.345 | —0.2564 | —19.0000 | 9.150 | —4.00 | B3V
77952 | 589 | 2.83| 1555 08.5623 | —63 25 50.616 | —28.0893 | —401.9172 | 81.240 | —0.30 | F2III
78072 | 591 | 3.85| 1556 27.1828 | 41539 41.821 | 21.5461 | —1282.1577 | 89.919 |  6.50 | F6V
78159 | 593 | 4.14 | 1557 35.2518 | 426 52 40.368 | —5.7214 | —60.2406 | 14.200 | —30.50 | K3IIT
78180 | 595 | 4.96 | 1557 47.4411 | 454 44 59.145 | —17.3476 |  106.4693 | 29.570 | —11.00 | FOIV
78207 | 1417 | 4.95| 1558 11.3689 | —14 16 45.691 | —0.8455| —16.7700 | 6.360 | —5.60 | B8Ia/Iab
78265 | 592 | 2.89| 1558 51.1129 | —26 06 50.779 | —0.8909 | —25.7100 | 7.100 | —3.00 | B1V + B2V
78323 | 1418 | 4.99 | 1559 30.2663 | —41 44 39.970 | —3.3739| —16.5100 | 8.590 | —27.00 | GSIII
78401,, | 594 | 2.29| 16 00 20.0063 | —22 37 18.156 | —0.6262| —36.9001 | 8.120 | —14.00 | BO.2IV
78527 | 598 | 4.01| 16 01 53.3457 | +58 33 54.905 | —40.9157 |  334.9553 | 47.790 | —8.50 | FSIV-V
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788204 | 597 2.56 16h05"§6?2307 —19°48'19632 —0.4783 | —24.8900 | 6.150 | —6.60 | BO.5V
78914 596 4.73 | 16 06 29.4381 —45 10 23.467 1.6521 37.0303 | 26.410 | —15.50 | Am
78918.4 | 599 4.22 | 16 06 35.5448 —36 48 08.238 —1.3188 | —31.0599 | 7.940 14.60 | B2.5Vn
79101., | 601 4.23 | 16 08 46.1779 +44 56 05.662 —2.4466 35.8601 | 14.270 | —15.60 | BOMNp...
79119 1423 4.73 | 16 08 58.2990 +36 29 27.399 —3.3759 343.4732 | 28.840 | —18.20 | KOIII-IV
79509 600 4.95| 16 13 28.7289 —54 37 49.683 —0.6139 | —22.4800 | 7.450 | —13.50 | G4III
79593 603 2.73 | 16 14 20.7395 — 341 39.563 —3.0617 | —142.9110 | 19.160 | —19.90 | M1III
79664 602 3.86 | 16 15 26.2708 —63 41 08.454 0.5279 | —13.4900 | 5.250 | —4.70 | G5II
79822 612 4.95| 16 17 30.2878 +75 45 19.190 | —24.3689 257.8001 | 33.520 | —9.50 | F5V
79882 605 3.23 | 16 18 19.2890 — 441 33.038 5.5112 40.0802 | 30.340 | —10.30 | GS8III
79992 608 3.91| 16 19 44.4368 +46 18 48.119 —1.2692 39.3101 | 10.370 | —13.80 | B5IV
80000 604 4.01| 16 19 50.4225 —50 09 19.828 | —16.5820 | —52.8394 | 25.580 | —29.20 | G8III
80047 1424 4.68 | 16 20 20.8056 —T78 41 44.682 —3.3705 | —36.5900 | 4.260 | —12.00 | M5III
80112 4 607 290 | 16 21 11.3160 —25 35 34.067 —0.7414 | —18.0300 | 4.440| —0.40 | B1IIT
80170 609 3.74 | 16 21 55.2144 +19 09 11.269 —3.3480 44.6104 | 16.690 | —35.30 | A9III
80179 1427 4.82 | 16 22 04.3490 + 101 44.541 | —10.4027 48.0914 | 36.560 | —45.50 | FOV
80463 613 4.57 | 16 25 24.9533 +14 01 59.770 2.7068 | —59.8901 | 13.870 | —6.60 | B9p Cr
80650 619 4.94 | 16 27 59.0137 +68 46 05.294 —4.5157 33.8200 | 6.640 | —6.70 | AOIII
80686 610 490 | 16 28 28.1436 —70 05 03.843 39.1200 110.7733 | 82.609 8.50 | FOV
80763 616 1.06 | 16 29 24.4609 —26 25 55.209 —0.7564 | —23.2100 | 5.400 | —3.20 | M1Ib + B2.5V
808167, | 618 2.78 | 16 30 13.2000 +21 29 22.608 —7.0523 | —14.4903 | 22.070 | —25.50 | G8III
80911 1431 4.24 | 16 31 22.9333 —34 42 15.718 —0.9334 | —18.5600 | 4.370 1.00 | B2III-1V
81065 611 3.86 | 16 33 27.0835 —78 53 49.732 | —43.5102 | —77.5864 | 20.440 6.10 | KOIV SB
81126 621 4.20 | 16 34 06.1821 +42 26 13.348 —0.8157 59.8001 | 10.790 | —10.90 | B9Vvar
81266 620 2.82 | 16 35 52.9537 —28 12 57.658 —0.6499 | —22.5000 | 7.590 2.00 | BOV
81377 622 2.54 | 16 37 09.5378 —10 34 01.524 0.8864 25.4400 | 7.120 | —15.00 | 09.5V
81497 1434 4.86 | 16 38 44.8453 +48 55 42.033 —4.8808 26.8101 | 8.670 | —55.20 | M2.5I11
81724 624 491 | 16 41 34.3830 —17 44 31.801 —1.5161 —0.9200 | 8.340 | —24.40 | G8II/III
81833 626 3.48 | 16 42 53.7652 +38 55 20.116 3.0488 | —84.9797 | 29.110 8.10 | G8III-IV
82020,y | 627 4.84 | 16 45 17.8177 +56 46 54.686 3.2017 69.9600 | 37.410 0.00 | F2V
82273 625 1.91 | 16 48 39.8949 —69 01 39.774 3.3248 | —32.9200 | 7.850 | —3.30 | K2IIb-IIIa
82363 1435 3.77 | 16 49 47.1563 —59 02 28.961 5.1307 | —25.2798 | 10.410 9.00 | K5IIT
82369 1438 4.64 | 16 49 50.0288 —10 46 58.799 6.3590 | —81.9400 | 27.040 | —0.60 | F7IV
82396 628 2.29 | 16 50 09.8130 —34 17 35.634 | —49.3716 | —255.8597 | 49.850 | —2.50 | K2IIIb
82504 1440 5.03 | 16 51 45.2620 +24 39 23.158 0.7556 5.4500 | 4.300 | —15.70 | K2II-I1T
82514,y | 1439 3.00 | 16 51 52.2323 —38 02 50.567 —0.7484 | —21.6000 | 3.970 | —25.00 | B1.5IV + B
82673 1442 4.39| 16 54 00.4715 +10 09 55.293 —3.6405 | —34.6802 | 13.950 | —21.00 | B8V
83000 633 3.19 | 16 57 40.0974 + 922 30.118 | —19.8005 —9.7010 | 37.991 | —55.60 | K2IIIvar
83081 631 3.12 | 16 58 37.2117 —55 59 24.507 —2.1824 | —35.2900 | 5.680 | —6.00 | K5IIT
83153 632 4.06 | 16 59 35.0477 —53 09 37.576 0.1245 21.5299 | 10.720 23.10 | K4III
83207 634 3.92| 17 00 17.3738 430 55 35.057 —3.7055 26.8902 | 20.040 | —25.10 | AOV
83262 1445 4.82| 17 01 03.6020 — 413 21.517 —2.6926 | —77.9201 | 8.110 | —6.70 | K4III
83613 635 4.89 | 17 05 22.6905 +12 44 26.980 3.4605 | —11.0200 | 22.680 | —4.20 | A4IV
83895 639 3.17| 17 08 47.1956 +65 42 52.860 —3.3651 19.1500 | 9.600 | —14.10 | B6III
84143 638 3.32 | 17 12 09.1935 —43 14 21.080 2.0142 | —287.4163 | 45.560 | —27.00 | F3p
84379 641 3.12 | 17 15 01.9106 +24 50 21.135 —1.5530 | —157.6848 | 41.551 | —41.00 | A3IVv SB
84380 643 3.16 | 17 15 02.8343 +36 48 32.983 —2.2774 2.7000 | 8.890 | —25.70 | K3Ilvar
84833, | 1454 5.01| 17 20 18.8712 +18 03 25.490 0.6304 | —55.6903 | 6.900 | —46.00 | M2ITI
84970 644 3.27 | 17 22 00.5784 —24 59 58.364 —0.6503 | —23.6400 | 5.790 | —3.60 | B2IV
85258 645 2.84 | 17 25 17.9887 —55 31 47.583 —0.9694 | —24.7100 | 5.410 | —0.40 | K3Ib-1I
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85340 1457 4.16 17h26n122?2161 —24°10'31"114 —0.1440 | —117.6931 | 38.961 | —37.20 | A3IV:m
85355 1459 4.34 | 17 26 30.8803 + 4 08 25.295 0.0836 7.0900 2.780 | —27.10 | K3Ilvar
85365 647 4.53 | 17 26 37.8814 — 505 11.745 —6.1261 | —42.7500 | 33.280 0.40 | F3V
85423 646 4.28 | 17 27 21.2737 —29 52 01.320 1.1065 | —137.4073 | 29.260 | 37.30 | F3III
85670* 653 2.79 | 17 30 25.9620 +52 18 04.994 —1.6996 11.5700 9.020 | —20.00 | G2II
85693 1460 4.41 | 17 30 44.3100 426 06 38.323 1.3653 16.7801 8.880 | —26.40 | K3IIIvar
85696 649 2.70 | 17 30 45.8357 —37 17 44.920 —0.3511 | —29.1400 6.290 8.00 | B2IV
857274 | 648 3.60 | 17 31 05.9130 —60 41 01.853 —7.3049 | —99.3694 | 17.420 12.00 | B8V
85792 651 2.84 | 17 31 50.4933 —49 52 34.121 —3.2348 | —67.1500 | 13.460 | —2.00 | B2Vne
85819 655 4.89 | 17 32 10.5697 +55 11 03.273 17.3436 54.2391 | 32.960 | —15.20 | Am...
85829 657 4.86 | 17 32 16.0258 +55 10 22.651 16.7760 62.4593 | 32.640 | —16.00 | Am
85927 652 1.62 | 17 33 36.5200 —37 06 13.756 —0.7440 | —29.9500 4.640 0.00 | B1.5IV+...
86032 656 2.08 | 17 34 56.0706 +12 33 36.125 7.5185 | —222.6066 | 69.839 12.70 | A5III
86201 664 4.77 | 17 36 57.0921 468 45 28.691 0.2466 321.0534 | 42.620 | —14.00 | F5V
86228 4 654 1.86 | 17 37 19.1306 —42 59 52.166 0.5524 —0.9500 | 11.990 1.40 | F1II
86263 658 3.54 | 17 37 35.2015 —15 23 54.806 —2.7176 | —61.2714 | 30.930 | —42.80 | FOIlIp
86414 663 3.82 | 17 39 27.8864 +46 00 22.795 —0.6882 3.9700 6.580 | —20.00 | B3V SB
86614 4 670 4.57 | 17 41 56.3577 +72 08 55.836 5.7847 | —269.7723 | 45.380 | —10.30 | F5IV-V
86670 660 2.39 | 17 42 29.2749 —39 01 47.939 —0.5570 | —25.5500 7.030 | —14.00 | B1.5II1
86736 1463 4.86 | 17 43 25.7935 —21 40 59.498 —7.0257 | —44.5694 | 57.000 9.60 | F6/F7V
86742 665 2.76 | 17 43 28.3531 + 4 34 02.290 —2.7200 158.8014 | 39.780 | —12.60 | K2III
86929 661 3.61 | 17 45 43.9873 —64 43 25.937 —1.7300 | —56.3701 8.790 | —7.60 | K1III
86974 667 3.42 | 17 46 27.5269 +27 43 14.434 | —21.9473 | —750.0268 | 119.052 | —15.60 | G5IV
87072 1464 4.53 | 17 47 33.6247 —27 49 50.839 —0.2729 | —10.6700 3.030 | —13.00 | F71I
87073 666 2.99 | 1747 35.0815 —40 07 37.191 0.0384 —6.4000 1.820 | —27.60 | F3la
87108 668 3.75 | 17 47 53.5605 + 242 26.194 —1.5451 | —75.1202 | 34.420 | —5.00 | AOV
87234 675 5.02 | 1749 27.0334 +76 57 46.371 11.0328 247.9829 | 31.130 | —23.00 | F6IV-Vs
87261 669 3.19 | 17 49 51.4820 —37 02 35.893 3.5155 27.7697 | 25.710 | 24.70 | KO/K1III
87585 671 3.73 | 17 53 31.7295 456 52 21.514 11.4244 78.4405 | 29.260 | —25.70 | K21III
87808 672 3.86 | 17 56 15.1805 +37 15 01.941 0.2295 7.2400 4.870 | —27.20 | K1IIvar
87833* 676 2.24 | 17 56 36.3699 +51 29 20.022 —0.9122 | —23.0503 | 22.100 | —27.60 | K5III
87933 674 3.70 | 17 57 45.8857 +29 14 52.367 6.2906 | —18.7302 | 24.120 | —1.50 | KOIII
88048 673 3.32 | 17 59 01.5915 — 946 25.075 —0.6975 | —116.1194 | 21.350 12.60 | KOIII
88128 1469 4.67 | 18 00 03.4161 +16 45 03.308 —0.5242 | —10.6100 4.970 | —23.50 | KOII-III
88192 677 3.93 | 18 00 38.7158 + 255 53.643 0.0274 —8.2200 2.300 | —4.40 | B5Ib
88635 679 2.98 | 18 05 48.4869 —30 25 26.729 —4.3101 | —181.5275 | 33.940 22.00 | KOIII
88714 1471 3.65 | 18 06 37.8711 —50 05 29.318 —0.8760 —9.2600 3.220 3.40 | B2Ib
88771 680 3.71 | 18 07 20.9842 + 9 33 49.850 —4.1646 79.7113 | 39.400 | —23.90 | A4IVs
88794 681 3.84 | 18 07 32.5507 428 45 44.959 —0.0129 7.5100 9.390 | —29.50 | B9.5V
89112 1473 4.52 | 18 11 13.7626 —45 57 15.903 —1.5611 | —37.2601 7.980 | —26.30 | G5HIII
89341 682 3.84 | 18 13 45.8098 —21 03 31.801 0.1229 —1.3900 0.110 | —6.00 | B2III:
89348 685 4.99 | 18 13 53.8332 464 23 50.233 54.2479 36.0400 | 42.561 | —35.60 | F5V
89642 683 3.10 | 18 17 37.6350 —36 45 42.070 | —10.7573 | —166.6094 | 21.870 0.50 | M2I1I
89826 1477 4.33 | 18 19 51.7096 436 03 52.371 —1.3311 41.3202 | 13.710 | —22.30 | K2IIIvar
89918 1476 4.85 | 18 20 52.0631 + 322 37.795 0.1142 8.4500 | 12.110 4.80 | G8III
89931 687 2.72 | 18 20 59.6418 —29 49 41.172 2.3024 | —26.3801 | 10.670 | —20.00 | K3III
899377, | 695 3.55 | 18 21 03.3826 +72 43 58.235 119.2648 | —351.6031 | 124.106 32.50 | F7Vvar
89962 688 3.23 | 18 21 18.6008 — 253 55.770 | —36.5512 | —700.7138 | 52.810 8.40 | KOIII-IV
90098 686 4.35 | 18 23 13.6212 —61 29 38.043 0.0740 1.7000 7.760 12.20 | M1IIT SB
90139 690 3.85 | 18 23 41.8896 +21 46 11.107 14.0374 | —242.9270 | 25.400 | —57.50 | K2III
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90185 689 | 1.79 | 18"24™0%3183 | —34°23'04"618 | —3.1998 | —124.0505 | 22.550 | —11.00 | B9.5III
90422 691 | 3.49| 18 26 58.4163 | —45 58 06.452 | —1.5999 | —53.3300 | 13.080 | —0.20 | B3IV
90496 692 | 2.82| 18 27 58.2406 | —25 25 18.120 | —3.3077 | —186.2961 | 42.201 | —43.50 | K1I1Ib
90595 696 | 4.67| 1829 11.8538 | —14 33 56.928 0.2115 | —3.4800 | 11.190 | —41.00 | A1IV/V
90982 697 | 4.62| 18 33 30.1857 | —42 18 45.035 2.9282 | —21.0300| 3.760| —2.10 | G5III
91117 |1482| 3.85| 183512.4267 | — 814 38.662 | —1.2785 | —314.6262 | 18.720| 35.80 | K2III
91262* | 699 | 0.03| 18 36 56.3364 | +38 47 01.291 | 17.1926 | 287.4676 | 128.932 | —13.50 | AOVvar
91726 | 1486 | 4.70| 18 42 16.4268 | — 903 09.175 0.5313 2.0200 | 17.440 | —45.30 | F2I1Ip d Del
91792 698 | 4.01| 18 43 02.1361 | —71 25 41.208 0.2616 | —158.2907 | 15.550 | —17.00 | K2ITI
91845 702 | 4.88| 1843 31.2528 | — 8 16 30.773 1.4343 11.5800 |  6.240 | —10.60 | G8II
92041 | 1487 | 3.17| 18 45 39.3865 | —26 59 26.802 3.8268 0.4501 | 14.140 | 21.50 | B8.5III
92043 703 | 4.19| 18 45 39.7254 | +20 32 46.708 | —0.6585 | —335.6425 | 52.369 | 23.70 | F6V
92088 | 1488 | 4.83| 18 46 04.4803 | +26 39 43.667 1.3935 |  24.3901 | 12.960 | —16.70 | K3III
92161 | 1491 | 4.34| 1847 01.2738 | +18 10 53.468 5.8762 | 119.0132| 35.170 | —44.60 | A5ITI
92175., | 1489 | 4.22 | 1847104728 | — 444 52.322 | —0.5158 | —15.8900 | 4.730 | —21.50 | G5IL...
92420 705 | 3.52| 18 50 04.7947 | +33 21 45.601 0.0878 | —4.4600 | 3.700 | —19.20 | A8:V comp SB
92512., | 707 | 4.63| 18 51 12.0955 | +59 23 18.063 | 10.1542|  25.4297 | 10.120 | —19.50 | KOIL-IIT SB
92609 704 | 4.22| 1852 13.0349 | —62 11 15.337 | —0.1900 | —13.5300 | 1.800 9.00 | B2II-ITT
92782* | 714 | 4.82| 18 54 23.8547 | +71 17 49.891 | 10.1022 | 42.1098 | 9.470| —7.10 | KOIII
92855* | 706 | 2.05| 18 55 15.9257 | —26 17 48.200 1.0314 | —52.6501 | 14.540 | —11.20 | B2.5V
92862 711| 4.08| 18 55 20.1013 | +43 56 45.919 1.8463 |  80.6004 | 9.330 | —28.30 | M5IlIvar
929464 | 709 | 4.62| 1856 13.1824 | + 4 12 12.942 25195 |  26.9805 | 24.730 | —45.00 | A5V
93085 710 | 3.52| 18 57 43.8016 | —21 06 23.955 2.4947 | —12.3300 | 8.760 | —19.90 | G8/KOII/III
93148 708 | 4.85| 18 58 27.7664 | —52 56 19.064 1.2754| —8.8100| 6.140| —2.00 | AOV
93194 713 | 3.25| 18 58 56.6227 | +32 41 22.407 | —0.2186 1.7700 | 5.140 | —21.50 | BOIII
93244, | T12| 4.02| 1859 37.3574 | 41504 05.873 | —3.6371 | —73.8114 | 21.220 | —48.00 | K2IIT
93747 716 | 2.99| 1905 24.6082 | +13 51 48.521 | —0.4834 | —95.3118 | 39.180 | —26.30 | AOVn
93805 717 | 3.43| 1906 14.9384 | — 45257.195 | —1.3168 | —90.3705 | 26.050 | —12.00 | BOVn
93864, | 1496 | 3.32 | 19 06 56.4089 | —27 40 13.523 | —3.8232 | —250.5044 | 27.090 | 45.40 | K1/K2ITI
93903 719 | 5.25| 1907 18.1290 | +36 06 00.566 | —0.0528 | —4.2800| 3.920 | —18.00 | B6IV
94114 718 | 4.11| 1909 28.3417 | —37 54 16.108 7.2435 | —96.6506 | 25.150 | —18.40 | AO/A1V
94141 720 | 2.88 | 1909 45.8330 | —21 01 25.013 | —0.0836 | —36.8300 | 7.410| —9.80 | F2II/III
94376 723 | 3.07| 1912 33.3000 | +67 39 41.549 | 16.5737| 92.2977 | 32.540 | 24.80 | GOIII
94648* | 729 | 4.45| 1915 33.0562 | +73 21 19.685 | —27.1391 | 104.2493 | 21.730 | —29.70 | K3III
94713 724 | 4.35| 1916 22.0951 | +38 08 01.431 | —0.0415 1.2300 |  4.240 | —30.90 | KOII
94779 726 | 3.80| 19 17 06.1688 | +53 22 06.454 6.7286 | 122.9315 | 26.480 | —29.30 | KOIII
94820 722 | 4.88 | 1917 38.0794 | —18 57 10.469 | —0.7084 | —10.6400 | 6.090 | 15.20 | KOIII
94834 725 | 5.28 | 19 17 48.9986 | +11 35 43.519 0.0170 12.6200 |  7.720 | —14.30 | FOIV
95176 727 | 4.52| 1921 43.6231 | —15 57 18.063 0.1241| —6.2700 | 1.950 8.90 | F2p
95241 | 1502 | 3.96 | 19 22 38.2925 | —44 27 32.273 0.6828 | —22.4300 | 8.620| —8.60 | BOV
95347 728 | 3.96| 19 23 53.1765 | —40 36 57.384 2.8692 | —120.8100 | 19.200 | —0.70 | B8V
95501. | 730 | 3.36 | 19 2529.9005 | + 306 53.191 | 16.8962| 80.6727 | 65.051 | —29.90 | FOIV
95771 | 1508 | 4.44 | 19 28 42.3299 | +24 39 53.657 | —9.2765 | —106.9921 | 11.000 | —85.50 | MO comp
95853* | 733 | 3.76 | 19 29 42.3590 | +51 43 47.204 22518 | 128.1212 | 26.630 | —19.50 | A5Vn
959474 | 732 3.05| 19 30 43.2806 | +27 57 34.852 | —0.5351 | —5.6300| 8.460 | —24.00 | K3II+...
96052 | 1510 | 4.74| 19 31 46.3218 | +34 27 10.686 0.0857 | —3.5800 | 5.200 | —21.80 | B3IV
96229 | 1511 | 4.45| 1934 05.3529 | + 72244.189 | 14.3026 | —155.3922 | 29.500 | —23.90 | K3III
96341 735 | 4.88| 1935 12.9876 | —48 05 57.126 | —0.7028 | —37.4299 | 8.190 | 22.30 | GOIII
96441 738 | 4.49| 19 36 26.5350 | +50 13 15.970 | —0.8492 | 262.9871 | 53.781 | —28.00 | F4V
96465 736 | 4.59 | 19 36 42.4332 | —24 53 01.043 5.0487 | —23.1900 | 17.240 | —19.00 | B8/B9V
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96483 737| 493 | 19"36"53%4493 | — 7°01'38"918 0.0867 ~2.6900 | 2.240 | —19.40 | BO.5III
96837 | 1513 | 4.39| 19 41 02.9392 | +17 28 33.748 0.6332 | —33.9001 | 6.990 | —22.40 | GSII
96950 |1514| 5.06| 1942 31.1338 | —16 07 26.387 4.7037 —9.2300 | 18.670 | —28.00 | F3IV/V
97118 740 | 4.89| 19 44 16.6049 | +37 21 15.678 6.0872 35.1400 | 11.700 | —24.40 | GSIII
97278 741 | 2.72| 19 46 15.5795 | +10 36 47.740 1.0662 —3.0800| 7.080| —2.10 | K3II
97290 | 1517 | 4.87| 1946 21.7394 | —19 45 40.007 | —9.1303 | —89.8092 | 15.920| 19.80 | KOIII
97365,, | 743 | 3.68| 1947 23.2624 | +18 32 03.430 | —0.3220 11.1000 |  7.280 2.50 | M2IT + B6
97649* | 745| 0.76 | 19 50 46.9990 | + 8 52 05.959 | 36.2244 385.5734 | 194.449 | —26.30 | ATIV-V
97804 746 | 3.87| 1952 28.3679 | + 100 20.378 0.4627 —7.3000| 2.780 | —14.80 | F6Ibv SB
98032 |1520| 4.12| 1955 15.6974 | —41 52 05.837 2.0921 51.5995 | 17.240 | 35.80 | KOIII
98036 749 | 3.71| 1955 18.7934 | + 6 24 24.348 3.1096 | —481.3450 | 72.952 | —39.80 | G8IVvar
98110 |1521| 3.89| 1956 18.3719 | +35 05 00.325 | —2.7699 | —27.6003 | 23.400 | —26.50 | KOIlIvar
98258 | 1522 | 5.01| 1957 57.0311 | —15 29 29.365 1.2335| —93.6601 | 11.180 | —4.00 | A2V
98337 752 | 3.51| 19 58 45.4275 | +19 29 31.732 4.5523 22.5801 | 11.900 | —32.80 | K5ITT
98412 751 | 4.37| 1959 44.1786 | —35 16 34.700 0.4916 | —25.1500| 5.280 0.90 | B2.5IV
98495 748 | 3.97| 2000 35.5532 | —72 54 37.813 | 18.2718 | —131.3392| 30.730 | —1.50 | AOV
98543 | 1523 | 4.66 | 20 01 06.0483 | +27 45 12.863 4.3686 3.7599 | 14.670 | —20.90 | A4IIT
98688 753 | 4.43| 2002 39.4806 | —27 42 35.441 2.4308 14.3500 | 7.280 9.90 | M4IIT
99120 755 | 4.93| 2007 23.1563 | —52 52 50.855 | —1.4052 6.8800 | 2.600 | 36.00 | M1II
99240 754 | 3.55| 20 08 43.6084 | —66 10 55.446 | 199.8353 | —1130.2698 | 163.735 | —21.30 | G5IV-Vvar
99255% | 759 | 4.38 | 20 08 53.3469 | +77 42 41.110 3.4800 23.7201 |  9.970 | —22.70 | BOIII
99303 | 1525| 4.93| 2009 25.6190 | +36 50 22.638 0.2624 12.9600 | 3.790 | —13.60 | B2.5V
99473., | 756 | 3.24| 2011 18.2855 | — 049 17.260 2.3656 6.0500 | 11.360 | —27.30 | B9.5I11
99655 758 | 4.28 | 20 13 23.8656 | +56 34 03.800 7.3631 82.2603 | 21.410 | —18.00 | A3IV-Vn
99675., | 757 | 3.80| 2013 37.9063 | +46 44 28.783 0.4086 1.8700 | 2.410| —6.90 | K2II+...
99742 | 1526| 4.94| 2014 16.6193 | +15 11 51.391 3.8472 57.9805 | 21.240 | —23.00 | A2V
1000274 | 1527 | 4.30 | 20 17 38.8694 | —12 30 29.564 1.5187 0.7500 |  4.750 | —25.90 | G3Ib
100064 761 | 3.58 | 2018 03.2554 | —12 32 41.467 4.2194 2.8500 | 30.010 0.40 | G6/G8III
100345, | 762 3.05| 2021 00.6756 | —14 46 52.922 3.3385 14.0001 | 9.480 | —18.90 | A5:n
100453 765 | 2.23| 2022 13.7019 | +40 15 24.045 0.2123 —0.9300 | 2.140 | —7.50 | F8Ib
100751 764 | 1.94| 2025 38.8578 | —56 44 06.324 0.9371| —86.1499 | 17.800 2.00 | B21V
101076 | 1534 | 4.01| 2029 23.7356 | +30 22 06.798 0.5308 —0.6400 |  4.300 | —18.40 | F5II
101093., | 767 | 4.21| 2029 34.8851 | +62 59 38.778 6.6067 | —13.3102 | 24.040 | —8.00 | A7III
101101 [ 1533 | 4.91| 2029 39.0006 | — 253 07.911 4.7981 | —22.3901 | 17.080 | —23.30 | K2III
101260 770 | 5.18 | 20 31 30.4132 | +74 57 16.630 1.6334 | —16.4700 | 7.820 9.20 | AOp...
101421 768 | 4.03| 2033 12.7712 | +11 18 11.746 0.7308 | —28.5401| 9.090 | —19.30 | B6III
101772 769 | 3.11| 20 37 34.0320 | —47 17 29.406 4.8358 66.0702 | 32.210 | —1.10 | KOIII
101867 | 1539 | 4.81| 2038 31.3389 | +21 12 04.225 5.3187 —92.4801 | 15.270 | —18.40 | AOV
101958, | 774 | 3.77| 20 39 38.2874 | +15 54 43.459 3.7531 7.9100 | 13.550 | —6.00 | BOV
102098* | 777| 1.25| 2041 25.9147 | +45 16 49.217 0.1478 1.5500 | 1.010 | —4.50 | A2la
102281 778 | 4.43| 2043 27.5339 | +1504 28.491 | —1.3539 | —41.7399 | 16.030 9.30 | A7IIIp d Del
102333 776 | 4.51| 2044 02.3338 | —515515.495 | 16.8076 | —53.6388 | 41.380 | —1.60 | A6:var
102395 775 | 3.42| 2044 57.4944 | —66 12 11.565 | —7.0054 10.5701 | 23.710 9.80 | ASIV
102422 783 | 3.41| 2045 17.3750 | 461 50 19.615 | 12.1615 817.9785 | 69.734 | —87.30 | KOIV
102431 782 | 4.52| 2045 21.1281 | +57 34 47.012 | —7.8278 | —235.5651 | 36.870 | —31.40 | F8IV-V
102485 779 | 4.13| 2046 05.7330 | —2516 15.231 | —3.7877 | —156.6550 | 68.159 | 25.80 | F5V
102488 780 | 2.48 | 2046 12.6827 | +33 58 12.922 | 28.6309 330.2791 | 45.260 | —10.30 | KOITI
1025324 | 1541 | 4.27| 20 46 39.5023 | +16 07 27.466 | —1.7960 | —196.2708 | 32.140 | —6.60 | K1IV
102618 781 | 3.78 | 2047 40.5514 | — 9 29 44.793 2.1555 | —35.3201 | 14.210 | —16.00 | A1V
102624 | 1543 | 4.43 | 2047 44.2360 | — 501 39.723 | —0.2208 | —40.2401 | 7.330 | —22.00 | M3IIIvar

78




POZYCJE GWIAZD W SYSTEMIE ICRS (BCRS) J2000.0

HIP FK5 | magn. Qropr Oronr Loy s T Vi Sp
[ms/rok] [mas/rok] [mas] [km/s]

102693 1542 5.11 20h48m29?1421 —43°59'187758 16.2879 | —112.1696 | 24.350 | —18.20 | F1IV
102978 1546 4.12 | 20 51 49.2910 —26 55 08.877 | —0.5959 —2.5400 5.190 9.00 | K4III
103045 | 1547 | 4.73 | 2052 39.2336 | — 8 58 59.944 3.1763 —32.9101 | 21.010| —9.10 | A3m
103227 785 | 3.67| 2054 48.6031 | —58 27 14.957 2.6836 —24.7500 5.410 | —4.90 | KOIII
103413, | 788 3.94 | 20 57 10.4182 +41 10 01.688 0.7536 —23.9701 9.170 | —27.00 | A1Vn
103632y, | 1551 4.74 | 20 59 49.5565 +47 31 15.424 0.7157 2.4700 2.900 1.00 | Blne
103738 | 1550 | 4.67 | 2101 17.4602 | —32 15 27.962 | —0.1648 —0.1900 | 14.590 | 17.60 | G8III
104060 792 | 3.72| 2104 55.8628 | +43 55 40.267 0.7961 0.3500 2.770 | —19.70 | K5Ibv SB
104139 1552 4.08 | 21 05 56.8280 —17 13 58.299 5.5589 —61.6402 | 20.610 | —10.90 | A1V
104234 791 4.49| 2107 07.6679 | —2500 21.072 | —2.0001 —43.3698 6.240 | 31.90 | K5/MOIIL
104459 794 4.50 | 21 09 35.6477 —11 22 18.095 6.2773 —15.7600 | 19.930 | —11.80 | G8III
1045214 | 1555 | 4.70 | 21 10 20.5002 | +10 07 53.686 3.3232 | —151.8513 | 28.380 | —17.00 | FOp
104732 797 3.21 | 21 12 56.1862 +30 13 36.897 0.5301 —68.1195 | 21.620 17.40 | G8II SB
104755 1554 5.06 | 21 13 20.5095 —70 07 34.560 8.1228 —20.3398 3.670 | —19.00 | M2II1
104987 800 | 3.92| 2115494317 | + 514 52.241 3.9921 —94.3305 | 17.510 | —16.20 | GOIII+...
105102 | 1558 | 4.22 | 21 17 24.9529 | +39 23 40.853 0.0371 —3.6100 0.720 | —4.10 | B9Iab
105138 | 1559 | 4.41| 21 17 55.0764 | +34 53 48.832 0.9721 6.8500 3.620 4.00 | B2Vne
105140 801 4.71| 21 17 56.2848 —32 10 21.141 4.3681 —22.1199 | 19.760 | —1.00 | AOV
105199* 803 245 2118 34.7715 | +62 35 08.061 21.7065 48.2688 | 66.841 | —11.50 | ATIV-V
105382, | 802 | 4.80| 21 20 45.6423 | —40 48 34.076 6.7099 17.6602 | 17.490 2.30 | A2p
105502 804 | 4.08| 2122 05.1996 | +19 48 16.229 7.5069 62.6116 | 21.190 | —76.20 | K1III
105515 1561 4.28 | 21 22 14.7962 —16 50 04.353 2.1474 5.2600 | 15.130 11.50 | GS8III
105858 805 | 4.21| 21 26 26.6056 | —65 21 58.314 12.9679 800.7263 | 108.503 | —29.40 | F6V
105881 806 | 3.77| 21 26 40.0261 | —22 24 40.797 | —0.1882 18.8800 8.190 3.00 | G4Ibp...
106032* 809 3.23 | 21 28 39.5971 470 33 38.578 2.5240 8.7300 5.480 | —8.20 | B2IIlv SB
106140 | 1565 | 4.52 | 21 29 56.8952 | +23 38 19.816 1.7749 3.5200 7.370 | —18.90 | M1III
106278 808 2.90 | 21 31 33.5340 — 534 16.220 1.5265 —6.7000 5.330 6.50 | GOIb
106481 1568 | 3.98 | 21 33 58.8525 | +45 35 30.615 | —2.3322 —93.8797 | 26.200 6.90 | G8III
106711., | 811 5.04 | 21 36 56.9759 | +40 24 48.675 | —0.1313 12.4700 | 15.790 7.00 | A5V
106786 1569 4.68 | 21 37 45.1094 — 751 15.125 7.6915 —24.4401 | 18.260 | —18.00 | ATV
106985, | 812 3.69 | 21 40 05.4563 —16 39 44.308 13.0404 —22.3298 | 23.480 | —31.20 | A7IIL:mp...
107089 810 | 3.73| 21 41 28.6463 | —77 23 24.167 19.7976 | —240.3722 | 47.219 | 34.40 | KOIII
107119* 817 | 4.55| 2141 55.2936 | +71 18 41.100 24.8593 94.4894 | 18.550 | —36.60 | KOIII
107315* 815 2.38 | 21 44 11.1581 + 952 30.041 2.0314 1.3800 4.850 4.70 | K2Ibvar
107380 814 | 4.35| 2144 56.8099 | —33 01 32.814 2.5278 —93.9999 | 15.930 1.90 | B9.5V
107418 1572 4.25 | 21 45 26.9256 +61 07 14.901 | —0.4252 —1.8600 0.640 | —20.80 | A2Tavar
107533, | 821 4.23 | 21 46 47.6091 | 449 18 34.453 0.3691 —1.8600 2.820 | —12.30 | B3III
107556 819 2.85| 2147 02.4451 —16 07 38.229 18.2699 | —296.2320 | 84.580 | —6.30 | ASmF2 (IV)
107763 1575 5.07 | 2149 50.6947 | +30 10 27.174 1.4567 —26.1401 | 10.780 | —22.90 | A1Vs
108022 823 5.09 | 2153 03.7685 | +25 55 30.503 0.6760 0.3400 6.370 | —12.00 | B3V
108036 | 1577 | 5.08 | 2153 17.7717 | —13 33 06.365 21.4666 13.6712 | 36.150 | —21.50 | F3IV
108085 822 | 3.00| 2153 55.7245 | —37 21 53.468 8.0424 —12.0997 | 16.070 | —2.10 | BSIII
108431, | 824 4.40 | 21 57 55.0747 —54 59 33.272 4.9969 —3.6699 | 17.650 15.00 | FOIV
108870 825 | 4.69| 2203 21.6571 —56 47 09.514 | 482.1257 | —2538.3198 | 275.787 | —39.58 | K6V
109074 827 | 2.95| 220547.0357 | — 019 11.463 1.1934 —9.9300 4.300 7.50 | G2Ib
109111 1581 4.47| 2206 06.8854 | —39 32 36.072 | —2.0887 | —125.1688 | 13.200 | 38.80 | MOIII
109139 828 4.29 | 22 06 26.2297 —13 52 10.845 2.7777 —57.1602 | 18.900 | —10.00 | B8V
109176 831 3.77 | 2207 00.6661 +25 20 42.402 21.8891 26.9284 | 85.060 | —4.30 | F5V
109268 829 1.73 | 2208 13.9855 | —46 57 39.512 12.4640 | —147.9083 | 32.160 | 11.80 | B7IV
109285 832 4.50 | 22 08 23.0089 —32 59 18.486 6.3624 —28.8797 | 25.010 11.60 | A2V
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109400* 837 4.79 22h09m48?4312 +72°20' 287345 7.3381 3.0899 8.640 | —14.80 | GS8III
109410 835 4.28 | 22 09 59.2440 +33 10 41.606 —0.9829 | —17.9400 | 12.960 2.00 | F5III
109427 834 3.52 | 2210 11.9852 + 6 11 52.314 18.9079 31.2297 | 33.770 | —6.00 | A2V
109492 836 3.39 | 2210 51.2767 +58 12 04.539 1.6890 4.4900 4.490 | —18.40 | K1Ibv SB
1097544 | 1583 4.50 | 22 13 52.7300 +39 42 53.737 3.2630 15.5500 5.790 | —10.60 | K3III
110003 840 4.17| 22 16 50.0364 — 746 59.845 8.0038 | —21.9100 | 17.040 | —14.70 | G8III-IV
110130., | 841 2.87 | 2218 30.0942 —60 15 34.515 —9.6061 | —38.1491 | 16.420 | 42.20 | K3III
110256 839 5.09 | 2220 01.6782 —80 26 23.089 22.6232 | —42.7791 | 12.150 11.70 | M6I1I
110386 843 4.82 | 22 21 31.0750 +12 12 18.670 0.4236 5.5400 3.360 9.60 | B2IV-V
110395 842 3.86 | 2221 39.3754 — 123 14.393 8.6186 8.9001 | 20.670 | —15.00 | AOV
110538 844 4.42 | 22 23 33.6235 +52 13 44.567 —1.4759 | —186.3707 | 19.210 | —10.40 | GIIII
110672 1585 4.80 | 22 25 16.6232 + 1 22 38.642 1.2257 3.3500 2.960 4.00 | B1Ve
110991 847 4.07 | 2229 10.2663 +58 24 54.715 2.0964 3.5500 3.320 | —16.80 | G2Ibvar
110997 846 3.97 | 2229 16.1747 —43 29 44.033 2.3545 —4.2300 | 11.030 4.90 | G6/G8III
1111234 | 1591 4.82 | 22 30 38.8161 —10 40 40.620 0.1214 | —26.2599 | 12.290 11.00 | AOIVs
111169 848 3.76 | 22 31 17.5010 450 16 56.969 14.3161 17.1491 | 31.860 | —4.00 | A1V
111188 1592 4.29 | 22 31 30.3307 —32 20 45.864 4.7063 | —18.6999 | 21.990 6.30 | A1V
111497 850 4.04 | 22 35 21.3806 — 007 02.991 5.9040 | —56.1001 | 17.770 | —8.00 | B9IV-Vn
111841 852 4.89 | 2239 15.6787 +39 03 00.969 —0.0249 —5.7000 3.080 | —9.70 | O9V
111954 854 4.18 | 22 40 39.3400 —27 02 37.021 1.6475 —0.8800 4.380 3.00 | B8V
112029 855 3.41 | 22 41 27.7208 +10 49 52.912 5.2522 | —10.9800 | 15.640 7.00 | B8.5V
112122 856 2.07 | 2242 40.0507 —46 53 04.477 13.2344 —4.5092 | 19.170 1.60 | M5III
1121584 | 857 2.93 | 224300.1374 +30 13 16.483 1.0115 | —26.1100 | 15.180 4.30 | G2II-11I..
112440 859 3.97 | 22 46 31.8787 +23 33 56.354 4.1450 | —10.4601 8.260 | —4.10 | G8II-III
112623 860 3.49 | 22 48 33.2984 —51 19 00.710 11.5699 | —65.9294 | 25.160 | —0.10 | A3V
112716 861 4.05 | 22 49 35.5023 —13 35 33.475 —0.8628 | —38.8000 8.580 1.00 | K5III
112724 863 3.50 | 22 49 40.8166 466 12 01.468 | —10.9200 | —124.7412 | 28.270 | —12.90 | KOIII
112748 862 3.51 | 2250 00.1928 +24 36 05.685 10.5664 | —43.4401 | 27.950 | 14.10 | M2III
112961, | 864 3.73 | 22 52 36.8759 — 734 46.557 1.3121 32.7100 8.330 | —8.80 | M2IIIvar
113136 866 3.27 | 22 54 39.0125 —15 49 14.953 —3.0543 | —24.8098 | 20.440 18.00 | A3V
113368* 867 1.17 | 22 57 39.0465 —29 37 20.050 25.2475 | —164.2149 | 130.079 6.50 | A3V
113638 868 4.11| 23 00 52.8116 —52 45 14.893 —7.1697 | —12.9098 | 28.990 | —1.10 | G8III
113726, | 869 3.62 | 23 01 55.2642 +42 19 33.525 2.0262 0.2400 4.710 | —14.00 | B6pv SB
113860., | 1601 5.12 | 23 03 29.8161 —34 44 57.883 6.0691 84.4509 | 34.980 | —14.00 | A9V
113881 870 2.44 | 23 03 46.4575 428 04 58.041 14.1877 | 137.6089 | 16.370 8.70 | M2II-ITIvar
113889 1602 4.48 | 23 03 52.6140 + 349 12.163 0.8592 | —10.1300 6.620 0.30 | B6Ve
113963* 871 2.49 | 23 04 45.6538 +15 12 18.952 4.2211 | —42.5601 | 23.360 | —2.20 | B9.5III
114144 1603 4.54 | 23 07 00.2598 + 924 34.170 0.4548 | —12.7600 | 10.130 | —5.40 | M2III
114341 873 3.68 | 2309 26.7971 —21 10 20.675 4.0028 31.2499 | 13.960 21.10 | K11I11
114421., | 1605 3.88 | 23 10 21.5377 —45 14 48.161 12.5388 | —26.2693 | 17.630 | —4.40 | KOIII SB
114520 1606 5.15 | 23 11 44.1896 + 843 12.416 —0.6023 —5.0500 | 12.890 | 10.00 | A5Vn
114724 1607 4.22 | 23 14 19.3596 — 602 56.410 3.0986 | —195.8500 | 14.680 | —0.40 | M2III
114855 1608 4.24 | 23 15 53.4947 — 905 15.853 24.8833 | —17.0193 | 21.970 | —26.40 | KOIII
114971 878 3.70 | 23 17 09.9379 + 3 16 56.240 50.7736 17.9587 | 24.920 | —13.60 | GTIII
114996 877 3.99 | 2317 25.7733 —58 14 08.643 —4.4235 79.5889 | 45.400 | 18.40 | F1III
115102 879 4.41 | 23 18 49.4404 —32 31 55.296 1.5538 | —78.5696 | 18.240 15.50 | K1III
115115 1609 4.99 | 23 18 57.6766 — 936 38.700 2.9393 —7.8000 | 13.100 | —10.00 | AOV
115250 880 4.58 | 23 20 38.2426 +23 44 25.213 2.2198 —9.1400 | 19.500 | 16.00 | A5V
115438 1612 3.96 | 23 22 58.2268 —20 06 02.088 —8.5381 | —96.7000 | 20.140 | —6.50 | KOIII
115590 882 4.96 | 23 24 50.2624 462 16 58.104 1.7544 | —13.2500 4.230 | —37.30 | M1III
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115623 81| 4.42| 23'25™2°7842 | +23°24'14"764 14.0289 36.4695 | 18.830 | —11.30 | F8IV
115738 | 884 | 4.95| 2326 55.9553 | + 1 15 20.189 5.7080 | —94.4302 | 20.120 | —4.40 | AOp
115830 | 1614 | 4.27| 2327 58.0951 | + 6 22 44.372 —8.3067 | —43.2600 | 20.540 |  5.80 | K1III
115919 | 885| 4.54| 2329 09.2960 | +12 45 37.993 4.0753 | 25.1801 | 18.340 | —14.80 | GSIII
116231 886 | 4.38| 2332582593 | —37 49 05.763 8.1346 |  37.5803 | 18.280 1.70 | B9.5IVMNpe.
116389 | 1617 | 4.69| 23 35 04.5640 | —42 36 54.269 3.8211 10.7800 | 11.920 | 19.40 | A2V
116584 | 890 | 3.81| 23 37 33.8425 | +46 27 29.347 15.4081 | —421.4591 | 38.740 |  6.80 | GSIIL-IV
116602 | 889 | 4.74| 2337 50.9947 | —45 29 32.465 6.7864 | —12.3397 | 16.260 | 10.00 | A2V
116631 891 | 4.29| 2338082013 | +43 16 05.063 25379 | —1.2100| 6.490 | —0.50 | B8V
116727* | 893 | 3.21| 2339 20.8490 | +77 37 56.193 | —15.2061 | 127.1865 | 72.502 | —42.40 | K1IV
116771 892 | 4.13| 2339 57.0409 | + 5 37 34.650 25.2092 | —436.9975 | 72.510 |  5.40 | F7V
116805 | 1619 | 4.15| 23 40 24.5081 | +44 20 02.154 7.5803 | —18.9603 | 19.220 | —9.00 | B9IVn
116928 | 1620 | 4.49| 23 42 02.8062 | + 1 46 48.147 —8.6408 | —154.8689 | 32.380 | 12.40 | A7V
116971 894 | 4.49| 23 42 43.3441 | —14 32 41.657 6.7738 | —66.7798 | 21.160 |  3.00 | BOV
117221, | 1622 | 4.97 | 23 46 02.0466 | -+46 25 12.993 0.8752 | —6.2500| 2.490 | —24.80 | G5Ib
117371 895 | 5.05| 2347 54.7701 | +67 48 24.509 2.5680 | —1.8900 | 10.960 | 10.00 | A1Vn
117452 | 896 | 4.59| 23 48 55.5461 | —28 07 48.964 7.5619 | —104.0392 | 22.730 | 14.00 | AOV
117863 | 899 | 4.51| 2354 23.0324 | +57 29 57.776 —0.5633| —3.4500| 0.280 | —43.10 | F8lavar
118131 | 1629 | 4.63| 23 57 45.5264 | +25 08 29.044 —2.6556 | —32.2500 | 7.540 | —4.20 | M3III
118209 | 900 | 4.88| 2358 40.3775 | — 3 33 21.540 —3.7753 | —72.3400 | 14.580 | —0.20 | GOIII
118234 | 901 | 5.13| 2358 55.7793 | —52 44 44.905 6.3798 | 61.4604 | 12.700 | —14.10 | K1III
118268 | 902 | 4.03| 2359 18.6896 | + 6 51 47.956 9.9708 | —112.1600 | 30.780 1.90 | F41V
118322 | 903 | 4.49| 23 59 54.9787 | —65 34 37.675 7.8410 | —22.3297| 8.710| 11.00 | BOIV
gwiazdy okolobiegunowe péinocne
5372 906 | 424| 1"08"14°8773 | +86°15'25"525 82.0463 | —11.3642 | 10.430 8.50 | K2II-IIT
117675, | 907 | 1.97| 23148.8460 | +891550.773 | 211.8224| —15.2255| 7.560 | —17.40 | F7:Ib-IIv SB
16489 [1636| 5.62| 33220.1251 | +84 54 39.743 46.8651 | —133.0411 | 9.180 | 33.10 | G3IIp...
37391 909 | 5.05| 740304914 | +87 01 12.328 | —68.5816 | —26.8524 | 6.530 | —25.20 | M2III
45421 [ 1640 | 6.30| 91521.4261 | +84 10 51.648 21.5547 | 10.2996 | 11.100 | —6.00 | F2III
47193* | 910| 4.28| 93705.2871 | +81 19 34.975 —7.4135| —15.9501| 3.030| —5.10 | K3III
51502 | 911| 5.25| 10 31 04.6638 | +82 33 30.915 | —40.7735| 20.4278 | 46.540 |  7.00 | F2V
66878 | 1643 | 5.92| 13 4223.0949 | +82 45 08.668 17.2641 | —42.5107 | 8.960 | —50.00 | GOIII
72573 | 1644 | 5.63| 14 50 20.4227 | +82 30 42.999 90.8795 | —223.3443 | 23.080 | —44.40 | FV
820805, | 912| 4.21| 16 45 58.2438 | 482 02 14.143 9.4036 4.6699 | 9.410 | —11.40 | G5IIvar
85822* | 913 | 4.35| 1732 13.0004 | +86 35 11.258 11.8016 |  53.9701 | 17.850 | —7.60 | A1Vn
90182 | 1646 | 6.16| 18 24 09.2709 | +83 10 31.439 10.3172 | —23.4001 | 5.950 | —11.20 | A2V
102208 | 915| 5.75| 2042 35.2379 | +82 31 52.171 15.7812 | 21.6798 | 9.110 | —20.00 | AOV
109693 | 1648 | 5.27| 22 13 10.6155 | +86 06 28.637 50.3964 |  40.3183 | 12.750 |  4.00 | B9.5Vn
113116* | 1649 | 4.70 | 22 54 24.9673 | +84 20 46.236 66.6215 | 23.8858 | 8.350 |  2.90 | KAIII
gwiazdy okotobiegunowe potudniowe

43908 | 918 | 5.43| &'56™0%864 | —85°39'47"348 | —102.5020 |  33.7476 | 20.730 | —3.60 | ForII
630314 | 919| 5.45| 12 54 58.8107 | —85 07 24.127 52.9101 22.1121 | 8.790| 53.40 | KOIII
92824 | 922| 5.29| 18 54 47.1361 | —87 36 21.037 | —58.5610 | —135.2176 | 13.060 | 33.60 | K3III
104382 | 923| 5.45| 21 08 46.8456 | —88 57 23.396 95.0300 5.0216 | 12.070 | 11.90 | FOIII
112405 | 924 | 4.13| 2246 03.5079 | —81 22 53.815 | —24.6239 0.8808 | 23.230 | 23.90 | A9IV/V
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gwiazdowa

2461 050001 07001 07001

Styczen  0.723 187.0 —075021 | —6600 | —7502 | — 3%219 | +20%549 | + 12 | — 26 | — 91
1.720 188.0 0.4994 6.557 7.473 3.547 20486 | + 12 | — 61 | — 59
2.717 189.0 0.4967 6.500 7.435 3.875 20417 | + 12 | — 83 | — 18
3.715 190.0 0.4939 6.428 7.395 4.203 20342 | 4+ 12 | — 89 | + 27
4.712 191.0 0.4912 6.339 7.360 4.529 20259 | + 12 | — 79 | + 66
5.709 192.0 —0.4885 | —6.237 | —7.337 | — 4.853 | +20.171 | + 12 | — 54 | + 95
6.707 193.0 0.4857 6.126 7.331 5.177 20075 | + 12 | — 20 | +108
7.704 194.0 0.4830 6.012 7.344 5.499 19974 | + 13 | + 17 | +101
8.701 195.0 0.4803 5.902 7.378 5.819 19.865 | + 13 | + 50 | + 74
9.698 196.0 0.4776 5.804 7.428 6.137 19750 | + 13 | + 72 | + 32
10.696 197.0 —0.4748 | —5.724 | —7.488 | — 6.453 | +19.629 | + 13 | + 76 | — 19
11.693 198.0 0.4721 5.664 7.546 6.767 19501 | + 13 | + 61 | — 68
12.690 199.0 0.4694 5.623 7.593 7.078 19.367 | + 13 | + 27 | —105
13.687 200.0 0.4666 5.593 7.619 7.387 19.226 | + 13 | — 18 | —122
14.685 201.0 0.4639 5.567 7.620 7.693 19.080 | + 13 | — 65 | —111
15.682 202.0 —0.4612 | —5.531 | —7.595 | — 7.996 | +18.928 | + 13 | —103 | — 75
16.679 203.0 0.4584 5.476 7.552 8.296 18.770 | + 13 | —121 | — 21
17.676 204.0 0.4557 5.396 7.503 8.594 18.607 | + 13 | —113 | + 40
18.674 205.0 0.4530 5.289 7.464 8.888 18438 | + 13 | — 78 | + 92
19.671 206.0 0.4503 5.163 7.447 9.179 18.265 | + 13 | — 24 | +122
20.668 207.0 —0.4475 | —5.031 | —7.460 | — 9.467 | +18.086 | + 14 | + 37 | +122
21.666 208.0 0.4448 4.908 7.502 9.752 17902 | + 14 | + 91 | + 94
22.663 209.0 0.4421 4.804 7.565 10.035 17.713 | + 14 | +125 | + 44
23.660 210.0 0.4393 4.727 7.636 10.314 17520 | + 14 | +134 | — 12
24.657 211.0 0.4366 4.675 7.701 10.590 17.321 | + 14 | +117 | — 63
25.655 212.0 —0.4339 | —4.643 | —7.751 | —10.864 | +17.117 | + 14 | + 81 | — 98
26.652 213.0 0.4311 4.622 7.779 11.134 16.908 | + 14 | + 35 | —111
27.649 214.0 0.4284 4.602 7.785 11.402 16.694 | + 14 | — 11 | —102
28.646 215.0 0.4257 4.576 7.774 11.666 16474 | + 14 | — 51 | — 75
29.644 216.0 0.4229 4.538 7.750 11.926 16250 | + 14 | — 78 | — 36
30.641 217.0 —0.4202 | —4.486 | —7.721 | —12.183 | +16.020 | + 14 | — 90 | + 9
31.638 218.0 0.4175 4.418 7.694 12.437 15.785 | + 14 | — 86 | + 52
Luty 1.636 219.0 0.4148 4.335 7.676 12.686 15545 | + 14 | — 67 | + 86
2.633 220.0 0.4120 4.242 7.673 12.932 15301 | + 14 | — 36 | +105
3.630 221.0 0.4093 4.143 7.688 13.174 15.051 | + 14 | + 1 | +106
4.627 222.0 —0.4066 | —4.045 | —7.723 | —13.412 | +14.796 | 4+ 14 | + 38 | + 87
5.625 223.0 0.4038 3.957 7.776 13.645 14537 | + 14 | + 66 | + 50
6.622 224.0 0.4011 3.884 7.841 13.874 14272 | + 14 | +79 | + 1
7.619 225.0 0.3984 3.832 7.909 14.098 14.004 | + 14 | + 73 | — 52
8.616 226.0 0.3956 3.800 7.969 14.318 13730 | + 14 | + 46 | — 95
9.614 227.0 —0.3929 | —3.785 | —8.009 | —14.533 | +13453 | + 14 | + 3 | —120
10.611 228.0 0.3902 3.775 8.023 14.743 13171 | + 14 | — 45 | —118
11.608 229.0 0.3875 3.761 8.009 14.947 12.885 | + 14 | — 86 | — 89
12.605 230.0 0.3847 3.730 7.974 15.147 12596 | + 14 | —111 | — 39
13.603 231.0 0.3820 3.675 7.929 15.341 12304 | + 14 | —111 | + 21
14.600 232.0 —0.3793 | —3.595 | —7.889 | —15.531 | +12.008 | + 14 | — 86 | + 76
15.597 233.0 —0.3765 | —3.495 | —7.866 | —15.715 | +11.709 | + 14 | — 40 | +113
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Luty 15.597 233.0 —0:3765 | —3'495 | —7'866 | —15'715 | +117709 | + 14 | — 40 | +113
16.595 234.0 0.3738 3.385 7.870 15.894 11407 | + 14 | + 17 | +124
17.592 235.0 0.3711 3.278 7.902 16.068 11.103 | + 14 | + 71 | 4106
18.589 236.0 0.3683 3.185 7.956 16.238 10.795 | + 15 | 4112 | + 65
19.586 237.0 0.3656 3.116 8.023 16.402 10486 | + 15 | +130 | + 11
20.584 238.0 —0.3629 | —3.072 | —8.090 | —16.562 | +10.173 | + 15 | +123 | — 43
21.581 239.0 0.3601 3.050 8.145 16.717 9.858 | + 14 | + 95 | — 85
22.578 240.0 0.3574 3.042 8.180 16.867 9.540 | + 14 | 4+ 52 | —108
23.575 241.0 0.3547 3.040 8.192 17.012 9219 | + 14 | + 5 | —109
24.573 242.0 0.3520 3.035 8.184 17.153 8.896 | + 14 | — 39 | — 90
25.570 243.0 —0.3492 | —3.020 | —8.159 | —17.288 | + 8570 | + 14 | — 72 | — 55
26.567 244.0 0.3465 2.990 8.126 17.418 8242 | + 14 | — 90 | — 11
27.565 245.0 0.3438 2.945 8.091 17.543 7911 | + 14 | — 92 | + 34
28.562 246.0 0.3410 2.885 8.061 17.663 7TE8 | 4+ 14 | — 79 | + 72
29.559 247.0 0.3383 2.812 8.044 17.778 7242 | + 14 | — 53 | + 98
Marzec 1.556 248.0 —0.3356 | —2.732 | —8.043 | —17.887 | + 6.904 | + 14 | — 19 | +107
2.554 249.0 0.3328 2.649 8.061 17.991 6.564 | + 14 | + 18 | + 97
3.551 250.0 0.3301 2.572 8.097 18.090 6.222 | + 14 | + 51 | + 68
4.548 251.0 0.3274 2.506 8.148 18.182 5877 | + 14 | + 72 | + 23
5.545 252.0 0.3247 2.458 8.206 18.269 5531 | 4+ 14 | +75 | — 29
6.543 253.0 —0.3219 | —2.432 | —8.261 | —18351 | + 5.183 | + 14 | + 57 | — 79
7.540 254.0 0.3192 2.424 8.300 18.426 4834 | + 14 | + 21 | —114
8.537 255.0 0.3165 2.427 8.313 18.495 4483 | + 14 | — 26 | —124
9.534 256.0 0.3137 2.430 8.297 18.558 4131 | + 13 | — 72 | —104
10.532 257.0 0.3110 2.418 8.254 18.615 3.778 | + 13 | —104 | — 59
11.529 258.0 —0.3083 | —2.383 | —8.196 | —18.666 | + 3.425 | + 13 | —111 | + 1
12.526 259.0 0.3055 2.321 8.137 18.711 3071 | + 13 | — 92 | + 61
13.524 260.0 0.3028 2.236 8.094 18.750 2.717 | + 13 | — 50 | +105
14.521 261.0 0.3001 2.139 8.075 18.784 2363 | + 13 | + 5 | +124
15.518 262.0 0.2973 2.041 8.083 18.811 2.009 | + 14 | + 61 | +114
16.515 263.0 —0.2946 | —1.955 | —8.116 | —18.834 | + 1.655 | + 14 | +105 | + 80
17.513 264.0 0.2919 1.888 8.163 18.850 1302 | + 14 | +129 | + 30
18.510 265.0 0.2892 1.846 8.214 18.861 0949 | + 14 | +130 | — 24
19.507 266.0 0.2864 1.825 8.257 18.867 0.596 | + 14 | +108 | — 70
20.504 267.0 0.2837 1.821 8.283 18.868 | + 0.243 | + 13 | + 70 | —101
21.502 268.0 —~0.2810 | —1.825 | —8.288 | —18.863 | — 0.109 | + 13 | + 24 | —110
22.499 269.0 0.2782 1.829 8.270 18.853 0461 | + 13 | — 22 | — 99
23.496 270.0 0.2755 1.825 8.235 18.838 0813 | + 13 | — 60 | — 70
24.494 271.0 0.2728 1.808 8.187 18.818 1164 | + 13 | — 85 | — 29
25.491 272.0 0.2700 1.775 8.135 18.792 1515 | + 13 | — 94 | + 16
26.488 273.0 —0.2673 | —1.725 | —8.085 | —18.761 | — 1.866 | + 13 | — 87 | + 57
27.485 274.0 0.2646 1.662 8.044 18.725 2.216 | + 13 | — 66 | + 88
28.483 275.0 0.2619 1.589 8.019 18.683 2.565 | + 13 | — 35 | +104
29.480 276.0 0.2591 1.511 8.010 18.636 2914 | + 13 | — 0 | +102
30.477 277.0 0.2564 1.435 8.020 18.583 3261 | + 13 | + 33 | + 81
31.474 278.0 —0.2537 | —1.366 | —8.046 | —18.525 | — 3.608 | + 13 | + 58 | + 43
Kwiecienn  1.472 279.0 —0.2509 | —1.313 | —8.083 | —18.462 | — 3954 | + 13 | + 68 | — 5
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Kwiecienn  1.472 279.0 —0"2509 | —17313 | —8'083 | —18762 | — 3%954 | + 13 | +68 | — 5
2.469 280.0 0.2482 1.277 8.121 18.392 4299 | + 13 | + 60 | — 57
3.466 281.0 0.2455 1.260 8.151 18.318 4643 | + 13 | + 33 | —100
4.464 282.0 0.2427 1.259 8.160 18.237 4985 | + 12 | — 10 | —124
5.461 283.0 0.2400 1.263 8.140 18.151 5325 | + 12 | — 58 | —118
6.458 284.0 —0.2373 | —1.258 | —8.090 | —18.058 | — 5.664 | + 12 | — 98 | — 83
7.455 285.0 0.2346 1.231 8.017 17.961 6.000 | + 12 | —116 | — 26
8.453 286.0 0.2318 1.175 7.936 17.857 6.334 | + 12 | —106 | + 39
9.450 287.0 0.2291 1.092 7.865 17.748 6.666 | + 12 | — 68 | + 93
10.447 288.0 0.2264 0.990 7.818 17.634 6.995 | + 12 | — 12 | +122
11.444 289.0 —0.2236 | —0.883 | —7.800 | —17.515 | — 7.320 | + 12 | + 48 | +122
12.442 290.0 0.2209 0.785 7.810 17.391 7643 | + 13 | + 99 | + 94
13.439 291.0 0.2182 0.706 7.838 17.262 7963 | + 13 | 4130 | + 48
14.436 292.0 0.2154 0.650 7.872 17.128 8280 | + 13 | +138 | — 6
15.433 293.0 0.2127 0.617 7.902 16.990 8595 | + 13 | +122 | — 56
16.431 294.0 —0.2100 | —0.602 | —7.917 | —16.847 | — 8906 | + 12 | + 89 | — 91
17.428 295.0 0.2072 0.597 7.913 16.700 9214 | + 12 | + 44 | —108
18.425 296.0 0.2045 0.594 7.888 16.548 9519 | + 12 | — 2 | —103
19.423 297.0 0.2018 0.586 7.844 16.392 9821 | + 12 | — 44 | — 80
20.420 298.0 0.1991 0.565 7.785 16.232 10121 | + 12 | — 74 | — 43
21.417 299.0 —0.1963 | —0.529 | —7.720 | —16.068 | —10.417 | + 12 | — 90 | + 0
22.414 300.0 0.1936 0.476 7.656 15.899 10710 | + 12 | — 88 | + 43
23.412 301.0 0.1909 0.408 7.598 15.726 11.001 | + 12 | — 72 | + 78
24.409 302.0 0.1881 0.328 7.554 15.549 11288 | + 12 | — 45 | + 99
25.406 303.0 0.1854 0.241 7.527 15.367 11572 | + 12 | — 12 | +104
26.403 304.0 —0.1827 | —0.154 | —7.518 | —15.181 | —11.853 | + 12 | + 21 | + 89
27.401 305.0 0.1799 0.073 7.526 14.991 12130 | + 12 | + 47 | + 58
28.398 306.0 0.1772 | —0.003 7.546 14.797 12405 | + 12 | + 62 | + 15
29.395 307.0 0.1745 | +0.051 7.572 14.598 12.676 | + 12 | + 61 | — 35
30.393 308.0 0.1718 0.087 7.595 14.395 12943 | + 12 | + 41 | — 81
Maj 1.390 309.0 —0.1690 | +0.108 | —7.604 | —14.188 | —13.206 | + 12 | + 4 | —115
2.387 310.0 0.1663 0.118 7.590 13.976 13.466 | + 12 | — 43 | —124
3.384 311.0 0.1636 0.130 7.546 13.760 13722 | + 12 | — 88 | —104
4.382 312.0 0.1608 0.158 7.475 13.540 13.974 | + 12 | —119 | — 57
5.379 313.0 0.1581 0.213 7.387 13.316 14221 | + 12 | —123 | + 7
6.376 314.0 —0.1554 | +0.299 | —7.300 | —13.087 | —14.463 | + 12 | — 97 | + 71
7.373 315.0 0.1526 0.412 7.232 12.855 14.701 | + 12 | — 44 | +115
8.371 316.0 0.1499 0.538 7.194 12.619 14.934 | + 12 | + 21 | +128
9.368 317.0 0.1472 0.660 7.188 12.379 15.161 | + 12 | + 82 | +110
10.365 318.0 0.1444 0.765 7.207 12.137 15.384 | + 13 | +125 | + 67
11.362 319.0 —0.1417 | +0.845 | —7.238 | —11.891 | —15.602 | + 13 | +143 | + 13
12.360 320.0 0.1390 0.901 7.268 11.642 15.815 | + 13 | +135 | — 40
13.357 321.0 0.1363 0.936 7.285 11.391 16.023 | + 13 | +107 | — 81
14.354 322.0 0.1335 0.958 7.285 11.137 16226 | + 13 | + 65 | —103
15.352 323.0 0.1308 0.976 7.263 10.880 16.424 | + 12 | + 18 | —105
16.349 324.0 —0.1281 | +0.997 | —7.223 | —10.621 | —16.618 | + 12 | — 26 | — 87
17.346 325.0 —0.1253 | +1.029 | —7.168 | —10.359 | —16.807 | + 12 | — 60 | — 54
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Mayj 17.346 325.0 —011253 | +1%029 | —7168 | —10359 | —16/807 | + 12 | — 60 | — 54
18.343 326.0 0.1226 1.075 7.104 10.094 16.991 | + 12 | — 80 | — 13
19.341 327.0 0.1199 1.137 7.039 9.827 17.170 | + 12 | — 85 | + 30
20.338 328.0 0.1171 1.216 6.980 9.558 17.345 | + 12 | — 73 | + 68
21.335 329.0 0.1144 1.307 6.932 9.286 17515 | + 12 | — 50 | + 94
22.332 330.0 —0.1117 | +1.407 | —6.901 | — 9.012 | —17.681 | + 13 | — 18 | +104
23.330 331.0 0.1090 1.508 6.889 8.736 17.841 | + 13 | + 15 | + 96
24.327 332.0 0.1062 1.606 6.894 8.457 17997 | + 13 | + 43 | 4+ 70
25.324 333.0 0.1035 1.693 6.914 8.176 18.148 | + 13 | + 61 | + 30
26.322 334.0 0.1008 1.766 6.942 7.893 18294 | 4+ 13 | + 64 | — 17
27.319 335.0 —0.0980 | +1.822 | —6.970 | — 7.607 | —18.435 | + 13 | + 49 | — 64
28.316 336.0 0.0953 1.861 6.989 7.319 18572 | + 13 | + 18 | —102
29.313 337.0 0.0926 1.889 6.990 7.029 18.703 | + 13 | — 26 | —121
30.311 338.0 0.0898 1.913 6.966 6.736 18.828 | + 13 | — 73 | —115
31.308 339.0 0.0871 1.945 6.915 6.441 18.949 | + 13 | —113 | — 81
Czerwiec  1.305 340.0 —0.0844 | +1.998 | —6.842 | — 6.144 | —19.064 | + 13 | —132 | — 25
2.302 341.0 0.0816 2.081 6.761 5.846 19.173 | + 13 | =122 | + 40
3.300 342.0 0.0789 2.194 6.689 5.545 19.276 | + 13 | — 82 | + 96
4.297 343.0 0.0762 2.330 6.642 5.242 19374 | + 13 | — 19 | +126
5.294 344.0 0.0735 2.471 6.630 4.938 19465 | + 14 | + 48 | +124
6.291 345.0 —0.0707 | 4+2.601 | —6.649 | — 4.633 | —19.550 | + 14 | +105 | + 90
7.289 346.0 0.0680 2.708 6.689 4.327 19.629 | + 14 | +137 | + 37
8.286 347.0 0.0653 2.786 6.733 4.020 19.702 | + 14 | +142 | — 20
9.283 348.0 0.0625 2.840 6.768 3.713 19.769 | + 14 | +121 | — 68
10.281 349.0 0.0598 2.877 6.786 3.405 19.831 | + 14 | + 84 | — 98
11.278 350.0 —0.0571 | +2.906 | —6.783 | — 3.096 | —19.887 | + 14 | + 37 | —106
12.275 351.0 0.0543 2.936 6.760 2.787 19937 | + 14 | — 8 | — 94
13.272 352.0 0.0516 2.973 6.720 2.478 19.982 | + 14 | — 46 | — 65
14.270 353.0 0.0489 3.024 6.671 2.168 20021 | + 14 | — 71 | — 25
15.267 354.0 0.0462 3.090 6.618 1.858 20.055 | + 14 | — 80 | + 18
16.264 355.0 —0.0434 | +3.172 | —6.570 | — 1.548 | —20.084 | + 14 | — 73 | + 58
17.261 356.0 0.0407 3.268 6.532 1.238 20.107 | + 14 | — 53 | + 88
18.259 357.0 0.0380 3.374 6.509 0.927 20.125 | + 14 | — 23 | +103
19.256 358.0 0.0352 3.483 6.505 0.617 20.137 | + 14 | + 11 | +101
20.253 359.0 0.0325 3.589 6.520 | — 0.306 20.145 | + 15 | + 41 | + 80
21.251 360.0 —0.0298 | +3.686 | —6.550 | + 0.005 | —20.147 | + 15 | + 63 | + 44
22.248 361.0 0.0270 3.770 6.591 0.316 20144 | + 15 | + 70 | — 1
23.245 362.0 0.0243 3.836 6.634 0.627 20135 | + 15 | + 60 | — 49
24.242 363.0 0.0216 3.884 6.671 0.938 20121 | + 15 | + 34 | — 90
25.240 364.0 0.0189 3.919 6.694 1.249 20102 | + 15 | — 7 | —115
26.237 365.0 —0.0161 | +3.948 | —6.694 | + 1.560 | —20.077 | + 15 | — 54 | —118
27.234 366.0 0.0134 3.979 6.670 1.870 20.046 | + 15 | — 98 | — 96
28.231 367.0 0.0107 4.025 6.623 2.181 20.010 | + 15 | —128 | — 50
29.229 368.0 0.0079 4.095 6.563 2.492 19.968 | + 15 | —133 | + 10
30.226 369.0 0.0052 4.194 6.502 2.802 19.920 | + 15 | =109 | + 70
Lipiec 1.223 370.0 —0.0025 | +4.319 | —6.459 | + 3.112 | —19.866 | + 15 | — 58 | +113
2.220 371.0 +0.0003 | +4.459 | —6.446 | + 3.421 | —19.806 | + 15 | + 7 | +128
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Lipiec 1.223 370.0 —0'0025 | +4"319 | —6'459 | + 3112 | —19866 | + 15 | — 58 | +113
2.220 371.0 +0.0003 4.459 6.446 3.421 19.806 | + 15 | + 7 | 4128
3.218 372.0 0.0030 4.598 6.466 3.729 19.740 | + 16 | + 71 | 4109
4.215 373.0 0.0057 4.719 6.514 4.036 19.668 | + 16 | +119 | + 64
5.212 374.0 0.0085 4.813 6.575 4.341 19590 | + 16 | +138 | + 5
6.210 375.0 +0.0112 | +4.878 | —6.634 | + 4.645 | —19.506 | + 16 | +130 | — 50
7.207 376.0 0.0139 4.920 6.678 4.947 19416 | + 16 | + 99 | — 90
8.204 377.0 0.0166 4.950 6.700 5.248 19.321 | + 16 | + 55 | —108
9.201 378.0 0.0194 4.976 6.700 5.546 19.220 | + 16 | + 8 | —103
10.199 379.0 0.0221 5.007 6.681 5.843 19114 | + 16 | — 33 | — 78
11.196 380.0 40.0248 | +5.050 | —6.649 | + 6.138 | —19.003 | + 16 | — 62 | — 40
12.193 381.0 0.0276 5.108 6.611 6.431 18886 | + 16 | — 76 | + 4
13.190 382.0 0.0303 5.181 6.576 6.721 18.765 | + 16 | — 74 | + 46
14.188 383.0 0.0330 5.269 6.548 7.010 18.639 | + 16 | — 58 | + 81
15.185 384.0 0.0358 5.367 6.536 7.297 18.507 | + 16 | — 30 | +101
16.182 385.0 4+0.0385 | +5.471 | —6.540 | + 7.582 | —18.371 | + 16 | + 4 | +105
17.180 386.0 0.0412 5.573 6.564 7.864 18230 | + 16 | + 37 | + 90
18.177 387.0 0.0439 5.669 6.604 8.145 18.085 | + 17 | + 63 | + 58
19.174 388.0 0.0467 5.751 6.657 8.423 17934 | + 17 | + 76 | + 15
20.171 389.0 0.0494 5.815 6.716 8.699 17779 | + 17 | + 72 | — 34
21.169 390.0 4+0.0521 | +5.862 | —6.770 | + 8973 | —17.619 | + 17 | + 50 | — 78
22.166 391.0 0.0549 5.892 6.812 9.245 17.455 | + 17 | + 13 | —109
23.163 392.0 0.0576 5.913 6.833 9.515 17285 | + 16 | — 33 | —119
24.160 393.0 0.0603 5.934 6.829 9.782 17111 | + 16 | — 79 | —105
25.158 394.0 0.0631 5.964 6.803 10.048 16932 | + 16 | —115 | — 67
26.155 395.0 +0.0658 | +6.014 | —6.760 | +10.310 | —16.748 | + 16 | —130 | — 13
27.152 396.0 0.0685 6.090 6.713 10.571 16.559 | + 16 | —119 | + 46
28.150 397.0 0.0713 6.192 6.676 10.829 16.364 | + 16 | — 82 | + 96
29.147 398.0 0.0740 6.312 6.661 11.084 16.165 | + 17 | — 26 | +122
30.144 399.0 0.0767 6.439 6.677 11.336 15.960 | + 17 | + 38 | 4119
31.141 400.0 +0.0794 | +6.557 | —6.723 | +11.585 | —15.750 | + 17 | + 92 | + 86
Sierpien  1.139 401.0 0.0822 6.652 6.789 11.831 15536 | + 17 | +125 | + 32
2.136 402.0 0.0849 6.719 6.861 12.073 15.316 | + 17 | +131 | — 26
3.133 403.0 0.0876 6.760 6.923 12.312 15.092 | + 17 | +110 | — 76
4.130 404.0 0.0904 6.781 6.966 12.547 14.863 | + 17 | + 71 | —105
5.128 405.0 +0.0931 | +6.794 | —6.984 | +12.778 | —14.630 | + 17 | + 24 | —110
6.125 406.0 0.0958 6.810 6.980 13.005 14.393 | + 17 | — 20 | — 92
7.122 407.0 0.0986 6.834 6.959 13.228 14.151 | + 17 | — 55 | — 58
8.119 408.0 0.1013 6.873 6.929 13.447 13.906 | + 17 | — 74 | — 15
9.117 409.0 0.1040 6.927 6.897 13.662 13.657 | + 17 | — 78 | + 30
10.114 410.0 +0.1067 | +6.997 | —6.871 | +13.873 | —13.404 | + 17 | — 66 | + 69
11.111 411.0 0.1095 7.078 6.858 14.080 13.148 | + 17 | — 41 | + 96
12.109 412.0 0.1122 7.166 6.861 14.284 12.888 | + 17 | — 9 | 4106
13.106 413.0 0.1149 7.256 6.882 14.483 12625 | + 17 | + 25 | + 98
14.103 414.0 0.1177 7.341 6.921 14.678 12.358 | + 17 | + 56 | + 72
15.100 415.0 +0.1204 | +7.415 | —6.974 | +14.870 | —12.088 | + 17 | + 75 | + 32
16.098 416.0 4+0.1231 | +7.473 | —7.035 | +15.057 | —11.815 | + 17 | + 78 | — 16
17.095 417.0 4+0.1259 | +7.511 | —7.095 | +15.241 | —11.539 | + 17 | + 64 | — 64
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Sierpienr  17.095 417.0 +0"1259 | +7'511 | —77095 | +157241 | —11'539 | + 17 | + 64 | — 64
18.092 418.0 0.1286 7.532 7.144 15.420 11.260 | + 17 | + 32 | —101
19.089 419.0 0.1313 7.540 7.174 15.596 10977 | + 17 | — 12 | =119
20.087 420.0 0.1340 7.545 7.179 15.767 10.691 | + 17 | — 59 | —112
21.084 421.0 0.1368 7.557 7.160 15.935 10402 | + 17 | — 99 | — 81
22.081 422.0 +0.1395 | +7.585 | —7.121 | +16.099 | —10.110 | + 17 | —121 | — 31
23.079 423.0 0.1422 7.637 7.074 16.258 9.814 | + 17 | =119 | + 28
24.076 424.0 0.1450 7.715 7.032 16.414 9515 | + 17 | — 92 | + 80
25.073 425.0 0.1477 7.812 7.008 16.565 9213 | + 17 | — 43 | +114
26.070 426.0 0.1504 7.919 7.011 16.712 8907 | + 17 | + 15 | +121
27.068 427.0 +0.1532 | +8.023 | —7.042 | +16.853 | — 8598 | + 17 | + 71 | +100
28.065 428.0 0.1559 8.111 7.097 16.991 8.286 | + 17 | +111 | + 54
29.062 429.0 0.1586 8.175 7.162 17.123 7971 | 4+ 17 | 4127 | — 2
30.059 430.0 0.1614 8.211 7.225 17.250 7.653 | + 17 | +117 | — 56
31.057 431.0 0.1641 8.226 7.272 17.371 7333 | + 17 | + 8 | — 95
Wrzesieti  1.054 432.0 +0.1668 | +8.227 | —7.295 | +17.488 | — 7.010 | + 17 | + 40 | —111
2.051 433.0 0.1695 8.227 7.295 17.599 6.684 | + 17 | — 6 | —104
3.048 434.0 0.1723 8.232 7.274 17.705 6.357 | + 17 | — 46 | — 76
4.046 435.0 0.1750 8.251 7.239 17.805 6.028 | + 16 | — 72 | — 35
5.043 436.0 0.1777 8.286 7.199 17.900 5697 | + 16 | — 81 | + 11
6.040 437.0 +0.1805 | +8.337 | —7.161 | +17.990 | — 5364 | + 16 | — 75 | + 54
7.038 438.0 0.1832 8.401 7.133 18.074 5.030 | + 16 | — 55 | + 86
8.035 439.0 0.1859 8.475 7.120 18.154 4695 | + 16 | — 25 | +104
9.032 440.0 0.1887 8.552 7.124 18.228 4358 | + 16 | + 9 | 4103
10.029 441.0 0.1914 8.628 7.145 18.296 4.021 | + 17 | + 41 | + 84
11.027 442.0 +0.1941 | +8.695 | —7.182 | +18.360 | — 3.682 | + 17 | + 66 | + 50
12.024 443.0 0.1968 8.749 7.230 18.419 3342 | 4+ 17 | + 77 | + 4
13.021 444.0 0.1996 8.785 7.280 18.472 3.001 | + 17 | + 70 | — 45
14.018 445.0 0.2023 8.802 7.324 18.520 2.660 | + 16 | + 46 | — 89
15.016 446.0 0.2050 8.804 7.351 18.564 2318 | + 16 | + 6 | —116
16.013 447.0 +0.2078 | +8.799 | —7.353 | +18.602 | — 1.974 | + 16 | — 41 | —119
17.010 448.0 0.2105 8.797 7.328 18.636 1630 | + 16 | — 85 | — 95
18.008 449.0 0.2132 8.810 7.280 18.665 1.286 | + 16 | —113 | — 49
19.005 450.0 0.2160 8.846 7.219 18.688 0940 | + 16 | =119 | + 9
20.002 451.0 0.2187 8.909 7.159 18.707 0593 | + 16 | — 98 | + 66
20.999 452.0 +0.2214 | +8.994 | —7.114 | +18.720 | — 0.246 | + 16 | — 54 | +107
21.997 453.0 0.2242 9.091 7.094 18.728 | + 0.103 | + 16 | + 2 | +122
22.994 454.0 0.2269 9.189 7.102 18.731 0.452 | + 16 | 4+ 58 | 4109
23.991 455.0 0.2296 9.274 7.134 18.728 0.802 | + 16 | +102 | + 71
24.988 456.0 0.2323 9.338 7.180 18.720 1152 | + 16 | +125 | + 18
25.986 457.0 +0.2351 | +9.378 | —7.228 | +18.706 | + 1.503 | + 16 | +123 | — 36
26.983 458.0 0.2378 9.394 7.264 18.686 1854 | + 16 | + 98 | — 81
27.980 459.0 0.2405 9.395 7.281 18.660 2.204 | + 16 | + 58 | —106
28.977 460.0 0.2433 9.390 7.274 18.628 2.555 | + 16 | + 11 | —108
29.975 461.0 0.2460 9.388 7.244 18.590 2.905 | + 15 | — 33 | — 89
30.972 462.0 +0.2487 | +9.398 | —7.197 | +18.547 | + 3.254 | + 15 | — 65 | — 53
Pazdz. 1.969 463.0 +0.2515 | +9.423 | —7.142 | +18497 | + 3.602 | + 15 | — 82 | — 8
2.967 464.0 +0.2542 | +9.466 | —7.085 | +18.442 | + 3.949 | + 15 | — 81 | + 36
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ok SDT
UT1 Julianska
data T A+ A B+ B C D E A’ B’
gwiazdowa

2461 050001 07001 07001

Pazdz. 1.969 463.0 +0°2515 | + 97423 | —7"142 | +187497 | + 3%602 | + 15 | — 82 | — 8
2.967 464.0 0.2542 9.466 7.085 18.442 3949 | + 15 | — 81 | + 36
3.964 465.0 0.2569 9.523 7.036 18.382 4296 | + 15 | — 66 | + 73
4.961 466.0 0.2596 9.592 6.999 18.315 4640 | + 15 | — 40 | + 97
5.958 467.0 0.2624 9.668 6.978 18.244 4984 | + 15 | — 8 | +104
6.956 468.0 +0.2651 | + 9.744 | —6.975 | +18.166 | + 5326 | + 15 | + 25 | + 93
7.953 469.0 0.2678 9.815 6.988 18.084 5.666 | + 15 | + 53 | + 65
8.950 470.0 0.2706 9.875 7.013 17.996 6.005 | + 15 | + 69 | + 24
9.947 471.0 0.2733 9.920 7.045 17.902 6341 | + 15 | + 70 | — 24
10.945 472.0 0.2760 9.948 7.075 17.804 6.676 | + 15 | + 53 | — 71
11.942 473.0 +0.2788 | + 9.960 | —7.093 | +17.701 | + 7.009 | + 15 | + 20 | —106
12.939 474.0 0.2815 9.960 7.090 17.592 7340 | + 15 | — 24 | —121
13.937 475.0 0.2842 9.959 7.060 17.479 7669 | + 15 | — 71 | —110
14.934 476.0 0.2870 9.969 7.003 17.361 7.996 | + 15 | —108 | — 72
15.931 477.0 0.2897 10.000 6.927 17.238 8321 | + 14 | —123 | — 15
16.928 478.0 +0.2924 | +10.060 | —6.846 | +17.110 | + 8.644 | + 15 | —110 | + 46
17.926 479.0 0.2951 10.146 6.775 16.977 8965 | + 15 | — 71 | + 96
18.923 480.0 0.2979 10.251 6.728 16.840 9285 | + 15 | — 14 | +122
19.920 481.0 0.3006 10.360 6.711 16.697 9.602 | + 15 | + 46 | +118
20.917 482.0 0.3033 10.459 6.721 16.549 9918 | + 15 | + 97 | + 86
21.915 483.0 +0.3061 | +10.538 | —6.748 | +16.396 | +10.231 | + 15 | +126 | + 37
22.912 484.0 0.3088 10.593 6.781 16.238 10542 | + 15 | +131 | — 18
23.909 485.0 0.3115 10.625 6.806 16.074 10.850 | + 15 | +113 | — 66
24.906 486.0 0.3143 10.639 6.814 15.905 11155 | + 15 | + 76 | — 98
25.904 487.0 0.3170 10.645 6.800 15.731 11457 | + 15 | + 30 | —108
26.901 488.0 +0.3197 | +10.652 | —6.764 | +15.551 | +11.756 | + 15 | — 15 | — 96
27.898 489.0 0.3224 10.668 6.710 15.367 12.052 | + 15 | — 52 | — 65
28.896 490.0 0.3252 10.698 6.644 15.177 12344 | + 14 | — 75 | — 24
290.893 491.0 0.3279 10.745 6.574 14.982 12633 | + 14 | — 82 | + 21
30.890 492.0 0.3306 10.810 6.510 14.783 12917 | + 14 | — 72 | + 60
31.887 493.0 +0.3334 | +10.887 | —6.456 | +14.578 | +13.198 | + 15 | — 50 | + 89
Listopad  1.885 494.0 0.3361 10.973 6.417 14.369 13475 | + 15 | — 20 | +102
2.882 495.0 0.3388 11.062 6.396 14.156 13.747 | + 15 | + 13 | + 98
3.879 496.0 0.3416 11.148 6.392 13.937 14.015 | + 15 | + 41 | + 76
4.876 497.0 0.3443 11.225 6.402 13.715 14279 | + 15 | + 61 | + 40
5.874 498.0 +0.3470 | +11.290 | —6.421 | +13.489 | +14.538 | + 15 | + 67 | — 4
6.871 499.0 0.3497 11.339 6.442 13.258 14792 | + 15 | + 57 | — 51
7.868 500.0 0.3525 11.372 6.456 13.024 15043 | + 15 | + 30 | — 91
8.866 501.0 0.3552 11.392 6.455 12.785 15288 | + 15 | — 10 | —116
9.863 502.0 0.3579 11.407 6.431 12.543 15529 | + 15 | — 56 | —118
10.860 503.0 +0.3607 | +11.425 | —6.381 | +12.298 | +15.765 | + 14 | — 99 | — 94
11.857 504.0 0.3634 11.461 6.306 12.049 15.997 | + 14 | —127 | — 45
12.855 505.0 0.3661 11.523 6.219 11.796 16.225 | + 14 | —128 | + 17
13.852 506.0 0.3689 11.615 6.134 11.541 16448 | + 15 | — 99 | + 76
14.849 507.0 0.3716 11.734 6.068 11.282 16.666 | + 15 | — 45 | +116
15.846 508.0 +0.3743 | +11.864 | —6.033 | +11.019 | +16.881 | + 15 | + 21 | +126
16.844 509.0 +0.3771 | +11.991 | —6.031 | +10.753 | +17.090 | + 15 | + 82 | +103
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0" SDT
UT!1 Julianska
data T A4+ A B+ B C D E A B’
gwiazdowa

2461 050001 07001 07001

Listopad 16.844 509.0 +0°3771 | +11%991 | —6'031 | +10"753 | +177090 | + 15 | + 82 | +103
17.841 510.0 0.3798 12.099 6.052 10.483 17.296 | + 15 | 4123 | + 57
18.838 511.0 0.3825 12.181 6.084 10.210 17.496 | + 16 | 4139 | + 1
19.836 512.0 0.3852 12.237 6.112 9.933 17.692 | + 16 | +127 | — 52
20.833 513.0 0.3880 12.273 6.125 9.652 17.883 | + 16 | + 95 | — 89
21.830 514.0 +0.3907 | +12.298 | —6.117 | + 9.368 | +18.068 | + 15 | + 51 | —105
22.827 515.0 0.3934 12.321 6.088 9.081 18248 | + 15 | + 5 | —100
23.825 516.0 0.3962 12.350 6.040 8.790 18423 | + 15 | — 35 | — 75
24.822 517.0 0.3989 12.392 5.979 8.496 18591 | + 15 | — 63 | — 36
25.819 518.0 0.4016 12.451 5.913 8.199 18754 | + 15 | — 76 | + 7
26.816 519.0 4+0.4044 | +12.526 | —5.849 | + 7.899 | +18.911 | 4+ 15 | — 72 | + 49
27.814 520.0 0.4071 12.616 5.795 7.597 19.062 | + 15 | — 54 | + 81
28.811 521.0 0.4098 12.717 5.756 7.291 19.207 | + 16 | — 26 | +100
29.808 522.0 0.4125 12.821 5.734 6.984 19.346 | + 16 | + 6 | +101
30.805 523.0 0.4153 12.925 5.730 6.674 19478 | + 16 | + 36 | + 85
Grudzien  1.803 524.0 +0.4180 | +13.021 | —5.742 | + 6.361 | +19.605 | + 16 | + 58 | + 54
2.800 525.0 0.4207 13.105 5.765 6.047 19.725 | 4+ 16 | + 68 | + 12
3.797 526.0 0.4235 13.174 5.792 5.731 19.838 | + 16 | + 62 | — 34
4.795 527.0 0.4262 13.228 5.816 5.414 19.946 | + 16 | + 41 | — 76
5.792 528.0 0.4289 13.268 5.829 5.094 20047 | + 16 | + 5 | —106
6.789 529.0 +0.4317 | +13.299 | —5.825 | + 4.774 | +20.141 | + 16 | — 40 | —118
7.786 530.0 0.4344 13.329 5.797 4.452 20.230 | + 16 | — 86 | —107
8.784 531.0 0.4371 13.369 5.746 4.129 20312 | + 16 | —122 | — 71
9.781 532.0 0.4399 13.430 5.676 3.805 20.388 | + 16 | —138 | — 16
10.778 533.0 0.4426 13.519 5.600 3.480 20.458 | + 16 | —126 | + 46
11.775 534.0 +0.4453 | +13.638 | —5.534 | + 3.155 | +20.523 | + 16 | — 84 | + 98
12.773 535.0 0.4480 13.779 5.494 2.828 20.581 | + 17 | — 21 | +125
13.770 536.0 0.4508 13.926 5.488 2.501 20.634 | + 17 | + 48 | +119
14.767 537.0 0.4535 14.061 5.514 2.173 20.681 | + 17 | +104 | + 82
15.765 538.0 0.4562 14.170 5.559 1.844 20.722 | + 17 | +135 | + 25
16.762 539.0 4+0.4590 | +14.250 | —5.607 | + 1.513 | 4+20.758 | + 17 | +137 | — 33
17.759 540.0 0.4617 14.304 5.644 1.182 20.787 | + 17 | +112 | — 79
18.756 541.0 0.4644 14.342 5.660 0.850 20.810 | + 17 | + 72 | —103
19.754 542.0 0.4672 14.374 5.652 0.517 20.826 | 4+ 17 | + 25 | —104
20.751 543.0 0.4699 14.410 5.625 | + 0.184 20.836 | + 17 | — 18 | — 84
21.748 544.0 4+0.4726 | +14.456 | —5.583 | — 0.150 | +20.840 | + 17 | — 50 | — 48
22.745 545.0 0.4753 14.518 5.534 0.484 20836 | + 17 | —67 | — 5
23.743 546.0 0.4781 14.596 5.486 0.818 20.826 | + 17 | — 68 | + 38
24.740 547.0 0.4808 14.688 5.445 1.153 20810 | + 17 | — 54 | + 74
25.737 548.0 0.4835 14.792 5.419 1.487 20.786 | + 18 | — 29 | + 97
26.734 549.0 +0.4863 | +14.902 | —5.409 | — 1.821 | +20.756 | + 18 | + 2 | +103
27.732 550.0 0.4890 15.011 5.418 2.154 20719 | + 18 | + 33 | + 93
28.729 551.0 0.4917 15.115 5.443 2.487 20.675 | + 18 | + 59 | + 66
29.726 552.0 0.4945 15.207 5.481 2.818 20624 | + 18 | + 72 | + 27
30.724 553.0 0.4972 15.284 5.526 3.149 20.567 | + 18 | + 72 | — 18
31.721 554.0 +0.4999 | +15.345 | —5.570 | — 3.479 | 4+20.503 | 4+ 18 | + 55 | — 62
32.718 555.0 +0.5027 | +15.390 | —5.606 | — 3.807 | +20.433 | + 18 | + 23 | — 96
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B Cassiopeiae a Cassiopeiae 3 Ceti ~ Cassiopeiae
UT1 2m27 F5[2723 K0|2™04 K0|2™80 var. BOp
(g, Sapp (. Sapp (o Sapp Qn Sapp
0"o9™ +59°11/ o40™ +56°34/ 0h43™ —17°56' ols7™ +60°45’
Styczert 6.3 36.193 58782 58.063 73720 60,247 36762 127102 57'80
3.7 35.887 58.58 57.795 73.29 60.133 37.25 11.793 58.18
13.7 35.581 57.78 57.515 72.85 60.015 37.65 11.466 58.01
23.7 35.293 56.48 57.240 71.91 59.901 37.78 11.137 57.30
Luty 2.6 35.029 54.74 56.977 70.52 59.793 37.67 10.818 56.10
12.6 34.804 52.59 56.740 68.70 59.697 37.28 10.523 54.43
22.6 34.635 50.17 56.546 66.58 59.620 36.62 10.273 52.40
Marzec 3.6 34.525 47.56 56.401 64.22 59.565 35.71 10.076 50.07
13.5 34.488 44.86 56.318 61.72 59.540 34.53 09.946 47.54
23.5 34.531 42.23 56.308 59.22 59.549 33.10 09.897 44.96
Kwiecieri 2.5 34.652 39.75 56.369 56.80 59.595 31.43 09.928 42.40
12.4 34.857 37.51 56.510 54.56 59.685 29.52 10.050 39.97
22.4 35.139 35.64 56.728 52.63 59.817 27.43 10.258 37.80
Mayj 2.4 35.489 34.18 57.015 51.04 59.990 25.19 10.547 35.94
12.4 35.905 33.19 57.370 49.87 60.206 22.83 10.915 34.47
22.3 36.369 32.73 57.778 49.18 60.457 20.42 11.346 33.47
Czerwiec 1.3 36.869 32.78 58.230 48.97 60.738 17.99 11.830 32.93
11.3 37.396 33.38 58.716 49.27 61.044 15.61 12.356 32.90
21.3 37.929 34.49 59.218 50.06 61.366 13.35 12.906 33.38
Lipiec 1.2 38.458 36.06 59.726 51.31 61.696 11.23 13.467 34.33
11.2 38.970 38.11 60.227 53.02 62.027 09.34 14.026 35.77
21.2 39.449 40.53 60.707 55.12 62.347 07.73 14.566 37.63
31.1 39.891 43.28 61.159 57.55 62.652 06.40 15.081 39.86
Sierpien 10.1 40.282 46.32 61.571 60.29 62.933 05.43 15.557 42.45
20.1 40.615 49.55 61.936 63.25 63.183 04.80 15.983 45.29
30.1 40.892 52.92 62.252 66.38 63.401 04.52 16.360 48.36
Wrzesieri 9.0 41.102 56.38 62.511 69.62 63.580 04.61 16.675 51.59
19.0 41.248 59.81 62.711 72.89 63.720 05.02 16.929 54.89
29.0 41.332 63.20 62.857 76.15 63.823 05.71 17.121 58.23
Pazdz. 9.0 41.351 66.46 62.942 79.32 63.887 06.66 17.247 61.53
18.9 41.312 69.50 62.972 82.33 63.915 07.79 17.310 64.70
28.9 41.220 72.30 62.950 85.15 63.913 09.04 17.313 67.73
Listopad 7.9 41.073 74.76 62.875 87.68 63.880 10.36 17.253 70.51
17.8 40.885 76.83 62.755 89.88 63.825 11.67 17.138 72.97
27.8 40.656 78.48 62.591 91.71 63.749 12.92 16.970 75.09
Grudzics 78 | 40.393 79.62 | 62.388 93.00 | 63.655 14.06 | 16.751 76.77
17.8 40.110 80.24 62.156 93.99 63.552 15.03 16.494 77.97
27.7 39.808 80.33 61.898 94.40 63.438 15.81 16.200 78.67
37.7 39.501 79.85 61.623 94.26 63.319 16.37 15.882 78.82
Micjsce $r. 2008.5 38.195 4736 59.684 61’87 60.949 24728 137680 45727
secd tan & +1.953 +1.677 +1.816 +1.516 +1.051 —0.324 +2.047 +1.787
dwukrotne gérowanie 1X.23 X.01 X.01 X.05
a a’ +0.158 +0.999 +0.171 +0.984 +0.149 +0.982 +0.183 +0.969
b v +0.112 —0.042 +0.099 —0.178 —0.021 —0.191 +0.115 —0.247
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8 Andromedae ¢ Cassiopeiae ¢ Cassiopeiae « Arietis
UT1 206 MO|[2768 A5]13m38 B312™00 K2
Xdpp Sapp Xdpp Sapp Xdpp Sapp Xdpp dapp
1"10™ +35°39/ 1726™ +60°16’ 1754™ +63°42/ 2ho7™ +23°30’
Styczen —6.2 117540 62737 217417 5804 59.863 5548 387612 12792
3.8 11.403 62.28 21.136 58.74 59.565 56.59 38.524 12.81
13.7 11.251 61.84 20.826 58.90 59.222 57.18 38.411 12.52
23.7 11.095 61.08 20.503 58.53 58.853 57.22 38.283 12.06
Luty 2.7 10.939 60.05 20.179 57.67 58.471 56.75 38.143 11.45
12.7 10.791 58.76 19.868 56.32 58.093 55.74 37.998 10.70
22.6 10.663 57.30 19.591 54.56 57.744 54.27 37.860 09.86
Marzec 3.6 10.561 55.71 19.359 52.48 57.435 52.41 37.736 08.95
13.6 10.496 54.07 19.187 50.13 57.185 50.21 37.634 08.03
23.5 10.475 52.49 19.089 47.67 57.015 47.81 37.566 07.16
Kwiecieri 2.5 10.501 51.00 19.070 45.16 56.927 45.29 37.536 06.37
12.5 10.581 49.71 19.138 42.72 56.936 42.74 37.551 05.74
22.5 10.715 48.68 19.294 40.48 57.044 40.31 37.614 05.31
Maj 2.4 10.900 47.94 19.533 38.48 57.247 38.05 37.724 05.07
12.4 11.138 47.55 19.856 36.82 57.545 36.07 37.888 05.07
22.4 11.420 47.53 20.248 35.57 57.928 34.44 38.097 05.37
Czerwiec 1.4 11.738 47.89 20.699 34.74 58.383 33.20 38.346 05.94
11.3 12.088 48.63 21.201 34.40 58.905 32.41 38.632 06.78
21.3 12.455 49.73 21.735 34.54 59.470 32.08 38.943 07.87
Lipiec 1.3 12.834 51.15 22.289 35.13 60.068 32.21 39.275 09.17
11.2 13.214 52.88 22.852 36.22 60.686 32.83 39.618 10.67
21.2 13.584 54.84 23.404 37.72 61.304 33.90 39.963 12.31
31.2 13.939 57.00 23.940 39.61 61.912 35.37 40.304 14.04
Sierpien 10.2 14.271 59.31 24.446 41.87 62.499 37.26 40.633 15.84
20.1 14.571 61.71 24.910 44.42 63.049 39.47 40.943 17.63
30.1 14.840 64.15 25.332 47.21 63.559 41.99 41.231 19.40
Wrzesien 9.1 15.070 66.60 25.699 50.21 64.018 44.76 41.492 21.11
19.1 15.261 68.98 26.009 53.32 64.418 47.71 41.723 22.70
29.0 15.415 71.28 26.263 56.50 64.761 50.81 41.924 24.19
Pazdz. 9.0 15.528 73.45 26.452 59.70 65.035 53.98 42.093 25.52
19.0 15.604 75.45 26.581 62.83 65.242 57.15 42.229 26.70
28.9 15.646 77.26 26.649 65.86 65.382 60.28 42.335 27.73
Listopad 7.9 15.651 78.84 26.653 68.69 65.448 63.29 42.408 28.58
17.9 15.626 80.16 26.600 71.27 65.444 66.10 42.451 29.26
27.9 15.571 81.22 26.488 73.55 65.370 68.68 42.463 29.78
Grudzied 7.8 | 15.487 81.96 | 26.320 75.44 | 65.224 7091 | 42.444 30.11
17.8 15.381 82.39 26.105 76.90 65.017 72.75 42.398 30.28
27.8 15.253 82.49 25.846 77.90 64.750 74.15 42.323 30.26
37.8 15.108 82.23 25.552 78.36 64.432 75.04 42.223 30.06
Micjsce ér. 2008.5 127641 5547 227729 45701 60.912 41757 397262 08"11
secd tan d +1.231 +0.718 +2.017 +1.752 +2.258 +2.024 +1.090 +0.435
dwukrotne gérowanie X.08 X.12 X.19 X.23
a a +0.168 +0.953 +0.196 +0.930 +0.218 +0.877 +0.169 +0.849
b v +0.046 —0.302 +0.109 —0.368 +0.118 —0.481 +0.025 —0.529
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a Persei ~v Camelopardalis « Tauri (B Orionis
UT1 179 F5|4™63 A0|0™85 Aldebaran K5[0m12 Rigel  B8p
agpp Sapp O‘gpp Sapp O‘gpp Sapp O[gpp Sapp
3hoqm +49°53/ 3h51m +71°21/ 4h36™ +16°31 5P14™ —8°11’
Stycze —6.1 55.738 38’58 167608 40”46 247607 3916 57.154 27"82
3.9 55.656 39.90 16.410 42.84 24.630 38.90 57.193 29.52
13.8 55.520 40.91 16.094 44.85 24.608 38.65 57.187 31.07
23.8 55.339 41.56 15.683 46.41 24.546 38.41 57.138 32.42
Luty 2.8 55.123 41.85 15.193 47.50 24.447 38.16 57.050 33.56
12.7 54.880 41.74 14.640 48.04 24.316 37.91 56.927 34.47
22.7 54.628 41.25 14.063 48.02 24.164 37.65 56.778 35.13
Marzec 3.7 54.378 40.41 13.483 47.48 23.998 37.38 56.610 35.54
13.7 54.145 39.24 12.928 46.40 23.829 37.11 56.433 35.70
23.6 53.948 37.81 12.435 44.87 23.671 36.85 56.259 35.59
Kwiecieh 2.6 53.793 36.19 12.019 42.95 23.530 36.62 56.097 35.25
12.6 53.695 34.43 11.704 40.70 23.418 36.44 55.955 34.65
22.6 53.662 32.64 11.511 38.25 23.344 36.33 55.843 33.82
Maj 2.5 53.694 30.87 11.441 35.67 23.310 36.32 55.766 32.77
12.5 53.799 29.21 11.507 33.06 23.324 36.42 55.729 31.49
22.5 53.972 27.72 11.706 30.54 23.385 36.63 55.736 30.03
Crerwiec 1.4 54.208 26.44 12.029 28.16 23.487 36.94 55.784 28.41
11.4 54.506 25.44 12.475 26.00 23.637 37.50 55.877 26.64
21.4 54.853 24.74 13.026 24.14 23.830 38.14 56.010 24.80
Lipiec 1.4 55.241 24.35 13.666 22.61 24.057 38.89 56.178 22.91
11.3 55.664 24.29 14.388 21.47 24.315 39.72 56.382 21.03
21.3 56.106 24.56 15.163 20.73 24.596 40.61 56.612 19.24
31.3 56.561 25.13 15.981 20.39 24.895 41.53 56.864 17.57
Sierpiefi 10.3 57.020 26.01 16.828 20.49 25.207 42.44 57.136 16.09
20.2 57.472 27.15 17.677 21.01 25.522 43.31 57.419 14.86
30.2 57.914 28.52 18.525 21.91 25.840 44.10 57.710 13.91
Wizesiet: 9.2 58.337 30.12 19.352 23.21 26.155 44.79 58.005 13.31
19.1 58.733 31.87 20.142 24.86 26.461 45.34 58.298 13.07
29.1 59.103 33.78 20.891 26.84 26.758 45.77 58.587 13.19
Pazdz. 9.1 59.438 35.80 21.579 29.12 27.040 46.05 58.868 13.70
19.1 59.735 37.88 22.196 31.63 27.304 46.19 59.135 14.54
29.0 59.995 40.01 22.737 34.35 27.550 46.21 59.387 15.71
Listopad 8.0 60.207 42.14 23.182 37.23 27.771 46.11 59.618 17.15
18.0 60.373 44.22 23.527 40.17 27.964 45.94 59.824 18.79
28.0 60.489 46.23 23.764 43.15 28.127 45.71 60.002 20.58
Grudzieh 7.9 60.548 48.10 23.878 46.06 28.253 45.44 60.144 22.44
17.9 60.554 49.79 23.874 48.81 28.342 45.16 60.248 24.28
27.9 60.504 51.26 23.748 51.36 28.389 44.88 60.312 26.08
37.8 60.397 52.44 23.500 53.58 28.392 44.60 60.331 27.75
Micjsce sr. 2008.5 56.020 26798 167104 26782 247557 3272 56.802 3257
secd tand +1.552  +1.187 +3.128  +2.964 +1.043  +0.297 +1.010  —0.144
dwukrotne gérowanie XI.18 XII.09
a a +0.215  +0.626 +0.321  +0.533 +0.172  +0.357 +0.144  +0.195
b 1% +0.050  —0.780 +0.105  —0.846 +0.007  —0.934 —0.002  —0.981
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MIEJSCA POZORNE GWIAZD 2008

w momencie ich gérowania w poludniku Greenwich

a Aurigae € Orionis a Orionis 08 Aurigae
UT1 0m08  Capella  G0[1770 B0[0™60 Betelgeuse MO0|1790 AOp
agpp Sapp O‘gpp Sapp O‘gpp Sapp agpp Sapp
5h17m +46°00’ 5h36™ —1°11’ 5hE5™ +7°24’ 6"00™ +44°56'
Stycze —6.0 197380 30744 397005 4339 387179 3587 097548 5871
3.9 19.450 31.86 39.071 44.79 38.271 34.90 09.676 60.04
13.9 19.454 33.20 39.091 46.08 38.315 34.03 09.737 61.39
23.9 19.396 34.40 39.065 47.20 38.311 33.29 09.732 62.68
Luty 2.9 19.281 35.42 38.999 48.17 38.264 32.67 09.665 63.88
12.8 19.113 36.20 38.893 48.95 38.173 32.16 09.538 64.92
22.8 18.908 36.70 38.758 49.53 38.050 31.79 09.364 65.73
Marzec 3.8 18.676 36.91 38.601 49.93 37.902 31.52 09.154 66.31
13.7 18.430 36.80 38.430 50.14 37.736 31.35 08.919 66.60
23.7 18.189 36.39 38.260 50.16 37.567 31.30 08.679 66.59
Kwiecieh 2.7 17.965 35.71 38.097 50.00 37.402 31.33 08.445 66.31
12.7 17.772 34.76 37.951 49.65 37.253 31.48 08.230 65.74
22.6 17.623 33.62 37.834 49.12 37.130 31.72 08.052 64.93
Maj 2.6 17.524 32.33 37.748 48.41 37.037 32.07 07.914 63.92
12.6 17.484 30.93 37.701 47.52 36.982 32.55 07.828 62.75
22.6 17.506 29.51 37.697 46.48 36.968 33.12 07.798 61.48
Crerwiec 1.5 17.588 28.10 37.732 45.29 36.994 33.81 07.825 60.15
11.5 17.731 26.75 37.812 43.97 37.063 34.59 07.912 58.79
21.5 17.932 25.50 37.931 42.56 37.172 35.45 08.054 57.47
Lipiec 1.4 18.183 24.39 38.085 41.09 37.318 36.39 08.247 56.21
11.4 18.483 23.44 38.276 39.60 37.499 37.36 08.491 55.03
21.4 18.819 22.67 38.494 38.16 37.710 38.32 08.777 53.98
31.4 19.187 22.10 38.735 36.80 37.946 39.24 09.097 53.06
Sierpiefi 10.3 19.581 21.71 38.998 35.57 38.204 40.08 09.451 52.28
20.3 19.990 21.53 39.274 34.54 38.477 40.79 09.826 51.65
30.3 20.411 21.52 39.560 33.73 38.763 41.35 10.221 51.16
Wizesief: 9.3 20.838 21.70 39.853 33.20 39.059 41.71 10.630 50.83
19.2 21.262 22.04 40.147 32.96 39.358 41.86 11.045 50.65
29.2 21.683 22.54 40.442 33.02 39.660 41.80 11.465 50.62
Pazdz. 9.2 22.092 23.21 40.731 33.41 39.960 41.49 11.884 50.74
19.1 22.484 24.01 41.010 34.08 40.253 40.97 12.293 51.02
29.1 22.858 24.95 41.279 35.03 40.539 40.25 12.692 51.46
Listopad 8.1 23.202 26.03 41.529 36.21 40.809 39.36 13.071 52.07
18.1 23.511 27.22 41.757 37.56 41.060 38.35 13.421 52.83
28.0 23.781 28.52 41.960 39.04 41.287 37.27 13.739 53.76
Grudziesi 8.0 24.001 29.90 42.128 40.58 41.481 36.15 14.011 54.83
18.0 24.166 31.31 42.261 42.11 41.640 35.06 14.233 56.01
28.0 24.273 32.73 42.352 43.60 41.758 34.02 14.398 57.29
37.9 24.314 34.10 42.398 44.99 41.828 33.06 14.496 58.61
Micjsce ér. 2008.5 19°108 21706 387711 4955 377936 28784 097149 50790
secd tand +1.440  +1.036 +1.000  —0.021 +1.008  +0.130 +1.413  +0.998
dwukrotne gérowanie XII.10 XII.15 XII.19 XII.21
a a +0.221  +0.185 +0.152  +0.102 +0.162  +0.019 +0.220  —0.001
b 1% +0.013  —0.983 —0.000  —0.995 +0.000  —1.000 —0.000  —1.000
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MIEJSCA POZORNE GWIAZD 2008
w momencie ich gérowania w poludniku Greenwich

a Canis Maioris A*) 24H Camelopardalis [ Geminorum ¢ Ursae Maioris
UT1 —1746 Sirius  A0|4™55 K5[1M14 Pollux Ko0|3M14 A5
A Sapp Alpp Sapp Alpp Sapp Al Sapp
6" a5™ —16°43’ 7ho1™ +76°57" Thgs™ +28°00’ ghsgm +48°00’
Styeze —6.0 317664 31785 217194 58756 50,364 23765 47643 27768
4.0 31.776 34.35 21.656 61.27 50.586 23.54 48.003 28.17
14.0 31.839 36.74 21.915 64.11 50.756 23.63 48.305 29.03
23.9 31.851 38.90 21.970 66.94 50.870 23.90 48.540 30.21
Luty 2.9 31.816 40.84 21.830 69.69 50.927 24.31 48.705 31.64
12.9 31.734 42.50 21.492 72.24 50.926 24.84 48.794 33.28
22.9 31.613 43.84 20.987 74.45 50.873 25.44 48.810 35.02
Marzec 3.8 31.462 44.88 20.343 76.29 50.775 26.05 48.760 36.77
13.8 31.286 45.57 19.584 77.65 50.638 26.64 48.646 38.48
23.8 31.100 45.94 18.762 78.47 50.478 27.16 48.485 40.01
Kwieciefi 2.7 30.913 46.00 17.910 78.76 50.303 27.59 48.288 41.35
12.7 30.731 45.72 17.063 78.49 50.123 27.90 48.064 42.41
22.7 30.569 45.15 16.272 77.67 49.953 28.07 47.832 43.15
Maj 2.7 30.431 44.29 15.559 76.38 49.800 28.11 47.602 43.57
12.6 30.323 43.15 14.954 74.61 49.671 28.03 47.384 43.63
22.6 30.251 41.78 14.489 72.48 49.575 27.82 47.192 43.34
Czerwiec 1.6 30.216 40.19 14.166 70.04 49.514 27.51 47.028 42.74
11.6 30.221 38.42 14.008 67.35 49.492 27.10 46.901 41.80
21.5 30.266 36.53 14.017 64.53 49.510 26.63 46.817 40.60
Lipiec 1.5 30.347 34.55 14.183 61.62 49.565 26.10 46.773 39.15
11.5 30.467 32.54 14.519 58.69 49.660 25.54 46.776 37.48
21.4 30.619 30.59 15.006 55.84 49.785 24.90 46.823 35.63
31.4 30.801 28.74 15.630 53.11 49.948 24.19 46.913 33.64
Sierpieni 10.4 31.013 27.06 16.393 50.55 50.143 23.45 47.048 31.53
20.4 31.246 25.64 17.266 48.25 50.366 22.68 47.226 29.35
30.3 31.500 24.51 18.239 46.19 50.615 21.85 47.443 27.12
Wrzesiefi 9.3 31.773 23.76 19.303 44 .47 50.889 20.97 47.703 24.88
19.3 32.056 23.41 20.426 43.10 51.183 20.05 47.999 22.67
29.3 32.351 23.49 21.602 42.10 51.496 19.08 48.333 20.51
Pazdz. 9.2 32.651 24.04 22.810 41.52 51.827 18.07 48.702 18.46
19.2 32.951 25.02 24.019 41.36 52.169 17.06 49.100 16.56
29.2 33.249 26.41 25.223 41.63 52.521 16.05 49.525 14.83
Listopad 8.1 33.535 28.20 26.384 42.36 52.876 15.09 49.970 13.34
18.1 33.805 30.29 27.476 43.52 53.225 14.21 50.424 12.14
28.1 34.054 32.64 28.484 45.10 53.564 13.43 50.881 11.25
Grudzics 81 | 34.271 35.15 | 29.366 A7.08 | 53.880 12.81 | 51.326 10.74
18.0 34.452 37.72 30.101 49.37 54.167 12.37 51.746 10.59
28.0 34.591 40.30 30.673 51.94 54.415 12.12 52.131 10.83
38.0 34.682 42.79 31.047 54.69 54.615 12.07 52.465 11.47
Miejsce ér. 2008.5 317182 41746 17:695 54703 50,094 18714 477150 27797
secd tan d +1.044 —0.301 +4.434 +4.319 +1.133 +0.532 +1.495 +1.111
dwukrotne gérowanie 1.01 1.17
a a’ +0.134 —0.197 +0.431 —0.264 +0.185 —0.446 +0.206 —0.706
b v +0.004 —0.980 —0.076 —0.964 —0.016 —0.895 —0.052 —0.708

*)Podwc')jna; efemerydy dotycza gwiazdy jasniejszej.
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MIEJSCA POZORNE GWIAZD 2008
w momencie ich gérowania w poludniku Greenwich

a Hydrae a Leonis 9H Draconis 0 Ursae Maioris
UT1 1798 K2[1m35  Regulus B8[4™84 G5|[2m37 A0
agpp Sapp O‘gpp Sapp O‘gpp Sapp agpp Sapp
gho7m —8°41/ 10"08™ +11°55' 10"35™ +75°39/ 11702™ +56°19/
Stycze —5.9 607125 32795 497124 3689 497987 5836 217169 63788
4.1 60.396 35.35 49.433 35.21 50.966 58.87 21.681 63.41
14.1 60.629 37.69 49.710 33.74 51.861 59.99 22.160 63.52
24.1 60.816 39.90 49.946 32.53 52.632 61.63 22.587 64.17
Luty 3.0 60.956 41.94 50.137 31.59 53.268 63.74 22.953 65.30
13.0 61.044 43.77 50.278 30.92 53.738 66.24 23.247 66.90
23.0 61.083 45.35 50.367 30.53 54.029 68.99 23.458 68.85
Marzec 3.9 61.077 46.69 50.409 30.37 54.146 71.88 23.590 71.06
13.9 61.029 47.76 50.405 30.44 54.080 74.81 23.639 73.46
23.9 60.948 48.57 50.363 30.67 53.849 77.61 23.612 75.89
Kwiecieti 2.9 60.842 49.14 50.290 31.04 53.474 80.21 23.519 78.27
12.8 60.717 49.46 50.193 31.51 52.966 82.49 23.365 80.51
22.8 60.585 49.56 50.081 32.03 52.363 84.35 23.165 82.49
Maj 2.8 60.451 49.45 49.962 32.57 51.688 85.76 22.933 84.17
12.8 60.321 49.12 49.840 33.12 50.964 86.64 22.675 85.47
22.7 60.203 48.62 49.724 33.63 50.231 86.98 22.408 86.34
Crerwiec 1.7 60.099 47.95 49.618 34.11 49.505 86.78 22.141 86.80
11.7 60.014 47.12 49.525 34.54 48.809 86.03 21.880 86.79
21.6 59.951 46.18 49.450 34.89 48.174 84.76 21.639 86.33
Lipiec 1.6 59.910 45.13 49.393 35.18 47.604 83.02 21.420 85.45
11.6 59.894 44.00 49.357 35.37 47.122 80.82 21.230 84.12
21.6 59.904 42.86 49.344 35.46 46.741 78.25 21.076 82.43
31.5 59.939 41.72 49.353 35.44 46.460 75.34 20.958 80.39
Sierpieh 10.5 60.003 40.65 49.390 35.28 46.298 72.15 20.885 78.01
20.5 60.094 39.69 49.463 34.96 46.255 68.77 20.857 75.38
30.5 60.214 38.88 49.533 34.55 46.328 65.24 20.875 72.52
Wizesie 9.4 60.365 38.30 49.654 33.87 46.532 61.62 20.949 69.47
19.4 60.546 37.99 49.804 33.01 46.857 58.03 21.077 66.31
29.4 60.758 37.98 49.986 31.95 47.304 54.48 21.260 63.07
Pazdz. 9.3 61.000 38.33 50.202 30.66 47.876 51.08 21.504 59.83
19.3 61.267 39.03 50.448 29.18 48.557 47.91 21.804 56.66
29.3 61.560 40.09 50.725 27.51 49.345 45.00 22.161 53.60
Listopad 8.3 61.873 41.51 51.029 25.68 50.229 42.48 22.572 50.76
18.2 62.197 43.24 51.352 23.75 51.183 40.39 23.026 48.20
28.2 62.528 45.23 51.691 21.76 52.196 38.78 23.518 45.97
Grudzieh 8.2 62.855 47.44 52.034 19.77 53.237 37.75 24.035 44.18
18.2 63.166 49.78 52.370 17.86 54.273 37.29 24.560 42.87
28.1 63.456 52.18 52.693 16.06 55.283 37.43 25.081 42.07
38.1 63.711 54.57 52.989 14.46 56.224 38.19 25.577 41.84
Micjsce ér. 2008.5 60.309 45703 497432 31731 477651 67763 207970 71708
secd tand +1.012  —0.153 +1.022  40.211 +4.040  +3.914 +1.804  +1.502
dwukrotne gérowanic .12 11.22 11.29 11107
a a’ +0.147  —0.788 +0.160  —0.885 +0.247  —0.933 +0.178  —0.969
b % +0.008  —0.616 —0.012  —0.466 —0.244  —0.359 —0.097  —0.249
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MIEJSCA POZORNE GWIAZD 2008
w momencie ich gérowania w poludniku Greenwich

a Ursae Maioris ~v Ursae Maioris ¢ Ursae Maioris ¢ Ursae Maioris
UT1 1779 Dubhe Ko0|2m44 Ao|1m77 AOp|2m27 A2p
Al Sapp A Sapp A Sapp Al Sapp
11704™ +61°41' 11" 54™ +53°38/ 12" 54™ +55°54/ 13h24™ +54°52/
Styeze 5.8 157224 68729 167208 41119 23.385 37774 15.056 39767
4.2 15.803 67.97 16.702 40.02 23.885 35.93 15.530 37.52
14.1 16.346 68.26 17.182 39.44 24.391 34.70 16.020 35.94
24.1 16.830 69.09 17.627 39.44 24.882 34.10 16.503 34.98
Luty 3.1 17.247 70.43 18.029 39.98 25.345 34.10 16.969 34.62
13.1 17.579 72.25 18.373 41.08 25.766 34.73 17.403 34.92
23.0 17.817 74.41 18.648 42.63 26.129 35.93 17.789 35.81
Marzec 4.0 17.964 76.83 18.855 44.56 26.430 37.60 18.120 37.24
14.0 18.014 79.41 18.986 46.81 26.661 39.72 18.389 39.16
24.0 17.975 82.01 19.046 49.21 26.819 42.14 18.589 41.45
Kwiecieri 2.9 17.858 84.54 19.040 51.70 26.907 44.76 18.724 44.00
12.9 17.668 86.90 18.971 54.17 26.926 47.48 18.791 46.74
22.9 17.423 88.96 18.851 56.48 26.881 50.17 18.795 49.50
Maj 2.8 17.137 90.70 18.690 58.59 26.783 52.74 18.744 52.22
12.8 16.820 92.02 18.492 60.40 26.633 55.11 18.637 54.79
22.8 16.491 92.88 18.273 61.84 26.444 57.16 18.487 57.09
Czerwiec 1.8 16.159 93.28 18.039 62.91 26.224 58.86 18.300 59.09
11.7 15.833 93.19 17.797 63.52 25.977 60.15 18.079 60.71
21.7 15.531 92.61 17.558 63.69 25.716 60.98 17.837 61.89
Lipiec 1.7 15.253 91.59 17.326 63.42 25.445 61.36 17.577 62.64
11.7 15.010 90.10 17.107 62.68 25.171 61.24 17.304 62.89
21.6 14.810 88.22 16.910 61.52 24.904 60.65 17.031 62.66
31.6 14.652 85.98 16.736 59.97 24.647 59.60 16.760 61.97
Sierpieni 10.6 14.547 83.39 16.592 58.01 24.409 58.08 16.500 60.79
20.5 14.498 80.55 16.485 55.72 24.199 56.15 16.260 59.17
30.5 14.503 77.48 16.415 53.12 24.018 53.83 16.042 57.13
Wrzesien 9.5 14.573 74.22 16.392 50.24 23.879 51.14 15.861 54.68
19.5 14.707 70.89 16.419 47.16 23.788 48.16 15.723 51.91
29.4 14.905 67.48 16.497 43.91 23.749 44.92 15.631 48.83
Pazdz. 94 15.174 64.09 16.636 40.55 23.772 41.48 15.600 45.48
194 15.507 60.81 16.833 37.17 23.860 37.92 15.631 41.98
29.4 15.906 57.66 17.091 33.80 24.015 34.29 15.729 38.34
Listopad 8.3 16.368 54.77 17.409 30.56 24.242 30.69 15.899 34.67
18.3 16.878 52.21 17.780 27.51 24.534 27.21 16.138 31.08
28.3 17.433 50.00 18.199 24.72 24.891 23.92 16.443 27.61
Grudzier 82 | 18.016 4829 | 18.657 22.31 | 25.304 20.94 | 16.811 24.40
18.2 18.608 47.07 19.137 20.33 25.758 18.36 17.226 21.54
28.2 19.197 46.40 19.630 18.84 26.244 16.23 17.682 19.10
38.2 19.760 46.34 20.116 17.91 26.746 14.66 18.161 17.19
Miejsce ér. 2008.5 147772 7735 16466 50792 247062 49780 15.998 52"19
secd tan d +2.110 +1.858 +1.687 +1.359 +1.784 +1.478 +1.738 +1.422
dwukrotne gérowanie II1.08 II1.20 IV.04 IV.12
a a’ +0.183 —0.971 +0.156 —1.000 +0.130 —0.972 +0.119 —0.933
b v —0.120 —0.241 —0.091 —0.025 —0.096 +0.235 —0.088 +0.359
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MIEJSCA POZORNE GWIAZD 2008
w momencie ich gérowania w poludniku Greenwich

o Virginis 1 Ursae Maioris 4 Ursae Minoris a Bootis
UT1 0m98 Spica B2|1™86 B3[4™m82 KO[—-0m04 Arcturus KO
O‘:zypp Sapp O‘gpp Sapp O[gpp Sapp O‘gpp Sapp
13h25™ —11°12’ 13hg7m +49°15’ 14"08™ +77°29’ 14"16™ +19°07’
Styczei —5.7 36.863 12734 517306 6418 487402 71"30 017391 7484
4.3 37.209 14.34 51.724 61.75 49.342 69.01 01.714 72.31
14.2 37.557 16.41 52.162 59.82 50.373 67.33 02.051 70.02
24.2 37.896 18.47 52.600 58.48 51.444 66.31 02.391 68.06
Luty 3.2 38.217 20.46 53.028 57.73 52.525 65.94 02.724 66.46
13.2 38.513 22.33 53.433 57.61 53.579 66.27 03.042 65.28
23.1 38.777 24.02 53.800 58.11 54.555 67.26 03.336 64.56
Marzec 4.1 39.009 25.51 54.124 59.15 55.433 68.83 03.602 64.28
14.1 39.203 26.79 54.397 60.73 56.177 70.96 03.836 64.44
24.1 39.362 27.82 54.612 62.72 56.759 73.51 04.034 64.99
Kwiecieh 3.0 39.487 28.65 54.773 65.04 57.177 76.37 04.199 65.87
13.0 39.578 29.25 54.875 67.61 57.410 79.46 04.327 67.06
23.0 39.639 29.65 54.922 70.27 57.459 82.60 04.422 68.44
Maj 2.9 39.673 29.88 54.920 72.95 57.338 85.71 04.486 69.96
12.9 39.681 29.95 54.868 75.56 57.041 88.69 04.518 71.57
22.9 39.667 29.88 54.775 77.96 56.593 91.39 04.521 73.15
Crerwiec 1.9 39.632 29.70 54.645 80.14 56.011 93.78 04.499 74.69
11.8 39.577 29.39 54.481 81.98 55.305 95.76 04.450 76.13
21.8 39.507 29.01 54.293 83.44 54.508 97.26 04.380 77.39
Lipiec 1.8 39.422 28.55 54.083 84.51 53.636 98.28 04.289 78.47
11.8 39.325 28.02 53.856 85.12 52.707 98.75 04.178 79.32
21.7 39.220 27.44 53.622 85.27 51.755 98.69 04.054 79.93
31.7 39.110 26.83 53.382 84.98 50.791 98.10 03.919 80.28
Sierpiefi 10.7 39.001 26.20 53.145 84.21 49.840 96.96 03.777 80.35
20.6 38.898 25.59 52.920 82.99 48.931 95.33 03.636 80.14
30.6 38.806 25.01 52.711 81.36 48.071 93.24 03.499 79.65
Wizesief: 9.6 38.734 24.52 52.528 79.29 47.292 90.68 03.376 78.85
19.6 38.689 24.14 52.379 76.88 46.613 87.77 03.273 7777
29.5 38.675 23.91 52.270 74.12 46.043 84.51 03.196 76.39
Pasdz. 9.5 38.703 23.90 52.212 71.05 45.614 80.96 03.156 74.72
19.5 38.760 24.10 52.210 67.77 45.335 77.24 03.156 72.80
29.5 38.882 24.49 52.268 64.31 45.214 73.38 03.201 70.61
Listopad 8.4 39.048 25.22 52.393 60.74 45.274 69.49 03.297 68.20
18.4 39.259 26.22 52.580 57.18 45.506 65.67 03.442 65.64
28.4 39.514 27.51 52.831 53.67 45.916 61.99 03.636 62.93
Grudziesi 8.3 39.806 29.05 53.142 50.35 46.501 58.58 03.877 60.18
18.3 40.125 30.80 53.500 47.31 47.232 55.55 04.153 57.47
28.3 40.464 32.72 53.898 44.61 48.101 52.95 04.461 54.85
38.3 40.811 34.74 54.323 42.40 49.077 50.93 04.789 52.42
Micjsce sr. 2008.5 387519 19762 527488 75796 497591 87"12 027955 78742
secd tan § +1.019  —0.198 +1.533  +1.161 +4.623  +4.514 +1.059  +0.347
dwukrotne gérowanie IV.12 IV.25
a a +0.158  —0.931 +0.118  —0.891 —0.007  —0.846 +0.140  —0.829
b % +0.012  +0.365 —0.069  +0.454 —0.255  +0.533 —0.019  +0.559
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MIEJSCA POZORNE GWIAZD 2008

w momencie ich gérowania w poludniku Greenwich

B Ursae Minoris ~v Ursae Minoris « Coronae Borealis ¢ Ursae Minoris
UT1 208 K5(3™M05 A2]12m23 A0|4™32 A2

Al Sapp A Sapp A Sapp Al Sapp
14"50™ +74°06’ 15"20™ +71°47" 15"35™ +26°40" 15M43™ +77°45'
Styczef —5.6 39:414 59723 407979 58779 00°934 63724 427991 50721
4.3 40.086 56.46 41.513 55.73 01.211 60.43 43.628 47.06
14.3 40.855 54.22 42.144 53.14 01.519 57.84 44.425 44.34
24.3 41.682 52.61 42.842 51.13 01.845 55.60 45.342 42.17
Luty 3.2 42.541 51.62 43.584 49.71 02.180 53.75 46.347 40.57
13.2 43.407 51.33 44.349 48.99 02.518 52.36 47.412 39.64
23.2 44.237 51.74 45.100 48.96 02.846 51.50 48.480 39.40
Marzec 4.2 45.013 52.77 45.820 49.59 03.161 51.15 49.526 39.82
14.1 45.706 54.44 46.483 50.89 03.455 51.34 50.512 40.91
24.1 46.289 56.61 47.063 52.75 03.722 52.02 51.392 42.59
Kwiecieri 3.1 46.757 59.20 47.553 55.09 03.962 53.13 52.152 44.78
13.1 47.090 62.13 47.936 57.84 04.171 54.66 52.763 47.42
23.0 47.282 65.23 48.200 60.85 04.346 56.48 53.203 50.35
Maj 3.0 47.340 68.42 48.350 64.03 04.490 58.53 53.476 53.49
13.0 47.256 71.59 48.376 67.27 04.597 60.75 53.563 56.74
22.9 47.043 74.59 48.285 70.42 04.670 63.00 53.470 59.94
Crerwiec 1.9 46.713 77.37 48.087 73.43 04.710 65.25 53.211 63.03
11.9 46.267 79.83 47.779 76.18 04.713 67.42 52.778 65.92
21.9 45.730 81.88 47.380 78.58 04.684 69.42 52.201 68.48
Lipiec 1.8 45.114 83.50 46.900 80.61 04.622 71.23 51.492 70.70
11.8 44.427 84.62 46.343 82.17 04.529 72.78 50.658 72.48
21.8 43.699 85.22 45.735 83.24 04.409 74.03 49.736 73.79
31.8 42.936 85.32 45.082 83.82 04.264 74.98 48.737 74.63
Sierpieni 10.7 42.158 84.86 44.399 83.86 04.100 75.58 47.682 74.92
20.7 41.390 83.88 43.710 83.37 03.924 75.83 46.607 74.70
30.7 40.639 82.41 43.022 82.38 03.739 75.74 45.521 73.98
Wrzesien 9.6 39.931 80.43 42.356 80.86 03.557 75.25 44.458 72.73
19.6 39.286 78.03 41.735 78.88 03.385 74.41 43.447 71.00
29.6 38.713 75.22 41.165 76.46 03.231 73.21 42.499 68.82
Pazdz. 9.6 38.239 72.04 40.673 73.61 03.105 71.64 41.654 66.21
19.5 37.878 68.61 40.274 70.45 03.016 69.76 40.933 63.24
29.5 37.637 64.93 39.975 66.98 02.969 67.56 40.348 59.95
Listopad 8.5 37.541 61.11 39.801 63.30 02.972 65.08 39.936 56.41
18.5 37.586 57.27 39.752 59.52 03.028 62.40 39.700 52.74
28.4 37.779 53.45 39.834 55.68 03.136 59.53 39.653 48.97
Grudzien 8.4 38.123 49.79 40.056 51.93 03.299 56.56 39.809 45.24
18.4 38.600 46.42 40.401 48.37 03.509 53.61 40.153 41.67
28.3 39.203 43.38 40.867 45.09 03.762 50.71 40.683 38.33
38.3 39.914 40.84 41.440 42.23 04.051 48.00 41.385 35.37
Miejsce ér. 2008.5 417325 74"63 437255 73757 02886 71737 46.222 64778
secd tan d +3.655 +3.515 +3.202 +3.042 +1.119 +0.503 +4.720 +4.613

dwukrotne gérowanie V.04 V.12 V.15 V.17

a a’ —0.005 —0.735 —0.002 —0.640 +0.126 —0.591 —0.101 —0.560
b v —0.172 +0.678 —0.130 +0.768 —0.020 +0.807 —0.172 +0.828
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6 Herculis ({8 Draconis ~ Draconis x Draconis
UT1 om77 Ko0|2m79 Go[2m23 K5|3m57 F8
agpp Sapp O‘;Ypp Sapp agpp Sapp O‘gpp Sapp
16"30™ +21°27/ 17"30™ +52°17' 17"56™ +51°28’ 18"20™ +72°43'
Stycze —5.6 327965 69763 347877 33765 457520 68”85 497689 6354
4.4 33.191 66.94 35.032 30.12 45.636 65.36 49.697 59.98
14.4 33.453 64.38 35.254 26.73 45.818 61.94 49.854 56.44
24.3 33.741 62.08 35.533 23.64 46.059 58.77 50.148 53.09
Luty 3.3 34.046 60.07 35.859 20.91 46.351 55.90 50.565 50.00
13.3 34.364 58.47 36.226 18.67 46.688 53.47 51.101 47.31
23.3 34.682 57.33 36.619 17.01 47.056 51.59 51.728 45.15
Marzec 4.2 34.996 56.65 37.029 15.96 47.448 50.29 52.425 43.55
14.2 35.302 56.49 37.447 15.58 47.855 49.65 53.176 42.60
24.2 35.591 56.82 37.857 15.87 48.262 49.67 53.943 42.33
Kwiecieti 3.2 35.862 57.59 38.254 16.78 48.663 50.32 54.710 42.71
13.1 36.111 58.81 38.628 18.31 49.049 51.61 55.453 43.76
23.1 36.334 60.36 38.968 20.36 49.407 53.46 56.141 45.41
Maj 3.1 36.530 62.20 39.271 22.85 49.735 55.77 56.763 47.57
13.0 36.696 64.26 39.527 25.72 50.021 58.51 57.297 50.22
23.0 36.828 66.43 39.731 28.82 50.259 61.53 57.725 53.20
Crerwiec 2.0 36.928 68.66 39.882 32.08 50.447 64.76 58.045 56.45
12.0 36.991 70.88 39.973 35.41 50.577 68.11 58.238 59.88
21.9 37.018 73.00 40.004 38.67 50.648 71.44 58.306 63.35
Lipiec 1.9 37.009 74.99 39.977 41.82 50.662 74.71 58.251 66.81
11.9 36.961 76.78 39.888 44.76 50.611 77.82 58.064 70.16
21.9 36.881 78.33 39.743 47.40 50.503 80.67 57.759 73.28
31.8 36.769 79.64 39.546 49.73 50.340 83.25 57.343 76.17
Sierpieh 10.8 36.628 80.63 39.300 51.66 50.124 85.46 56.819 78.72
20.8 36.467 81.32 39.016 53.15 49.865 87.26 56.210 80.87
30.7 36.288 81.69 38.699 54.20 49.569 88.64 55.524 82.61
Wrzesien 9.7 36.101 81.70 38.359 54.74 49.245 89.53 54.777 83.87
19.7 35.917 81.38 38.011 54.79 48.907 89.93 53.996 84.64
29.7 35.741 80.73 37.662 54.35 48.561 89.84 53.190 84.90
Pazdz. 9.6 35.585 79.71 37.327 53.37 48.223 89.22 52.388 84.61
19.6 35.459 78.37 37.019 51.92 47.908 88.11 51.613 83.81
29.6 35.367 76.71 36.747 49.99 47.621 86.51 50.878 82.49
Listopad 8.6 35.321 74.73 36.525 47.61 47.378 84.43 50.214 80.64
18.5 35.324 72.52 36.361 44.86 47.189 81.95 49.638 78.35
28.5 35.376 70.06 36.260 41.77 47.057 79.08 49.163 75.62
Grudzieh 8.5 35.483 67.45 36.231 38.43 46.994 75.92 48.815 72.54
18.4 35.637 64.76 36.273 34.96 46.999 72.57 48.597 69.22
28.4 35.836 62.04 36.385 31.41 47.071 69.10 48.518 65.72
38.4 36.077 59.42 36.567 27.95 47.214 65.65 48.588 62.18
Micjsce ér. 2008.5 35.147 77"52 377505 43740 487227 77"60 547145 70704
secd tan§ +1.075  +0.393 +1.635  +1.294 +1.606  +1.257 +3.370  +3.218
dwukrotne gérowanie V.29 VI1.14 VI.20 VI1.26
a a’ +0.129  —0.380 +0.068  —0.128 +0.070  —0.014 —0.060  40.091
b 1% —0.010  40.925 —0.011  40.992 —0.001  +1.000 +0.020  +0.996
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a Lyrae v Draconis o Sagittarii 7 Draconis
UT1 0703 Vega A0|4™82 KO0|2™02 B3|[4™45 KO
O‘:zypp Sapp alpp Sapp aZpr Sapp O‘gpp Sapp
18"37™ +38°47' 18"54™ +71°18’ 18"55™ —26°17 19"15™ +73°21/
Styczei -55 117053 23734 13116 24’81 447749 18786 18118 71'52
4.5 11.133 20.26 13.029 21.38 44.868 18.62 17.937 68.20
14.5 11.265 17.17 13.078 17.86 45.036 18.15 17.905 64.75
24.4 11.445 14.21 13.258 14.44 45.244 17.79 18.022 61.32
Luty 3.4 11.666 11.48 13.557 11.19 45.483 17.43 18.276 58.02
13.4 11.926 09.07 13.975 08.26 45.751 17.06 18.671 54.97
23.4 12.215 07.13 14.490 05.79 46.041 16.67 19.183 52.33
Marzec 4.3 12.528 05.67 15.085 03.82 46.348 16.24 19.795 50.15
14.3 12.860 04.80 15.748 02.47 46.671 15.76 20.495 48.55
24.3 13.201 04.53 16.445 01.77 47.003 15.25 21.247 47.59
Kwiecieh 3.2 13.546 04.84 17.161 01.72 47.342 14.69 22.033 47.26
13.2 13.888 05.76 17.874 02.36 47.684 14.11 22.829 47.62
23.2 14.218 07.22 18.555 03.62 48.022 13.53 23.599 48.61
Maj 3.2 14.533 09.16 19.192 05.45 48.354 12.96 24.332 50.19
13.1 14.824 11.54 19.763 07.81 48.675 12.43 25.000 52.34
23.1 15.083 14.23 20.247 10.58 48.975 11.97 25.578 54.93
Crerwiec 2.1 15.308 17.17 20.641 13.69 49.254 11.60 26.063 57.90
12.1 15.490 20.28 20.926 17.07 49.501 11.33 26.430 61.18
22.0 15.627 23.43 21.096 20.56 49.712 11.18 26.672 64.63
Lipiec 2.0 15.717 26.58 21.155 24.12 49.884 11.15 26.791 68.19
12.0 15.755 29.64 21.089 27.65 50.009 11.23 26.771 71.78
21.9 15.742 32.51 20.908 31.03 50.086 11.42 26.622 75.28
31.9 15.680 35.17 20.619 34.24 50.116 11.69 26.349 78.64
Sierpieh 10.9 15.568 37.53 20.220 37.17 50.096 12.02 25.949 81.77
20.9 15.415 39.55 19.731 39.76 50.033 12.38 25.444 84.60
30.8 15.224 41.22 19.159 41.99 49.929 12.75 24.841 87.10
Wrzesien 9.8 15.002 42.46 18.516 43.77 49.790 13.09 24.151 89.18
19.8 14.761 43.27 17.828 45.08 49.628 13.37 23.402 90.82
29.8 14.506 43.65 17.103 45.91 49.450 13.57 22.603 91.99
Pazdz. 9.7 14.252 43.54 16.364 46.19 49.268 13.68 21.777 92.62
19.7 14.009 42.98 15.637 45.95 49.096 13.68 20.953 92.73
29.7 13.783 41.97 14.931 45.16 48.939 13.59 20.142 92.30
Listopad 8.6 13.589 40.48 14.276 43.82 48.812 13.40 19.374 91.30
18.6 13.435 38.60 13.690 41.99 48.723 13.13 18.673 89.78
28.6 13.323 36.33 13.184 39.67 48.674 12.81 18.049 87.76
Grudzieh 8.6 13.264 33.73 12.784 36.92 48.675 12.44 17.535 85.26
18.5 13.257 30.89 12.498 33.86 48.723 12.06 17.139 82.41
28.5 13.303 27.87 12.332 30.53 48.821 11.71 16.873 79.23
38.5 13.404 24.79 12.303 27.07 48.952 11.34 16.755 75.86
Micjsce sr. 2008.5 132608 31705 177455 30731 477517 0782 227898 75765
secd tan § +1.283  40.804 +3.120  +2.956 +1.115  —0.494 +3.494  +3.348
dwukrotne gérowanie VI.30 VII.05 VII.05 VII.10
a a’ +0.101  +0.162 —0.038  40.235 +0.185  +0.241 —0.058  40.323
b % +0.009  +0.987 +0.046  +0.972 —0.008  40.971 +0.072  +0.946
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w momencie ich gérowania w poludniku Greenwich

¢t Cygni a Aquilae k Cephei a Cygni
UT1 3m79 A2(0m77  Altair  A5[4™39 B9|1m25  Deneb  A2p
agpp Sapp O‘gpp Sapp O‘gpp Sapp agpp Sapp
19729™ +51°44’ 19"51™ +8°53’ 20" 08™ +77°43' 20h41™ +45°18’
Stycze —5.4 527307 48790 097523 19733 297145 71767 407700 38”10
4.5 52.282 45.76 09.567 17.80 28.647 68.78 40.615 35.57
14.5 52.323 42.48 09.649 16.22 28.335 65.59 40.579 32.78
24.5 52.427 39.22 09.767 14.69 28.219 62.29 40.594 29.88
Luty 3.4 52.589 36.08 09.916 13.24 28.294 58.94 40.658 26.95
13.4 52.810 33.17 10.098 11.97 28.572 55.70 40.774 24.11
23.4 53.082 30.66 10.306 10.94 29.033 52.72 40.940 21.50
Marzec 4.4 53.398 28.58 10.538 10.20 29.659 50.07 41.153 19.20
14.3 53.754 27.06 10.793 09.80 30.439 47.89 41.412 17.32
24.3 54.136 26.16 11.065 09.78 31.331 46.27 41.708 15.96
Kwiecieh 3.3 54.538 25.86 11.352 10.13 32.309 45.24 42.038 15.14
13.3 54.952 26.23 11.652 10.87 33.345 44.85 42.396 14.91
23.2 55.362 27.22 11.955 11.96 34.389 45.12 42.770 15.29
Maj 3.2 55.763 28.78 12.261 13.35 35.420 45.99 43.154 16.22
13.2 56.144 30.89 12.563 15.04 36.402 47.49 43.539 17.74
23.1 56.492 33.44 12.852 16.93 37.295 49.52 43.911 19.73
Crerwiec 2.1 56.804 36.35 13.125 18.98 38.088 52.01 44.265 22.16
12.1 57.067 39.57 13.375 21.14 38.748 54.93 44.591 24.97
22.1 57.276 42.95 13.594 23.31 39.256 58.14 44.878 28.05
Lipiec 2.0 57.429 46.44 13.780 25.46 39.611 61.58 45.122 31.33
12.0 57.517 49.96 13.924 27.55 39.789 65.18 45.315 34.74
22.0 57.541 53.37 14.027 29.49 39.793 68.81 45.453 38.17
32.0 57.503 56.67 14.086 31.30 39.631 72.43 45.535 41.57
Sierpieh 10.9 57.400 59.73 14.099 32.90 39.290 75.94 45.557 44.86
20.9 57.240 62.50 14.070 34.29 38.796 79.26 45.523 47.95
30.9 57.028 64.96 14.002 35.47 38.155 82.36 45.436 50.83
Wizesie 9.8 56.769 67.00 13.897 36.39 37.375 85.13 45.297 53.39
19.8 56.478 68.62 13.766 37.06 36.491 87.53 45.119 55.60
29.8 56.159 69.79 13.614 37.50 35.510 89.52 44.905 57.44
Pazdz. 9.8 55.825 70.44 13.451 37.68 34.459 91.03 44.665 58.83
19.7 55.492 70.59 13.287 37.62 33.373 92.04 44.411 59.77
29.7 55.166 70.22 13.128 37.31 32.264 92.52 44.150 60.23
Listopad 8.7 54.862 69.30 12.986 36.76 31.172 92.41 43.893 60.17
18.7 54.592 67.90 12.868 35.99 30.127 91.75 43.651 59.63
28.6 54.361 66.00 12.778 35.00 29.146 90.53 43.430 58.58
Grudziesi 8.6 54.183 63.66 12.724 33.81 28.272 88.76 43.240 57.05
18.6 54.060 60.96 12.706 32.47 27.527 86.53 43.086 55.11
28.5 53.995 57.96 12.725 30.99 26.928 83.85 42.973 52.77
38.5 53.997 54.76 12.784 29.45 26.508 80.84 42.907 50.14
Micjsce ér. 2008.5 55.196 53743 113878 28763 35.327 71799 437317 39773
secd tand +1.615  +1.268 +1.012  +0.156 +4.708  +4.601 +1.422  +1.011
dwukrotne gérowanie VII.14 VII.19 VII.24 VIII.O1
a a +0.075  +0.382 +0.144  +0.466 —0.106  40.532 +0.102  +0.649
b 1% +0.032  +0.924 +0.005  +0.885 +0.163  +0.847 +0.044  +0.761
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w momencie ich gérowania w poludniku Greenwich

a Cephei 3 Cephei 11 Cephei ¢ Pegasi
UT1 244 A5(3723 B1]4™56 KO[0™m7-3"5 KO
Al Sapp Al Sapp Al Sapp Alpp Sapp
21h18™ +62°36' 21h28™ +70°35' 21h41™ +71°20 21h44™ +9°54/
Styeze —5.4 437589 81728 417882 57775 58.427 67'84 347255 437683
4.6 43.329 78.97 41.451 55.59 57.953 65.85 34.205 42.53
14.6 43.137 76.24 41.109 52.98 57.567 63.38 34.183 41.29
24.5 43.019 73.27 40.873 50.06 57.285 60.56 34.189 40.04
Luty 3.5 42.978 70.13 40.742 46.92 57.110 57.50 34.223 38.82
13.5 43.022 66.93 40.733 43.68 57.060 54.28 34.288 37.69
23.5 43.151 63.86 40.846 40.50 57.136 51.10 34.384 36.73
Marzec 4.4 43.361 61.00 41.075 37.48 57.334 48.04 34.511 35.97
14.4 43.652 58.47 41.423 34.74 57.659 45.23 34.673 35.49
24.4 44.014 56.40 41.872 32.44 58.093 42.82 34.866 35.34
Kwiecieri 3.4 44.436 54.84 42.410 30.61 58.624 40.85 35.090 35.51
13.3 44914 53.86 43.027 29.36 59.244 39.44 35.343 36.06
23.3 45.424 53.52 43.694 28.72 59.921 38.63 35.619 36.95
Maj 3.3 45.959 53.77 44.395 28.69 60.641 38.42 35.916 38.18
13.2 46.504 54.67 45.112 29.30 61.384 38.85 36.228 39.73
23.2 47.037 56.15 45.815 30.52 62.119 39.90 36.546 41.53
Czerwiec 2.2 47.549 58.15 46.492 32.28 62.834 41.49 36.864 43.54
12.2 48.025 60.65 47.119 34.58 63.503 43.65 37.175 45.72
22.1 48.448 63.54 47.677 37.31 64.106 46.24 37.470 47.98
Lipiec 2.1 48.815 66.76 48.160 40.40 64.635 49.23 37.743 50.29
12.1 49.109 70.25 48.546 43.81 65.070 52.56 37.985 52.58
22.1 49.326 73.87 48.831 47.41 65.401 56.10 38.191 54.78
Sierpieni 1.0 49.466 77.59 49.013 51.14 65.628 59.81 38.358 56.88
11.0 49.520 81.32 49.079 54.93 65.738 63.61 38.481 58.82
21.0 49.493 84.94 49.038 58.67 65.736 67.39 38.560 60.56
30.9 49.388 88.44 48.893 62.32 65.627 71.10 38.596 62.10
Wrzesiefi 9.9 49.206 91.70 48.642 65.78 65.407 74.65 38.588 63.40
19.9 48.960 94.66 48.303 68.97 65.092 77.96 38.544 64.46
29.9 48.655 97.30 47.881 71.86 64.690 81.00 38.468 65.29
Pazdz. 9.8 48.300 99.51 47.386 74.35 64.207 83.66 38.364 65.85
19.8 47.913 101.26 46.840 76.40 63.666 85.89 38.244 66.18
29.8 47.499 102.53 46.250 77.98 63.074 87.66 38.111 66.28
Listopad 8.8 47.073 103.22 45.635 78.99 62.449 88.88 37.974 66.13
18.7 46.651 103.38 45.016 79.44 61.814 89.55 37.843 65.78
28.7 46.240 102.96 44.403 79.31 61.178 89.63 37.720 65.21
Grudsier 8.7 | 45858 | 10195 | 43.820 7856 | 60.564 89.08 | 37.612 64.44
18.6 45.516 100.42 43.286 77.25 59.994 87.98 37.525 63.51
28.6 45.221 98.37 42.809 75.40 59.477 86.30 37.458 62.42
38.6 44.989 95.89 42.416 73.05 59.040 84.11 37.418 61.24
Miejsce ér. 2008.5 46.910 78737 46.001 53724 622599 62748 36,214 51732
secd tan d +2.175 +1.931 +3.010 +2.839 +3.127 +2.963 +1.015 +0.175
dwukrotne gérowanie VIII.10 VIII.13 VIII.16 VIII.17
a a +0.070 +0.763 +0.037 +0.790 +0.042 +0.824 +0.147 +0.831
b v +0.098 +0.647 +0.150 +0.613 +0.163 +0.566 +0.010 +0.557
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24 Cephei « Piscis Austrini «a Pegasi ~v Cephei
UT1 4™79 G5(17™16 Fomalhaut A3[2749 A0[3721 KO
O‘:zypp Sapp alpp Sapp O[gpp Sapp O‘gpp Sapp
22h09™ +72°22/ 22h58™ —29°34’ 23h05™ +15°14’ 23h39™ +77°40'
Stycze —5.3 53984 66.74 05.717 5626 097490 60”14 387046 60701
4.6 53.436 65.10 05.616 56.05 09.395 59.19 37.129 59.68
14.6 52.965 62.94 05.535 55.55 09.314 58.08 36.249 58.71
24.6 52.593 60.36 05.480 54.77 09.252 56.90 35.447 57.17
Luty 3.6 52.327 57.47 05.450 53.74 09.210 55.67 34.742 55.13
13.5 52.186 54.36 05.449 52.45 09.194 54.46 34.171 52.63
23.5 52.178 51.19 05.480 50.93 09.208 53.34 33.763 49.83
Marzec 4.5 52.299 48.07 05.543 49.20 09.252 52.37 33.527 46.83
14.4 52.558 45.13 05.644 47.25 09.333 51.59 33.486 43.74
24.4 52.941 42.52 05.783 45.16 09.451 51.09 33.640 40.73
Kwiecieti 3.4 53.436 40.29 05.959 42.94 09.608 50.87 33.981 37.88
13.4 54.036 38.57 06.176 40.62 09.805 51.01 34.512 35.31
23.3 54.712 37.42 06.428 38.26 10.037 51.51 35.202 33.16
Maj 3.3 55.448 36.84 06.712 35.89 10.300 52.35 36.032 31.45
13.3 56.223 36.89 07.027 33.57 10.592 53.55 36.983 30.28
23.3 57.005 37.56 07.362 31.37 10.904 55.06 38.011 29.68
Crerwiec 2.2 57.780 38.80 07.713 29.30 11.229 56.84 39.093 29.63
12.2 58.523 40.61 08.071 27.45 11.560 58.87 40.200 30.20
22.2 59.207 42.92 08.426 25.86 11.886 61.06 41.289 31.33
Lipiec 2.1 59.826 45.65 08.771 24.54 12.201 63.37 42.345 32.97
12.1 60.355 48.77 09.096 23.56 12.497 65.75 43.334 35.15
22.1 60.783 52.17 09.391 22.92 12.764 68.12 44.230 37.74
Sierpieh 1.1 61.108 55.79 09.653 22.62 13.001 70.46 45.025 40.71
11.0 61.315 59.55 09.871 22.68 13.199 72.69 45.692 44.03
21.0 61.406 63.35 10.044 23.07 13.357 74.77 46.220 47.56
31.0 61.384 67.15 10.169 23.74 13.473 76.70 46.611 51.29
Wrzesien 10.0 61.244 70.85 10.244 24.69 13.547 78.41 46.845 55.12
19.9 61.001 74.36 10.272 25.82 13.581 79.89 46.930 58.95
29.9 60.659 77.65 10.256 27.11 13.579 81.14 46.867 62.76
Pazdz. 9.9 60.225 80.61 10.200 28.47 13.543 82.13 46.650 66.42
19.8 59.720 83.18 10.112 29.82 13.481 82.88 46.299 69.85
29.8 59.149 85.33 09.999 31.13 13.397 83.38 45.815 73.03
Listopad 8.8 58.530 86.95 09.867 32.31 13.296 83.62 45.206 75.81
18.8 57.886 88.03 09.727 33.31 13.187 83.63 44.499 78.15
28.7 57.224 88.54 09.583 34.10 13.072 83.40 43.699 80.01
Grudzieh 8.7 56.569 88.42 09.443 34.63 12.956 82.93 42.832 81.28
18.7 55.944 87.71 09.315 34.88 12.847 82.26 41.931 81.96
28.7 55.359 86.42 09.200 34.86 12.743 81.40 41.010 82.01
38.6 54.843 84.56 09.104 34.54 12.652 80.37 40.109 81.41
Micjsce sr. 2008.5 587117 59’54 07137 37'36 115098 64702 427152 4777
secd tan § +3.304  +3.149 +1.150  —0.568 +1.037  +0.273 +4.687  +4.579
dwukrotne gérowanie VIII.23 IX.05 IX.06 IX.15
a a +0.056  +0.887 +0.164  +0.964 +0.149  +0.972 +0.126  +0.996
b % +0.186  +0.462 —0.036  40.267 +0.018  +0.237 +0.304  +0.088
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MIEJSCA POZORNE Biegunowej (2702) 2008

w momencie jej gébrowania w potudniku Greenwich

UT1 oy | Gapp UTI ol | Gapp UT1 ol | Gapp UT1 oy | Gapp
2ha0™ | +89°18’ 2"39™ | 489°18’ 2P39™ | 489°18’ 2h39™ | 489°17
Styczer 0.8 113749 | 20724 | Luty  15.7 (9959 | 24”10 | Kwiccien 1.6 | 39781 | 15765 | Maj 17.5| 41330 | 61'84
1.8[112.19 | 20.42 16.7 | 98.14 | 24.07 2.6 | 38.85| 15.39 18.5 | 42.21| 61.52
2.81110.94 | 20.59 17.7196.57 | 24.05 3.6|37.80| 15.11 19.5| 43.21] 61.22
3.81109.75| 20.78 18.7| 94.86 | 24.03 4.6 |37.00| 14.80 20.4 | 44.26 | 60.94
4.8|108.56 | 20.97 19.793.03 | 23.99 5.6 | 36.26 | 14.47 21.4| 45.34| 60.68
5.8107.36 | 21.18 20.7|91.13 | 23.93 6.6 | 35.71 | 14.12 22.4 | 46.39| 60.44
6.8|106.10 | 21.39 21.7]89.21| 23.84 7.6|35.36 | 13.77 23.4 | 47.41| 60.21
7.81104.74| 21.62 22.7187.34 | 23.72 8.6 |35.18| 13.44 24.4 | 48.35| 59.99
8.8|103.27| 21.85 23.7 | 85.56 | 23.57 9.6 | 35.08 | 13.14 25.4 | 49.23| 59.78
9.8 101.66 | 22.07 24.7(83.89 | 23.41 10.6 | 34.98 | 12.87 26.4 | 50.05| 59.56
10.8| 99.94| 22.28 25.7|82.33| 23.24 11.6 | 34.79 | 12.61 27.4| 50.83| 59.33
11.8| 98.14| 22.47 26.7 | 80.88 | 23.08 12.6 | 34.48 | 12.37 28.4 | 51.63| 59.08
12.8| 96.32| 22.62 27.7179.50 | 22.92 13.5 | 34.06 | 12.12 20.4 | 52.49| 58.81
13.8| 94.53| 22.75 28.7 | 78.16 | 22.77 14.5 | 33.56 | 11.85 30.4 | 53.48 | 58.53
14.8| 92.84| 22.85 20.7 | 76.83 | 22.63 15.5 | 33.03| 11.57 31.4| 54.64| 58.24
15.8 | 91.27| 22.94 | Marzec 1.7 | 75.47 | 22.50 16.5 | 32.53 | 11.26 | Czerwiee 1.4| 56.00| 57.96
16.8 | 89.85| 23.03 2.7|74.05| 22.38 17.5 [ 32.12 | 10.92 24| 57.52| 57.70
17.8| 88.54| 23.13 3.7|72.55 | 22.27 18.5 | 31.81| 10.58 3.4| 59.13| 57.47
18.8 | 87.27| 23.25 4717096 | 22.15 19.5 [ 31.64 | 10.23 4.4 60.74| 57.29
19.8| 85.96| 23.39 5.7169.20 | 22.01 20.5|31.59 | 09.87 54| 62.24| 57.12
20.8 | 84.53| 23.55 6.7 | 67.58 | 21.85 21.5[31.66 | 09.53 6.4| 63.59| 56.98
21.8| 82.94| 23.71 7.7165.90 | 21.65 22.5 [ 31.82| 09.20 7.4| 64.81| 56.83
22.8| 81.19| 23.87 8.6 |64.31| 21.43 23.5(32.02| 08.88 8.4| 65.93| 56.66
23.8| 79.30 | 24.00 9.6 | 62.88 | 21.19 24.5 [ 32.23| 08.58 9.4| 67.03| 56.48
24.8 | 77.34| 24.11 10.6 | 61.63 | 20.94 25.5 [ 32.43| 08.30 10.4| 68.16| 56.27
25.8| 75.38| 24.18 11.6 | 60.56 | 20.69 26.5 | 32.57 | 08.03 11.4| 69.38| 56.05
26.8 | 73.47| 24.22 12.6 | 59.60 | 20.46 27.5(32.65| 07.76 12.4| 70.71| 55.82
27.8 | 71.64| 24.25 13.6 | 58.69 | 20.25 28.5 [ 32.67| 07.49 13.4| 72.16| 55.59
28.8| 69.91| 24.26 14.6 | 57.73 | 20.07 29.5 | 32.64| 07.22 14.4| 73.72| 55.37
20.8 | 68.26| 24.27 15.6 | 56.67 | 19.89 30.5 [ 32.59 | 06.92 15.4| 75.36| 55.17
30.8| 66.69| 24.28 16.6 | 55.50 | 19.72 | Maj 1.5 [ 32.58 | 06.61 16.4| 77.06| 54.98
31.7| 65.15| 24.30 17.6 | 54.21 | 19.54 2.5|32.67| 06.27 17.4| 78.78 | 54.82
Luty 17| 63.63| 24.33 18.6 | 52.85 | 19.34 3.5132.93| 05.92 18.4| 80.49| 54.67
2.7 62.08| 24.37 19.6 | 51.48 | 19.12 4.5(33.40| 05.56 19.4| 82.15| 54.55
3.7 60.47| 24.42 20.6 | 50.14 | 18.86 5.5 |34.06 | 05.22 20.4 | 83.74| 54.44
47| 58.77| 24.48 21.6 | 48.89 | 18.59 6.5 | 34.86 | 04.90 21.4| 85.25| 54.33
57| 56.96| 24.53 22.6 | 47.76 | 18.30 7.5|35.70 | 04.61 22.4| 86.68| 54.22
6.7| 55.04| 24.57 23.6 | 46.76 | 18.00 8.5|36.48 | 04.36 23.4| 88.06| 54.11
771 53.04| 24.59 24.6 | 45.89 | 17.70 95|37.14| 04.13 24.4| 89.43| 53.98
87| 51.01| 24.58 25.6 | 45.11 | 17.40 10.5 | 37.67 | 03.89 25.4 | 90.83| 53.83
9.7 49.02| 24.54 26.6 | 44.41 | 17.12 11.5 | 38.09| 03.65 26.3 | 92.33| 53.68
10.7| 47.12| 24.48 27.6 | 43.73| 16.86 12.5 | 38.46 | 03.39 27.3| 93.96| 53.51
11.7| 45.38| 24.39 28.6 | 43.05 | 16.60 13.5 | 38.85| 03.10 28.3 | 95.77| 53.34
12.7| 43.79| 24.30 29.6 | 42.34 | 16.36 14.5 | 39.29 | 02.80 20.3 | 97.73| 53.19
13.7] 42.34| 24.21 30.6 | 41.56 | 16.13 15.5 | 39.84 | 02.48 30.3| 99.81| 53.07
14.7| 40.96| 24.15 31.6 | 40.72 | 15.89 16.5 | 40.51 | 02.16 | Lipiec 1.3 101.92| 52.99
15.7| 39.59| 24.10 | Kwiccien 1.6 | 39.81 | 15.65 17.5 [ 41.30 | 01.84 2.31103.98 | 52.94
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Dwukrotne dotowanie 1.V, dwukrotne gérowanie 1.XI .
Miejsca grednie 2008.5 o = 2"41719°78 § = +89°18'02763




MIEJSCA POZORNE Biegunowej (2702) 2008

w momencie jej gébrowania w potudniku Greenwich

UTI1 a2y | app UT1 a2y | Gapp UT1 ol | Gapp UT1 ol | Gapp
2P 40™ | +89°17 2hg2™ | +89°17 2h43™ | 4+89°18’ 2M43™ | 4+89°18’

Lipiec 2.3 | 43798 | 52794 | Sierpien 17.2 | 10066 | 54740 | pasdz. 2.1 | 24792 | 05727 | styezen  17.0 | 5538 | 21772
3.3 | 45.90| 52.91 18.2 | 12.27| 54.55 3.1|26.33| 05.56 18.0 | 55.30 | 22.14
43| 47.66| 52.89 19.2 | 13.91| 54.67 4.1|27.74| 05.88 19.0 | 55.05| 22.55
53| 49.28| 52.87 20.2 | 15.64 | 54.78 5.1]29.10| 06.21 19.9 | 54.69 | 22.94
6.3| 50.83| 52.82 21.2|17.50 | 54.89 6.1]30.39| 06.56 20.9 | 54.29 | 23.30
73| 52.37| 52.75 22.2119.49 | 55.01 7.1|31.58 | 06.93 21.9|53.91| 23.63
8.3| 53.98| 52.67 23.221.60 | 55.14 8.1]32.66| 07.30 22.9 | 53.58 | 23.95
9.3| 55.68| 52.57 24.2 | 23.76 | 55.30 9.1]33.61| 07.68 23.9(53.32| 24.26
10.3| 57.50 | 52.48 25.2 12591 | 55.49 10.1 | 34.46 | 08.05 24.9 [ 53.13 | 24.57
11.3| 59.41| 52.39 26.2 | 27.98 | 55.72 11.1 | 35.23 | 08.40 25.9 | 52.98 | 24.89
12.3| 61.41| 52.31 27.2129.90 | 55.96 12.1]35.96| 08.74 26.9 | 52.85 | 25.22
13.3| 63.47| 52.25 28.2 [ 31.65 | 56.21 13.1]36.72| 09.06 27.9 | 52.70 | 25.57
14.3| 65.55| 52.21 29.2 [ 33.27| 56.45 14.0 | 37.56 | 09.36 28.9 | 52.48 | 25.93
15.3| 67.61| 52.20 30.2 | 34.79 | 56.68 15.0 | 38.53 | 09.65 29.9 | 52.18 | 26.30
16.3| 69.62| 52.20 31.2 1 36.30 | 56.88 16.0 | 39.64 | 09.95 30.9 | 51.76 | 26.68
17.3| 71.56 | 52.22 | Wizesien 1.2 37.84| 57.07 17.0 | 40.84 | 10.27 | Grudsien 1.9 | 51.22| 27.05
18.3| 73.41| 52.25 2.2|39.47| 57.24 18.0 | 42.06 | 10.62 2.9 | 50.55 | 27.43
19.3| 75.17| 52.29 3.2|41.19| 57.41 19.0 | 43.21| 11.01 3.9]49.79 | 27.79
20.3 | 76.85| 52.31 4.243.00| 57.59 20.0 | 44.22 | 11.41 4.9|48.95| 28.13
21.3| 78.49| 52.33 5.2 | 44.87| 57.78 21.0 | 45.05 | 11.83 5.9 | 48.07 | 28.45
22.3 | 80.14 | 52.33 6.2 | 46.76 | 57.99 22.0 | 45.71 | 12.24 6.9|47.22| 28.75
23.3| 81.86| 52.31 7.2|48.65| 58.22 23.0 | 46.23 | 12.64 7.9 46.44 | 29.02
24.3| 83.69| 52.29 8.1|50.49 | 58.47 24.0 | 46.67 | 13.02 8.9 | 45.77| 29.29
25.3 | 85.66 | 52.26 9.1|52.26| 58.74 25.0 | 47.08 | 13.37 9.9 | 45.23| 29.56
26.3 | 87.77| 52.24 10.1 | 53.93| 59.03 26.0 | 47.54 | 13.71 10.9 | 44.79 | 29.85
27.3 | 90.00| 52.25 11.1| 55.48 | 59.32 27.0 | 48.05 | 14.03 11.9 | 44.39 | 30.16
28.3 | 92.29 | 52.29 12.1|56.92| 59.61 28.0 | 48.64 | 14.35 12.9 | 43.93| 30.50
29.3 | 94.55| 52.36 13.1 | 58.27| 59.89 29.0 | 49.30 | 14.67 13.9 | 43.31| 30.86
30.3 | 96.70 | 52.47 14.1|59.57| 60.16 30.0 [ 50.00 | 15.01 14.9 | 42.49 | 31.22
31.3| 98.69| 52.59 15.1| 60.87 | 60.41 31.0 | 50.71 | 15.36 15.9 | 41.47| 31.58
Sierpien 1.3 1 100.53 | 52.71 16.1|62.24 | 60.64 | Listopad 1.0 | 51.38 | 15.73 16.9 | 40.31| 31.91
2.21102.25| 52.81 17.1]63.71| 60.86 2.0|51.98| 16.12 17.9 ] 39.08 | 32.21
3.21103.92 | 52.90 18.1]65.32| 61.08 3.0 5249 | 16.52 18.9 | 37.85| 32.48
4.2105.61 | 52.96 19.1|67.05| 61.32 4.0|52.87| 16.92 19.9 | 36.68 | 32.72
5.2 1107.37 | 53.01 20.1 | 68.85 | 61.58 5.0 53.14| 17.33 20.9 | 35.58 | 32.95
6.2 109.23 | 53.06 21.1[70.64| 61.87 6.0 | 53.28 | 17.74 21.9 | 34.56 | 33.18
7.2]111.20| 53.10 22.1172.36| 62.19 7.0|53.33| 18.13 22.933.60| 33.41
8.2113.25| 53.16 23.1|73.93| 62.54 8.0(53.32| 18.50 23.9 | 32.66 | 33.65
9.2115.36 | 53.23 24.1|75.33| 62.89 9.0|53.30 | 18.85 24.9 | 31.72 | 33.90
10.2 | 117.49 | 53.33 25.1 | 76.58 | 63.24 10.0 | 53.33 | 19.18 25.9 | 30.73 | 34.16
11.2 | 119.60 | 53.44 26.1 | 77.71| 63.57 11.0 | 53.45 | 19.50 26.8 | 29.67 | 34.43
12.2 | 121.67 | 53.58 27.1|78.79| 63.88 12.0 | 53.71| 19.82 27.8 [ 28.51| 34.71
13.21123.66 | 53.74 28.1|79.88 | 64.17 13.0 | 54.09 | 20.14 28.8 [ 27.23 | 34.99
14.2 | 125.55 | 53.90 29.1[81.02 | 64.45 14.0 | 54.54 | 20.50 29.8 | 25.83 | 35.26
15.2 | 127.34 | 54.08 30.1(82.24 | 64.72 15.0 | 54.97 | 20.88 30.8 [ 24.33 | 35.51
16.2 1 129.04 | 54.25 | Pazaz.  1.1|83.55 | 64.99 16.0 | 55.27 | 21.29 31.8 | 22.76 | 35.75
17.2 1 130.66 | 54.40 2.1|84.92| 65.27 17.0 | 55.38 | 21.72 32.8 | 21.15| 35.97

5 | +89°17'40% | +89°17'50%0 | +89°18"00%0 | +89°18"10°0 | +89°18'20°0 | +89°18'30%0 | +89°18'40'0 | +89°18'500
secd | 81.2087 81.5296 81.8531 82.1792 82.5079 82.8393 83.1733 83.5100
tand | 81.2025 81.5235 81.8470 82.1732 82.5019 82.8332 83.1673 83.5040
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MIEJSCA POZORNE 1H Draconis (4729) 2008

w momencie jej géorowania w potudniku Greenwich

UT1 o), | Oapp UT1 o), | Oapp UT1 ol | Oapp UT!1 a2y | Oapp
oh3g™ | +81°17 oh3g™ | +81°17 9h38™ | +81°17 9h38™ | +81°17
Styezer 11120095 | 11734 [ Luy  16.0 | 24754 | 22751 | Kwiccien 1.9 | 22744 | 34786 | Maj 17.7 1 16785 | 38754
2.1(21.06| 11.50 17.0 | 24.57 | 22.76 2.9(2235| 35.10 18.7 | 16.71 | 38.47
3.1|21.17| 11.65 18.0 | 24.61 | 23.03 3.922.25| 35.34 19.7 | 16.57 | 38.38
4112129 11.79 19.0 | 24.65 | 23.33 4.91]22.13| 3557 20.7 | 16.44 | 38.29
5.1|21.41| 11.93 20.0 | 24.68 | 23.66 5.9 22.00 | 35.78 21.7|16.33 | 38.18
6.1|21.54| 12.07 21.0 | 24.69 | 24.00 6.9 | 21.86 | 35.96 22.7116.22 | 38.08
7.1]21.68| 12.22 22.0 | 24.69 | 24.35 7.9(21.73| 36.11 23.7|16.12 | 37.98
8.1(21.82| 12.39 23.0 | 24.67 | 24.69 8.9(21.60| 36.22 24.7 | 16.02 | 37.89
9.1(21.97| 1258 24.0 | 24.64 | 25.02 9.9 2150 | 36.32 25.7 | 15.92 | 37.81
10.1|22.11 | 12.79 25.0 | 24.61 | 25.34 10.8 | 21.40 | 36.42 26.7 | 15.82 | 37.75
1112224 | 13.03 26.0 | 24.57 | 25.63 11.8 | 21.31 | 36.53 27.7| 15.71| 37.69
12.1]22.36 | 13.28 27.0 | 24.53 | 25.92 12.8 | 21.23 | 36.66 28.7 | 15.59 | 37.63
13.1|22.46 | 13.54 28.0 | 24.50 | 26.18 13.8 | 21.14 | 36.81 29.7 | 15.46 | 37.56
14.1|22.55 | 13.80 29.0 | 24.48 | 26.44 14.8 | 21.04 | 36.98 30.7 | 15.32 | 37.47
15.1 | 22.63 | 14.05 30.0 | 24.46 | 26.70 15.8 1 20.93 | 37.15 31.7| 15.18 | 37.35
16.1 | 22.71 | 14.27 | Marzec 2.0 | 24.44 | 26.97 16.8 | 20.81 | 37.33 | crerwiee 1.7 15.04| 37.19
17.1|22.78 | 14.47 3.0 | 24.44 | 27.24 17.8 | 20.67 | 37.49 2.7114.92 | 37.00
18.1 | 22.87 | 14.65 4.0|24.43| 2753 18.8 | 20.53 | 37.63 3.7 14.81 | 36.79
19.1|22.96 | 14.82 4.9 24.42 | 27.84 19.8 | 20.38 | 37.75 4.7114.73 | 36.58
20.1|23.07| 15.00 5.9 (2439 | 28.16 20.8 | 20.24 | 37.85 5.7 | 14.65 | 36.39
21.1(23.19| 15.20 6.9 | 24.36 | 28.50 21.8 | 20.10 | 37.93 6.7 | 14.58 | 36.22
22.1(23.31| 15.43 792431 | 28.83 22.8 1 19.96 | 38.00 7.7 1450 | 36.07
23.1]23.43| 15.69 8.9(24.24| 29.15 23.819.84 | 38.05 8.7 | 14.42 | 35.94
24.1|23.53| 15.98 9.9 |24.16 | 29.45 24.8 1 19.72 | 38.10 9.7 11432 | 35.81
25.1|23.61| 16.28 10.9 | 24.08 | 29.72 25.8 | 19.61 | 38.15 10.7 | 14.21 | 35.68
26.1|23.68 | 16.58 11.9 | 24.01 | 29.95 26.8 | 19.51 | 38.21 11.7 | 14.09 | 35.54
27.1|23.74 | 16.89 12.9 ] 23.94 | 30.17 27.8 | 19.40 | 38.28 12.7 1 13.97 | 35.38
28.0 | 23.79 | 17.18 13.9 | 23.89 | 30.38 28.8 | 19.30 | 38.36 13.7 | 13.85 | 35.20
29.0 | 23.83 | 17.45 14.9 | 23.85 | 30.60 29.8 | 19.19 | 38.46 14.7 | 13.74 | 34.99
30.0 | 23.88 | 17.72 15.9 | 23.81 | 30.83 30.8 | 19.06 | 38.55 15.7 | 13.63 | 34.77
31.0 | 23.92| 17.97 16.9 | 23.77 | 31.08 | Maj 1.8]18.93| 38.65 16.7 | 13.53 | 34.54
Luy  1.0]23.97| 18.21 17.9 ] 23.73 | 31.36 2.8 18.78 | 38.72 17.7 | 13.44 | 34.30
2.0 24.03| 18.46 18.9 | 23.67| 31.65 3.8 18.62| 38.77 18.7 ] 13.37 | 34.05
3.0|24.10| 18.70 19.9 | 23.60 | 31.94 4.8 |18.47| 38.78 19.7 | 13.30 | 33.82
4.0 | 24.17| 18.96 20.9 | 23.52 | 32.24 5.8 | 18.32 | 38.76 20.7 | 13.23 | 33.59
5.0 24.24 | 19.23 21.9 | 23.42 | 32.52 6.8 | 18.19 | 38.71 21.7 | 13.17| 33.38
6.0 | 24.31| 19.53 22.923.32| 32.78 7.8 18.07 | 38.65 22.6 | 13.11| 33.18
7.0 | 24.38 | 19.84 23.9|23.21| 33.03 8.8 |17.97 | 38.60 23.6 | 13.04 | 32.99
8.0|24.43| 20.18 2492311 | 33.25 9.8 | 17.87 | 38.56 24.6 | 12.96 | 32.80
9.0 | 24.46 | 20.52 25.9 | 23.01| 33.45 10.8 | 17.78 | 38.56 25.6 | 12.87 | 32.61
10.0 | 24.48 | 20.86 26.9 | 22.91| 33.65 11.8 | 17.67 | 38.57 26.6 | 12.77 | 32.40
11.0 | 24.49 | 21.19 27.922.82| 33.83 12.8 | 17.56 | 38.58 27.6 | 12.67 | 32.17
12.0 | 24.49 | 21.49 28.9 | 22.74 | 34.02 13.8 | 17.43 | 38.61 28.6 | 12.58 | 31.90
13.0 | 24.49 | 21.77 29.9 | 22.67 | 34.21 14.8 | 17.29 | 38.62 29.6 | 12.49 | 31.61
14.0 | 24.49 | 22.02 30.9 | 22.59 | 34.41 15.8 | 17.15 | 38.61 30.6 | 12.41 | 31.29
15.0 | 24.51 | 22.27 31.9 2252 | 34.63 16.7 | 17.00 | 38.59 | Lipiec 1.6 | 12.36 | 30.96
16.0 | 24.54 | 2251 | Kwiccien 1.9 | 22.44 | 34.86 17.7 1 16.85 | 38.54 2.6 | 12.32| 30.64
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Dwukrotne dotowanie 15.VIII, dwukrotne gérowanie 15.1T .

Miejsca grednie 2008.5 o = 9"38"14°52 § = +81°17'16/45




MIEJSCA POZORNE 1H Draconis (4729) 2008

w momencie jej géorowania w potudniku Greenwich

UT1 ol | Oapp UT1 o), | Oapp UT1 a2y | Oapp UTI a2y | Oapp
9h3g™ | 4+81°17 9h38™ | +81°17 9h38™ | 4+81°16’ 9h38™ | +81°16’

Lipiec 2.6 | 12732 | 30"64 | Sierpien 17.5 | 11769 | 15'87 | pasdz. 2.4 | 15721 | 60749 | Listopaa 17.2 | 22711 | 50790
3.6 12.30 | 30.34 185 | 11.72 | 15.57 3.4 1532 | 60.17 18.2 [ 22.31 | 50.81
4.6 | 12.27| 30.06 195 | 11.74 | 15.26 4.4 15.44 | 59.84 19.2 [ 22.50 | 50.75
5.6 12.24 | 29.81 20.5 | 11.75 | 14.93 5.4 | 15.57 | 59.52 20.2 | 22.67 | 50.71
6.6 |12.19 | 29.57 21.5 | 11.76 | 14.58 6.4 15.71 | 59.21 21.2 | 22.84 | 50.68
7.6|12.13 | 29.34 22.5 | 11.78 | 14.21 7.4 15.86 | 58.92 22.2122.99 | 50.65
8.6 |12.07| 29.09 23.5 | 11.81 | 13.81 8.416.01 | 58.65 23.2 1 23.14 | 50.61
9.6 | 11.99 | 28.83 24.5 [ 11.85 | 13.40 9.4 16.16 | 58.39 24.2 | 23.28 | 50.56
10.6 | 11.92 | 28.55 25.5 [ 11.91 | 12.99 10.3 | 16.30 | 58.16 25.2 | 23.42 | 50.50
11.6 | 11.85 | 28.25 26.5 | 11.99 | 12.59 11.3|16.44 | 57.94 26.2 | 23.57 | 50.43
12.6 | 11.79 | 27.93 27.5 [ 12.07 | 12.21 12.3| 16.57 | 57.72 27.2 1 23.73 | 50.36
13.6 | 11.74 | 27.60 28.5 [ 12.16 | 11.86 13.3]16.69 | 57.51 28.2 1 23.90 | 50.29
14.6 | 11.70 | 27.26 20.5 [ 12.24 | 11.53 14.3 | 16.80 | 57.28 20.2 | 24.08 | 50.22
15.6 | 11.67 | 26.93 30.5 | 12.31 | 11.22 15.3 | 16.91 | 57.02 30.2 | 24.26 | 50.18
16.6 | 11.65 | 26.59 31.5|12.36 | 10.92 16.3 | 17.03 | 56.75 | Grudzien 1.2 | 24.45 | 50.15
17.6 | 11.63 | 26.27 | Wizesien 1.5 | 12.41 | 10.61 17.3 | 17.16 | 56.45 2.2 24.63| 50.14
18.6 | 11.62 | 25.96 2.5 12.45 | 10.29 18.3|17.30 | 56.14 3.2(24.82 | 50.16
19.6 | 11.61| 25.67 3.4(12.49 | 09.94 19.3 | 17.47 | 55.85 4212499 | 50.19
20.6 | 11.60 | 25.39 4.4 11254 | 09.59 20.3 | 17.64 | 55.58 5.2 |25.16 | 50.24
21.6 | 11.58 | 25.12 5.4 12.59 | 09.21 21.3 | 17.82 | 55.34 6.2 |25.32| 50.30
22.6 | 11.54 | 24.85 6.4 12.65 | 08.84 22.317.99 | 55.13 7.2 25.46 | 50.36
23.6 | 11.50 | 24.56 7.4 12.73 | 08.46 23.3 | 18.16 | 54.94 8.2 12560 | 50.41
24.6 | 11.46 | 24.26 8.412.82 | 08.08 24.3 | 18.31 | 54.77 9.2 |25.74 | 50.43
25.6 | 11.41| 23.93 9.4 1291 | 07.72 25.3 | 18.46 | 54.60 10.2 | 25.87 | 50.44
26.6 | 11.37 | 23.57 104 | 13.01 | 07.37 26.3 | 18.59 | 54.43 11.2 [ 26.02 | 50.42
27.6 | 11.35| 23.19 114 |13.12 | 07.04 27.3 | 18.72 | 54.25 12.2 1 26.19 | 50.40
28.5 | 11.34 | 22.79 12.4 | 13.22 | 06.72 28.3 | 18.85 | 54.06 13.2 1 26.37 | 50.38
20.5 | 11.35| 22.40 13.4 | 13.32 | 06.43 20.3 | 18.98 | 53.85 14.2 | 26.56 | 50.40
30.5 | 11.38 | 22.02 14.4 | 1341 | 06.14 30.3|19.12| 53.63 15.2 [ 26.75 | 50.44
31.5| 11.41| 21.66 15.4 | 13.49 | 05.86 31.3|19.27 | 53.42 16.2 | 26.94 | 50.53
Sierpien 1.5 | 11.43 | 21.34 16.4 | 13.56 | 05.56 | Listopad 1.3 | 19.44 | 53.20 17.2 [ 27.11 | 50.64
2.5|11.45 | 21.03 17.4 | 13.62 | 05.25 2.3]19.61 | 53.00 18.2 | 27.26 | 50.77
3.5|11.45| 20.74 18.4 | 13.69 | 04.91 3.3]19.78 | 52.81 19.2 [ 27.40 | 50.89
45| 11.45 | 20.44 19.4 | 13.77 | 04.54 4.3 19.96 | 52.64 20.2 | 27.53 | 51.02
5.5 |11.43| 20.13 20.4 | 13.86 | 04.16 5.3]20.15 | 52.49 21.2 | 27.66 | 51.13
6.5|11.42 | 19.80 21.4 | 13.97 | 03.78 6.320.32 | 52.36 22.1|27.78 | 51.23
7.5 11.40 | 19.45 22.4 | 14.09 | 03.41 7.3120.50 | 52.25 23.1]27.91| 51.32
8.5 |11.40 | 19.08 23.4 | 14.22 | 03.06 8.320.66 | 52.16 24.1|28.04| 51.40
9.5|11.40 | 18.71 24.4 | 14.36 | 02.74 9.320.81 | 52.06 25.1|28.19 | 51.49
10.5 | 11.41 | 18.32 25.4 | 14.49 | 02.45 10.3]20.95 | 51.96 26.1 | 28.34 | 51.58
11.5| 11.43 | 17.94 26.4 | 14.62 | 02.18 11.3]21.09 | 51.84 27.1128.49 | 51.68
12.5| 11.47 | 17.56 27.4 | 14.73 | 01.92 12.3|21.23 | 51.70 28.1 | 28.65 | 51.81
13.5 | 11.51 | 17.19 28.4 | 14.83 | 01.66 13.3|21.37| 51.54 20.1|28.81| 51.95
14.5 | 11.56 | 16.83 20.4 | 14.92 | 01.39 14.3 | 21.54 | 51.36 30.1|28.96 | 52.11
15.5 | 11.61 | 16.50 30.4 | 15.01 | 01.10 15.2 | 21.72 | 51.18 31.1129.11| 52.30
16.5| 11.65 | 16.18 | Pazaz. 1.4 | 15.11| 00.80 16.2 | 21.91 | 51.03 32.1(29.25| 52.50
17.5|11.69 | 15.87 2.4|15.21 | 00.49 17.2 1 22.11 | 50.90 33.1(29.37| 52.71
5 | +81°16'40%0 | +81°16'50%0 | +81°17'00%0 | +81°17'10°0 | +81°17'20°0 | +81°17'30%0 | +81°17'40'0 | +81°17'500
secd 6.5944 6.5965 6.5986 6.6006 6.6027 6.6048 6.6069 6.6090
tan & 6.5181 6.5202 6.5223 6.5245 6.5266 6.5287 6.5308 6.5329
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MIEJSCA POZORNE ¢ Ursae minoris (4723) 2008

w momencie jej géorowania w potudniku Greenwich

UT! o), | Oapp UTI ol | Gapp UT1 oy, | Gapp UT1 ol | Gapp
16™45™ | +82°00/ 16™45™ | +82°00’ 16™45™ | +82°00' 16"45™ | +82°01’
Styezen 1.4 | 01077 | 64795 | Luty  16.3| 06790 | 54707 | Kwiccien 2.2| 13783 | 5557 |maj  18.0| 17°51| 08702
2.4| 01.83| 64.66 17.3| 07.03| 53.94 3.2| 13.98| 55.71 19.0| 17.53| 08.38
3.4| 01.89| 64.38 18.3| 07.18| 53.78 42| 14.12] 55.88 20.0| 17.54| 08.74
4.4 01.94| 64.09 19.3| 07.33| 53.63 52| 14.26| 56.09 21.0| 17.54| 09.09
54| 02.00| 63.78 20.3| 07.49| 53.49 6.2 14.40| 56.32 22.0| 17.54| 09.42
6.4| 02.06| 63.47 21.3| 07.66| 53.37 7.2| 14.52| 56.58 23.0| 17.54| 09.73
74| 02.12| 63.13 22.3| 07.83| 53.27 82| 14.63| 56.85 24.0| 17.54| 10.02
84| 02.19| 62.78 23.3| 08.00| 53.21 91| 14.73| 57.11 25.0| 17.54| 10.31
9.4 02.27] 62.42 24.3| 08.17| 53.17 10.1| 14.82| 57.35 26.0| 17.54| 10.59
10.4| 02.35| 62.06 25.3| 08.33| 53.15 11.1| 14.92| 57.56 27.0| 17.55| 10.87
11.4] 0245 61.71 26.3| 08.49| 53.15 12.1| 15.02| 57.75 28.0| 17.56| 11.16
12.4| 02.55| 61.38 27.3| 08.64| 53.15 13.1| 15.12| 57.93 29.0| 17.57| 11.48
13.4| 02.66| 61.07 28.3| 08.79| 53.14 14.1| 15.23| 58.11 30.0| 17.57| 11.82
14.4| 02.76 | 60.80 29.3| 08.93| 53.13 15.1| 15.35| 58.31 31.0| 17.57| 12.18
15.4| 02.87| 60.55 | Marzec 1.3 | 09.08| 53.11 16.1| 15.47| 58.52| Crerwiee 1.0| 17.55| 12.56
16.4| 02.96| 60.32 2.3] 09.23| 53.07 17.1| 15.58 | 58.76 2.0| 17.52| 12.95
17.4| 03.05| 60.09 3.2] 09.38| 53.03 18.1| 15.69| 59.02 3.0| 17.48| 13.32
18.4| 03.14| 59.86 4.2| 09.54| 52.98 19.1| 15.80| 59.31 4.0| 17.43| 13.67
19.4| 03.22| 59.61 52| 09.70| 52.92 20.1| 15.90| 59.61 50| 17.38| 13.98
20.4| 03.31| 59.33 6.2| 09.87| 52.89 21.1| 15.99| 59.92 6.0 17.34| 14.25
21.4| 03.40| 59.03 7.2| 10.04| 52.87 22.1| 16.07| 60.22 7.0| 17.30| 14.51
22.4| 03.51| 58.72 82| 10.22| 52.89 23.1] 16.15| 60.53 8.0| 17.26| 14.78
23.4| 03.62| 58.40 92| 10.39| 52.95 24.1] 16.23| 60.81 9.0| 17.24| 15.05
24.4| 03.75| 58.11 10.2| 10.55| 53.03 25.1| 16.30| 61.09 10.0| 17.21| 15.34
25.4| 03.88| 57.83 11.2| 10.70| 53.14 26.1| 16.37| 61.35 11.0| 17.18| 15.65
26.4| 04.02| 57.59 12.2| 10.84| 53.24 27.1| 16.44| 61.59 12.0| 17.14| 15.98
27.3| 04.15| 57.37 13.2| 10.98| 53.34 28.1| 16.52| 61.83 13.0| 17.10| 16.33
28.3| 04.28| 57.17 14.2| 11.11| 53.41 29.1| 16.60| 62.07 14.0| 17.05| 16.68
29.3| 04.41| 56.99 15.2| 11.25| 53.46 30.1| 16.68| 62.32 15.0| 17.00| 17.03
30.3| 04.54| 56.82 16.2| 11.39| 53.49 | Maj 1.1| 16.77| 62.59 16.0| 16.93| 17.38
31.3| 04.66| 56.64 17.2| 11.54| 53.52 2.1| 16.85| 62.89 17.0| 16.86| 17.70
Luty  1.3] 04.78| 56.46 18.2| 11.70| 53.56 3.1 16.92| 63.21 18.0| 16.79| 18.01
2.3] 04.90| 56.27 19.2| 11.86| 53.61 4.1| 16.99| 63.56 19.0| 16.71| 18.30
3.3| 05.02] 56.07 20.2| 12.02| 53.69 51| 17.04| 63.93 20.0| 16.64| 18.57
43| 05.15| 55.85 21.2| 12.18| 53.79 6.1| 17.08| 64.30 20.9| 16.57| 18.83
5.3| 05.28| 55.63 22.2| 12.34| 53.92 71| 17.11| 64.64 21.9| 16.50| 19.07
6.3| 05.42| 55.39 23.2| 12.49| 54.08 81| 17.14| 64.95 22.9| 16.43| 19.32
73| 05.57| 55.17 24.2 | 12.64| 54.25 91| 17.17| 65.24 23.9| 16.37| 19.57
83| 05.73| 54.96 25.2 | 12.78| 54.42 10.1| 17.20| 65.50 24.9| 16.30| 19.83
9.3| 05.89| 54.79 26.2| 12.91| 54.60 11.1| 17.24| 65.76 259 16.24| 20.12
10.3| 06.05| 54.64 27.2| 13.04| 54.76 12.1| 17.28 | 66.03 26.9| 16.17| 20.43
11.3] 06.21| 54.53 28.2 | 13.17| 54.92 13.1| 17.33| 66.31 27.9| 16.09| 20.75
12.3| 06.36| 54.44 29.2 | 13.30| 55.07 14.1| 17.38| 66.61 28.9| 15.99| 21.08
13.3| 06.50 | 54.36 30.2| 13.42| 55.20 15.1| 17.42| 66.94 20.9| 15.89| 21.41
14.3| 06.63| 54.28 31.2| 13.56 | 55.32 16.0| 17.46| 67.29 30.9| 15.77| 21.71
15.3| 06.77| 54.19 | Kwiccien 1.2 13.69 | 55.44 17.0| 17.49| 67.65 | Lipiec  1.9| 15.66| 21.98
16.3| 06.90| 54.07 2.2| 13.83| 55.57 18.0| 17.51| 68.02 2.9| 15.54| 22.21
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MIEJSCA POZORNE ¢ Ursae minoris (4723) 2008

w momencie jej géorowania w potudniku Greenwich

UT1 ol | Oapp UTI ol | Oapp UT1 o), | Gapp UT1 o), | Gapp
16745™ | +82°01/ 16™45™ | +82°01' 16744™ | 4+82°01' 16744™ | 4+82°00’
Lipiec 2.9 1554 | 22721 | Sierpien 17.8 | 09712 | 29766 | pasaz.  2.7| 61716 | 2733 | Listopaa 17.5| 5535 | 75'35
3.9| 15.43| 22.42 18.8| 08.97| 29.71 3.7] 60.99| 27.20 185 | 55.28 | 74.96
49| 15.32| 22.61 19.8| 08.81| 29.78 47| 60.81| 27.04 19.5| 55.22| 74.57
59| 15.23| 22.81 20.8 | 08.65| 29.87 57| 60.64| 26.86 20.5| 55.16| 74.20
6.9 15.13| 23.02 21.8| 08.48| 29.96 6.7| 60.47| 26.66 21.5| 55.11| 73.85
7.9| 15.04| 23.25 22.8| 08.30| 30.06 771 60.31| 26.44 22.5| 55.06| 73.52
8.9| 14.94| 23.50 23.8| 08.12| 30.14 8.6| 60.15| 26.20 23.5| 55.01| 73.21
9.9| 14.84| 23.77 24.8| 07.92| 30.20 9.6| 60.00| 25.96 24.5| 54.96 | 72.91
10.9 | 14.73| 24.05 25.8| 07.73| 30.22 10.6 | 59.86 | 25.72 25.5| 54.91| 72.60
11.9| 14.61| 24.32 26.8 | 07.54| 30.21 11.6| 59.72 | 25.48 26.5| 54.85| 72.29
12.9| 14.48 | 24.59 27.8| 07.36| 30.17 12.6 | 59.59 | 25.26 27.5| 54.79| 71.97
13.9| 14.35| 24.84 28.8 | 07.18| 30.12 13.6 | 59.45| 25.07 28.5| 54.74| 71.63
14.9| 14.22| 25.07 29.8| 07.01| 30.08 14.6| 59.31| 24.89 20.5| 54.69| 71.27
15.9| 14.08| 25.28 30.8| 06.85| 30.04 15.6 | 59.17| 24.73 30.5| 54.64| 70.89
16.9| 13.95| 25.47 31.8| 06.69| 30.02 16.6 | 59.01| 24.56 | Grudzien 1.5| 54.60| 70.50
17.9| 13.81| 25.64 | Wizesien 1.8| 06.53| 30.03 17.6 | 58.85| 24.37 2.5| 54.57| 70.10
18.9| 13.68| 25.79 2.7] 06.36| 30.05 18.6| 58.69| 24.16 3.5| 54.55| 69.70
19.9| 13.56| 25.95 3.7] 06.18| 30.07 19.6 | 58.53| 23.90 45| 54.54| 69.31
20.9| 13.44| 26.10 4.7] 06.00| 30.09 20.6| 58.38| 23.62 55| 54.53| 68.93
21.9| 13.32| 26.26 57| 05.82| 30.10 21.6| 58.24| 23.32 6.5| 54.52| 68.56
22.9| 13.20| 26.45 6.7| 05.63| 30.09 22.6| 58.10| 23.01 75| 54.52| 68.22
23.9| 13.07| 26.65 771 05.44| 30.05 23.6| 57.98| 22.71 85| 54.51| 67.91
24.9| 12.94| 26.87 8.7| 05.25| 30.00 24.6| 57.86| 22.43 9.5| 54.50| 67.60
25.9| 12.80| 27.10 9.7] 05.07| 29.92 25.6| 57.75| 22.17 10.5| 54.49| 67.30
26.9| 12.65| 27.32 10.7| 04.89| 29.83 26.6| 57.64| 21.92 11.5| 54.46 | 66.99
27.8| 12.48| 27.53 11.7] 04.71| 29.72 27.6| 57.52| 21.68 12.5| 54.44| 66.65
28.8| 12.32| 27.71 12.7| 04.55| 29.60 28.6| 57.40| 21.46 13.5| 54.42| 66.27
29.8| 12.15| 27.85 13.7| 04.38| 29.49 29.6 | 57.27| 21.22 14.5| 54.41| 65.87
30.8| 11.98| 27.96 14.7| 04.22| 29.39 30.6 | 57.14| 20.98 15.5| 54.41| 65.45
31.8| 11.83| 28.04 15.7| 04.06| 29.32 31.6| 57.02| 20.72 16.5| 54.42| 65.03
Sierpien 1.8 | 11.68 | 28.13 16.7| 03.90| 29.26 | Listopad 1.6| 56.89 | 20.43 17.5| 54.45| 64.63
2.8| 11.54| 28.22 17.7| 03.73| 29.22 2.6| 56.77| 20.13 185 | 54.48 | 64.26
3.8| 11.40| 28.32 18.7] 03.55| 29.18 3.6 56.65| 19.81 19.5| 54.51| 63.91
4.8| 11.26| 28.45 19.7] 03.37| 29.13 46| 56.54| 19.47 20.4| 54.55| 63.59
58| 11.11| 28.60 20.7| 03.18| 29.06 5.6| 56.44| 19.13 21.4| 54.58| 63.27
6.8| 10.96| 28.76 21.7| 02.98| 28.95 6.6| 56.35| 18.78 22.4| 54.61| 62.97
7.8| 10.80| 28.91 22.7] 02.79| 28.82 7.6| 56.26| 18.44 23.4| 54.63| 62.66
8.8| 10.63| 29.07 23.7| 02.61| 28.65 8.6| 56.18 | 18.11 24.4| 54.66| 62.34
9.8 10.46| 29.20 24.7| 02.44| 28.47 9.6| 56.10| 17.80 25.4| 54.68| 62.01
10.8| 10.29| 29.32 25.7| 02.28| 28.28 10.6 | 56.02 | 17.52 26.4| 54.71| 61.67
11.8] 10.11| 29.42 26.7| 02.12| 28.11 11.6| 55.93| 17.25 27.4| 54.75| 61.31
12.8| 09.94| 29.49 27.7| 01.96| 27.95 12.6 | 55.84| 16.99 28.4| 54.79| 60.94
13.8| 09.76 | 29.54 28.7| 01.81| 27.81 13.6 | 55.73| 16.72 20.4| 54.84| 60.56
14.8| 09.60 | 29.58 29.7| 01.65| 27.68 14.5| 55.63| 16.43 30.4| 54.90| 60.18
15.8| 09.43| 29.61 30.7| 01.49| 27.57 15.5| 55.53| 16.10 31.4| 54.97| 59.80
16.8| 09.28 | 29.63 | Pazaz.  1.7| 01.33| 27.46 16.5| 55.43| 15.74 32.4| 55.04| 59.44
17.8| 09.12| 29.66 2.7] 01.16| 27.33 17.5| 55.35| 15.35 33.4| 55.12| 59.10
5 | +82°0040% | +82°00'50%0 | +82°01'00%0 | +82°01"10°0 | +82°0120°0 | +82°01'30%0 | +82°01'40'0 | +82°01'500
secd 7.1952 7.1977 7.2002 7.2027 7.2052 7.2077 7.2102 7.2127
tan & 7.1254 7.1279 7.1304 7.1329 7.1354 7.1380 7.1405 7.1430
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MIEJSCA POZORNE § Ursae minoris (4736) 2008

w momencie jej géorowania w potudniku Greenwich

UT! o), | Oapp UTI ol | Gapp UT1 oy, | Gapp UT1 ol | Gapp
17729™ | +86°34/ 17"29™ | 4+86°34’ 17"29™ | 4+86°34’ 17"29™ | 4+86°34’
Styezen 1.4 | 1555 | 37739 | Luty  16.3| 24742 | 2522 | Kwiccien 2.2 | 40716 | 24”17 |maj  18.1| 50767 | 34’89
2.4| 15.62| 37.10 17.3| 24.68| 25.04 3.2| 4052 24.25 19.1| 50.76 | 35.24
3.4| 15.68| 36.80 18.3| 24.96| 24.85 42| 40.88| 24.36 20.1| 50.84| 35.59
4.4 15.73] 36.51 19.3| 25.26| 24.65 52| 41.25| 24.50 21.1] 50.90| 35.92
54| 15.78 | 36.20 20.3| 25.59| 24.45 6.2| 41.60| 24.68 22.1| 50.95| 36.24
6.4| 15.82| 35.88 21.3| 25.95| 24.27 7.2| 41.93| 24.89 23.1| 50.99| 36.55
74| 15.87| 35.55 22.3| 26.32| 24.12 82| 42.23| 25.11 24.1| 51.02| 36.84
84| 15.94| 35.19 23.3| 26.69| 23.99 9.2| 42.50| 25.33 25.1| 51.07| 37.12
9.4| 16.02| 34.82 24.3| 27.07| 23.89 10.2| 42.74| 25.53 26.1| 51.12| 37.39
10.4| 16.13| 34.45 25.3| 27.43| 23.82 11.2| 42.98 | 25.70 27.0| 51.18| 37.66
11.4| 16.26| 34.08 26.3| 27.78| 23.75 12.2| 43.23| 25.85 28.0| 51.26| 37.94
12.4| 16.42| 33.72 27.3| 28.12| 23.70 13.2| 43.49| 25.99 29.0| 51.33| 38.24
13.4| 16.59| 33.39 28.3| 28.45| 23.64 14.2| 43.76 | 26.12 30.0| 51.40| 38.57
14.4| 16.77| 33.09 29.3| 28.77| 23.58 15.2 | 44.06| 26.27 31.0| 51.46| 38.92
15.4| 16.95| 32.81 | Marzec 1.3| 29.08| 23.51 16.2| 44.37| 26.43 | Crerwiee 1.0 51.49| 39.30
16.4| 17.12| 32.56 2.3| 29.40| 23.43 17.2| 44.68| 26.62 2.0| 51.49| 39.69
17.4| 17.26| 32.32 3.3| 29.72| 23.33 18.2 | 44.99| 26.83 3.0| 51.45| 40.07
18.4| 17.39| 32.07 4.3| 30.05| 23.22 19.2| 45.29| 27.06 4.0| 51.39| 40.43
19.4| 17.51| 31.81 5.3| 30.41] 23.11 20.1| 45.58| 27.32 50| 51.31| 40.75
20.4| 17.62| 31.52 6.3 30.78 | 23.01 21.1| 45.84| 27.58 6.0 51.23| 41.04
21.4| 17.75| 31.20 73] 31.17| 22.94 22.1| 46.09| 27.85 7.0| 51.17| 41.31
22.4| 17.90| 30.86 8.3| 31.57| 22.89 23.1] 46.32| 28.11 8.0| 51.13| 41.58
23.4| 18.09| 30.52 9.3| 31.98| 22.88 24.1| 46.53| 28.37 9.0| 51.11| 41.85
24.4| 18.30| 30.19 10.3| 32.36| 22.90 25.1| 46.73| 28.61 10.0| 51.10| 42.15
25.4| 18.54| 29.88 11.3] 32.73| 22.95 26.1| 46.93| 28.83 11.0| 51.09| 42.46
26.4| 18.79| 29.60 12.3| 33.06| 23.00 27.1| 47.13| 29.05 12.0| 51.08 | 42.80
27.4| 19.05| 29.34 13.3| 33.38| 23.04 28.1| 47.34| 29.25 13.0| 51.04| 43.15
28.4| 19.31| 29.10 14.3| 33.68| 23.07 29.1| 47.56| 29.46 14.0| 50.99| 43.51
29.4| 19.56| 28.88 15.2| 33.98| 23.07 30.1| 47.79| 29.67 15.0| 50.92| 43.87
30.4| 19.80| 28.67 16.2| 34.29| 23.05 | Maj 1.1| 48.03| 29.89 16.0| 50.83| 44.23
31.4| 20.03| 28.47 17.2| 34.63| 23.03 2.1| 48.28| 30.15 17.0| 50.71| 44.58
Luty 14| 20.25| 28.25 18.2| 34.98| 23.01 3.1| 4852 30.43 18.0| 50.59 | 44.91
2.4 | 20.47| 28.03 19.2| 35.35| 23.00 4.1| 48.73| 30.75 19.0| 50.45| 45.22
3.4 20.69| 27.80 20.2 | 35.74| 23.01 51| 48.92| 31.09 20.0 | 50.32| 45.51
4.4 20.92| 27.54 21.2| 36.13| 23.05 6.1| 49.07| 31.43 21.0| 50.18| 45.79
54| 21.16| 27.28 22.2| 36.52| 23.12 7.1] 49.19| 31.76 22.0| 50.06| 46.06
6.4| 21.42| 27.01 23.2| 36.91| 23.21 8.1| 49.29| 32.05 23.0| 49.94| 46.32
73] 21.70| 26.74 24.2| 37.27| 23.32 9.1| 49.38| 32.32 24.0| 49.84| 46.59
8.3| 22.01| 26.49 25.2| 37.62| 23.43 10.1| 49.49 | 32.57 25.0| 49.74| 46.87
9.3| 22.34| 26.25 26.2| 37.95| 23.56 11.1] 49.62| 32.81 26.0| 49.64| 47.17
10.3| 22.67| 26.05 27.2| 38.27| 23.67 12.1| 49.77| 33.05 27.0| 49.54| 47.49
11.3] 23.00| 25.89 28.2| 38.58| 23.78 13.1| 49.93| 33.30 28.0| 49.41| 47.84
12.3| 23.32| 25.75 29.2 | 38.88| 23.87 14.1| 50.09| 33.58 20.0| 49.25| 48.20
13.3| 23.62| 25.63 30.2| 39.19| 23.96 15.1| 50.26| 33.88 30.0 | 49.06| 48.56
14.3] 23.90| 25.50 31.2| 39.50 | 24.03 16.1| 50.41| 34.20 31.0| 48.83| 48.90
15.3| 24.16 | 25.37 | Kwiccien 1.2 39.82| 24.10 17.1| 50.55| 34.54 | Lipiec 2.0 48.59| 49.21
16.3| 24.42| 25.22 22| 40.16| 24.17 18.1| 50.67| 34.89 2.9| 48.34| 49.49
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Dwukrotne dotowanie 13.XII, dwukrotne gérowanie 13.VI .

Miejsca grednie 2008.5 o = 17'29™30°38 & = +86°34'50719




MIEJSCA POZORNE § Ursae minoris (4736) 2008

w momencie jej géorowania w potudniku Greenwich

UT1 ol | Oapp UTI ol | Oapp UT1 o), | Gapp UT1 o), | Gapp
17"29™ | +86°34/ 17"29™ | 4+86°34’ 17728™ | +86°34/ 17728™ | +86°34/
Lipiec 2.9 | 48734 | 49749 | Sierpien 17.8 | 34755 | 59723 | pasdas.  2.7| 7541 | 60714 | Listopaa 17.6| 59711 | 51702
3.9| 48.10| 49.73 18.8| 34.21| 59.34 3.7| 74.98| 60.07 18.6 | 58.85| 50.68
49| 47.88| 49.96 19.8| 33.86| 59.47 47| 7453 | 59.99 19.6 | 58.62| 50.33
59| 47.69| 50.19 20.8 | 33.51| 59.61 5.7 74.09| 59.89 20.6| 58.41| 50.00
6.9| 47.51| 50.43 21.8| 33.13| 59.77 6.7| 73.65| 59.77 21.6| 58.22| 49.69
79| 47.33| 50.69 22.8| 32.73| 59.94 771 73.21| 59.62 22.6| 58.04| 49.39
8.9| 47.16| 50.97 23.8| 32.31| 60.09 87| 72.79| 59.46 23.6| 57.85| 49.11
9.9| 46.97| 51.27 24.8| 31.86| 60.22 9.7] 72.39| 59.28 24.6| 57.66| 48.84
10.9| 46.76| 51.58 25.8| 31.39| 60.32 10.7] 72.01| 59.10 25.5| 57.47| 48.58
11.9| 46.53| 51.89 26.8 | 30.93| 60.39 11.7] 71.64| 58.93 26.5| 57.26| 48.31
12.9| 46.29| 52.20 27.8| 30.49| 60.43 12.7] 7129 58.77 27.5| 57.04| 48.03
13.9| 46.02| 52.50 28.8| 30.06 | 60.45 13.7] 70.94| 58.64 28.5| 56.83| 47.73
14.9 | 45.74| 52.78 20.8 | 29.66 | 60.47 14.7| 70.58 | 58.53 20.5| 56.62| 47.41
15.9| 45.45| 53.04 30.8| 29.27| 60.50 15.7] 70.20| 58.43 30.5| 56.41| 47.07
16.9| 45.16| 53.27 31.8| 28.90| 60.54 16.7] 69.80 | 58.33 | Grudzien 1.5| 56.23| 46.72
17.9| 44.87| 53.49 | Wrzesien 1.8| 28.53| 60.61 17.7] 69.38 | 58.22 2.5| 56.06| 46.35
18.9| 44.59| 53.69 2.8 28.14| 60.69 18.7| 68.94| 58.08 3.5| 55.91| 45.98
19.9| 44.32| 53.89 3.8| 27.74| 60.78 19.6 | 68.50| 57.90 45| 55.79| 45.61
20.9| 44.06| 54.08 48| 27.33| 60.87 20.6 | 68.07| 57.69 55| 55.68| 45.25
21.9| 43.82| 54.29 58| 26.90| 60.95 21.6| 67.67| 57.46 6.5| 55.59| 44.91
22.9| 43.57| 54.51 6.8| 26.45| 61.02 22.6| 67.30| 57.22 75| 55.51| 44.59
23.9| 43.32| 54.76 7.8| 26.00| 61.06 23.6| 66.95| 56.98 8.5| 55.43| 44.29
24.9| 43.06| 55.02 8.8| 25.54| 61.09 24.6| 66.62| 56.75 9.5| 55.33| 44.01
25.9| 42.77| 55.30 9.8| 25.08| 61.08 25.6| 66.30| 56.55 10.5| 55.21| 43.73
26.9| 42.45| 55.58 10.8| 24.64| 61.06 26.6| 65.98| 56.35 11.5| 55.07| 43.45
27.9| 42.10| 55.84 11.8] 24.20| 61.03 27.6| 65.66| 56.18 12.5| 54.91| 43.14
28.9| 41.73| 56.08 12.8| 23.78| 60.98 28.6| 65.33| 56.00 13.5| 54.76 | 42.79
20.9| 41.35| 56.29 13.7] 23.38| 60.94 29.6| 64.99| 55.83 14.5| 54.63| 42.42
30.9| 40.97| 56.46 14.7| 23.00| 60.91 30.6| 64.63| 55.65 155 | 54.52 | 42.02
31.9| 40.61| 56.61 15.7| 22.62| 60.89 31.6| 64.27| 55.45 16.5| 54.46 | 41.62
Sierpien 1.9 40.27 | 56.75 16.7] 22.23| 60.90 | Listopad 1.6| 63.91| 55.24 175 | 54.42| 41.23
2.9| 39.95| 56.89 17.7] 21.83| 60.93 2.6 63.55| 55.00 18.5 | 54.41| 40.87
3.9| 39.65| 57.05 18.7| 21.41| 60.96 3.6| 63.20| 54.74 19.5| 54.41| 40.52
49| 39.35| 57.22 19.7] 20.96| 60.99 4.6| 62.86| 54.46 20.5| 54.41| 40.20
5.9| 39.04| 57.42 20.7| 20.49| 61.00 5.6| 62.55| 54.17 21.5| 54.41| 39.89
6.9| 38.72| 57.63 21.7| 20.01| 60.97 6.6 62.25| 53.88 22.5| 54.40| 39.59
7.8 | 38.37| 57.85 22.7| 19.52| 60.92 7.6| 61.97| 53.59 23.5| 54.38| 39.29
8.8| 38.02| 58.06 23.7| 19.06 | 60.83 86| 61.72| 53.30 24.5| 54.36| 38.99
9.8| 37.64| 58.26 24.7| 18.61| 60.73 9.6/ 61.47| 53.04 25.5| 54.33| 38.67
10.8| 37.25| 58.45 25.7| 18.18| 60.61 10.6 | 61.22| 52.80 26.5| 54.31| 38.33
11.8| 36.85| 58.61 26.7| 17.78| 60.51 11.6| 60.96| 52.58 27.5| 54.29| 37.98
12.8| 36.44| 58.75 27.7| 17.40| 60.41 12.6 | 60.68| 52.38 28.5| 54.29| 37.61
13.8| 36.04| 58.87 28.7| 17.02| 60.34 13.6| 60.38| 52.16 29.5| 54.31| 37.24
14.8| 35.65| 58.97 29.7| 16.63| 60.28 14.6 | 60.05| 51.93 30.5| 54.35| 36.85
15.8| 35.27| 59.06 30.7| 16.24| 60.23 15.6 | 59.72| 51.66 31.4| 54.41| 36.47
16.8| 34.90| 59.14 | Pazdaz.  1.7| 15.83| 60.18 16.6| 59.41| 51.35 32.4| 54.50| 36.10
17.8| 34.55| 59.23 2.7| 15.41| 60.14 17.6| 59.11| 51.02 33.4| 54.60| 35.75

5 | +86734'10%0 | +86°34'20%0 | +86°34'30'0 | +86°34'40°0 | 4+86734'50°0 | +86°35'00%0 | +86°35'10'0 | +86°35'200
secd | 16.7116 16.7251 16.7387 16.7522 16.7658 16.7794 16.7931 16.8067

tan o 16.6816 16.6952 16.7088 16.7224 16.7360 16.7496 16.7633 16.7770

111



MIEJSCA POZORNE 36H Cephei (4771) 2008

w momencie jej géorowania w potudniku Greenwich

UT! o), | Oapp UTI ol | Gapp UT1 oy, | Gapp UT1 ol | Gapp
22" 54™ | 4+84°23’ 22"54™ | 4+84°23’ 22754™ | +84°23’ 22754™ | +84°23’
Styezen 1.7 ] 0798 | 40”13 |Luty  16.5| 01728 | 30740 | Kwiccien 2.4| 02744 | 16”56 | ma;  18.3| 10788 | 09767
2.7 07.81| 40.02 17.5| 01.20| 30.15 3.4| 02.53| 16.26 19.3| 11.13| 09.66
3.7] 07.63] 39.93 185| 01.11| 29.87 4.4 02.65| 15.96 20.3| 11.38| 09.67
4.7] 07.45| 39.84 19.5| 01.02| 29.57 54| 02.78| 15.66 21.3| 11.62| 09.70
57| 07.27| 39.75 20.5| 00.93| 29.25 6.4| 02.94| 15.39 22.3| 11.85| 09.73
6.7 07.07| 39.66 21.5| 00.85| 28.90 74| 03.11| 15.14 23.3| 12.06| 09.77
771 06.87| 39.57 22.5| 00.79| 28.55 8.4| 03.30| 14.93 24.3| 12.27| 09.80
8.7| 06.66| 39.46 23.5| 00.75| 28.19 9.4| 03.47| 14.75 25.3| 12.46| 09.83
9.7| 06.43| 39.33 24.5| 00.72| 27.85 10.4| 03.64| 14.59 26.3| 12.66| 09.85
10.6 | 06.21| 39.17 25.5| 00.71| 27.51 11.4| 03.79| 14.42 27.3| 12.85| 09.85
11.6| 05.99| 38.99 26.5| 00.71| 27.19 12.4| 03.92| 14.25 28.3| 13.05| 09.85
12.6| 05.78 | 38.78 27.5| 00.72| 26.89 13.4| 04.05| 14.05 29.3| 13.26| 09.84
13.6| 05.58| 38.57 28.5| 00.72| 26.60 14.4| 04.17| 13.84 30.3| 13.49| 09.84
14.6| 05.41| 38.36 29.5| 00.72| 26.32 15.4| 04.30| 13.61 31.3| 13.74| 09.87
15.6| 05.25| 38.16 | Marzec  1.5| 00.71| 26.04 16.4| 04.45| 13.37 | Crerwiee 1.3| 14.00| 09.93
16.6| 05.11| 37.97 25| 00.69| 25.75 17.4| 04.60| 13.12 2.3| 14.27| 10.02
17.6| 04.98| 37.81 3.5| 00.67| 25.46 18.4| 04.78| 12.89 3.3| 14.53| 10.14
18.6| 04.84| 37.67 45| 00.64| 25.15 19.4| 04.97| 12.67 43| 14.77] 10.29
19.6 | 04.69| 37.53 55| 00.61| 24.82 20.4| 05.16| 12.48 52| 14.99| 10.44
20.6 | 04.53| 37.39 6.5| 00.59| 24.47 21.4| 05.37| 12.30 6.2 15.19| 10.58
21.6| 04.34| 37.23 7.5| 00.58 | 24.11 22.4| 05.58| 12.14 7.2| 15.38| 10.70
22.6| 04.15| 37.04 85| 00.59| 23.75 23.4| 05.78| 12.00 82| 15.56| 10.79
23.6| 03.96| 36.82 9.5| 00.63| 23.39 24.4| 05.98| 11.87 9.2| 15.75| 10.87
24.6 | 03.77| 36.57 10.5| 00.69 | 23.06 254 06.17| 11.75 10.2| 15.95| 10.94
25.6| 03.59| 36.31 11.5| 00.76 | 22.75 26.4| 06.35| 11.63 11.2| 16.16| 11.01
26.6| 03.44| 36.03 12.5| 00.83| 22.48 27.4| 06.52| 11.50 12.2] 16.39| 11.10
27.6| 03.30| 35.76 13.5| 00.90| 22.22 28.4| 06.68| 11.37 13.2] 16.62| 11.20
28.6| 03.18| 35.49 14.5| 00.96| 21.97 29.3| 06.84| 11.22 14.2| 16.86| 11.33
20.6 | 03.06| 35.24 15.5| 01.00| 21.72 30.3| 07.01| 11.06 15.2| 17.10| 11.47
30.6| 02.95| 34.99 16.5| 01.03| 21.45 | Maj 1.3| 07.19| 10.89 16.2| 17.34| 11.64
31.6| 02.85| 34.76 17.5| 01.05| 21.15 2.3 07.39| 10.72 17.2| 17.57| 11.82
Luty  1.6| 02.74| 34.53 18.5| 01.08| 20.84 3.3| 07.61| 10.57 18.2| 17.79| 12.01
2.6 02.63| 34.31 19.5| 01.12| 20.51 43| 07.84| 10.45 19.2] 17.99| 12.20
3.6| 02.50| 34.08 20.5| 01.17| 20.17 5.3| 08.09| 10.36 20.2| 18.18| 12.40
46| 02.37| 33.85 21.5| 01.23| 19.83 6.3| 08.34| 10.31 21.2| 18.36| 12.58
5.6| 02.23| 33.59 22.5| 01.32| 19.50 7.3| 08.58| 10.29 22.2| 18.54| 12.75
6.6 02.09| 33.32 23.5| 01.42| 19.18 8.3| 08.80| 10.27 23.2| 18.71| 12.91
7.6| 01.95| 33.02 24.4| 01.53| 18.88 9.3] 09.00| 10.25 24.2 | 18.88| 13.06
8.6| 01.82| 32.70 25.4| 01.65| 18.60 10.3| 09.19| 10.21 25.2| 19.07| 13.21
9.6| 01.70| 32.37 26.4| 01.77| 18.34 11.3| 09.37| 10.16 26.2| 19.26| 13.36
10.6| 01.61| 32.04 27.4| 01.88| 18.09 12.3| 09.55| 10.08 27.2| 19.47| 13.53
11.6| 01.54| 31.72 28.4| 01.99| 17.84 13.3| 09.74| 09.99 28.2| 19.70| 13.72
12.6| 01.48| 31.42 29.4| 02.09| 17.60 14.3| 09.94| 09.90 29.2| 19.93| 13.94
13.6| 01.44| 31.14 30.4| 02.19| 17.36 15.3| 10.16| 09.82 30.2| 20.16| 14.20
14.6| 01.40| 30.88 31.4| 02.27| 17.11 16.3| 10.39| 09.75 | Lipiec 1.2 20.38| 14.48
15.6| 01.35| 30.64 | Kwiccien 1.4| 02.35| 16.84 17.3| 10.64| 09.70 22| 2057 | 14.78
16.5| 01.28 | 30.40 24| 02.44| 16.56 18.3| 10.88| 09.67 3.2| 20.74| 15.07
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Dwukrotne dotowanie 5.11I, dwukrotne gérowanie 4.IX .
Miejsca grednie 2008.5 o = 22'54™889 § = +84°23'30"14




MIEJSCA POZORNE 36H Cephei (4771) 2008

w momencie jej géorowania w potudniku Greenwich

UTI a2y | Gapp UTI a2 | Gapp UT1 o), | Gapp UT1 o), | Gapp
22h54™ | 484°23’ 22"54™ | 484°23' 22" 54™ | 484°23’ 22M54™ | 484°23’
Lipiec 3.2 20774 | 1507 | Sierpien 18.0 | 26722 | 29'57 | pasds. 2.9 | 25:25| 46794 | Listopaa 17.8 | 18205 | 59704
42| 20.89| 15.34 19.0| 26.26| 29.89 3.9| 25.17| 47.32 18.8| 17.81| 60.11
52| 21.04| 15.59 20.0| 26.31| 30.22 49| 25.09| 47.70 19.8| 17.57| 60.25
6.2| 21.18| 15.81 21.0| 26.38| 30.57 59| 24.98| 48.09 20.8| 17.33| 60.38
72| 21.33| 16.02 22.0| 26.46| 30.94 6.9| 24.87| 48.46 21.8| 17.12| 60.49
82| 21.49| 16.23 23.0| 26.53| 31.34 79| 24.74| 48.83 22.8| 16.91| 60.60
9.2| 21.67| 16.45 24.0| 26.60| 31.76 8.9| 24.60| 49.17 23.8| 16.72| 60.71
10.2| 21.85| 16.68 25.0| 26.66| 32.19 9.9| 24.45| 49.50 24.8| 16.53| 60.84
11.2] 22.04| 16.93 26.0| 26.69| 32.64 10.9| 24.30| 49.81 25.8| 16.34| 60.97
12.1] 22.23| 17.20 27.0| 26.70| 33.07 11.9] 24.15| 50.10 26.8| 16.16| 61.11
13.1] 22.42| 17.49 28.0| 26.69| 33.48 12.9] 24.02| 50.38 27.8| 15.96| 61.26
14.1| 22.60| 17.80 20.0| 26.67| 33.87 13.9| 23.90| 50.66 28.8| 15.76| 61.41
15.1| 22.77| 18.11 30.0| 26.65| 34.23 14.9| 23.80| 50.96 20.8| 15.54| 61.55
16.1| 22.92| 18.43 31.0| 26.64| 34.58 15.9| 23.70 | 51.28 30.8| 15.31| 61.67
17.1| 23.06| 18.75 | Wrzesien 1.0| 26.63 | 34.92 16.9| 23.61| 51.63| Grudzien 1.8| 15.07| 61.78
18.1] 23.19| 19.06 2.0| 26.65| 35.26 17.9] 23.50| 52.00 2.8| 14.82| 61.87
19.1| 23.30| 19.36 3.0| 26.66| 35.62 18.9| 23.38| 52.37 3.8| 14.57| 61.94
20.1| 23.41| 19.64 4.0| 26.69| 36.00 19.9| 23.23| 52.74 47| 14.33| 61.98
21.1| 23.52| 19.92 50| 26.71| 36.39 20.9| 23.07| 53.08 57| 14.09| 62.01
22.1| 23.64| 20.18 6.0 26.73| 36.79 21.9| 22.88| 53.40 6.7| 13.86| 62.03
23.1| 23.77| 20.44 7.0| 26.74| 37.21 22.9| 22.70| 53.69 77| 13.65| 62.05
24.1| 23.91| 20.71 8.0| 26.73| 37.63 23.9| 22.51| 53.96 8.7| 13.45| 62.07
25.1| 24.07| 21.01 9.0| 26.71| 38.05 24.9| 22.34| 54.21 9.7] 13.27| 62.12
26.1| 24.23| 21.33 10.0| 26.68| 38.46 25.9| 22.17| 54.45 10.7| 13.09| 62.18
27.1| 24.39| 21.68 11.0| 26.63| 38.86 26.9| 22.02| 54.69 11.7] 12.90| 62.27
28.1| 24.55| 22.05 12.0| 26.57| 39.24 27.9| 21.88| 54.95 12.7] 12.70| 62.37
29.1| 24.68| 22.44 13.0| 26.50| 39.60 28.9| 21.74| 55.21 13.7] 12.47| 62.46
30.1| 24.79| 22.84 14.0| 26.44| 39.95 20.8| 21.60| 55.49 14.7] 12.23| 62.52
31.1| 24.88| 23.22 15.0| 26.38| 40.29 30.8| 21.45| 55.78 15.7| 11.97| 62.55
Sierpien 1.1| 24.95| 23.58 16.0| 26.34| 40.62 31.8| 21.30| 56.07 16.7] 11.71| 62.54
2.1] 25.02| 23.91 17.0| 26.31| 40.96 | Listopaa 1.8| 21.13| 56.36 17.7] 1146 | 62.50
3.1] 25.09| 24.22 18.0| 26.29| 41.33 2.8| 20.95| 56.64 18.7] 11.23| 62.45
41| 25.17| 24.53 19.0| 26.28| 41.72 3.8| 20.75| 56.91 19.7] 11.01| 62.39
51| 25.27| 24.83 20.0| 26.27| 42.13 4.8| 20.55| 57.16 20.7| 10.81| 62.33
6.1] 25.37| 25.15 21.0| 26.23| 42.56 58| 20.34| 57.39 21.7| 10.61| 62.28
7.1| 25.48 | 25.48 22.0| 26.18| 42.99 6.8| 20.12| 57.60 22.7| 10.42| 62.24
8.1| 25.60| 25.83 22.9| 26.11| 43.42 78] 19.91| 57.80 23.7| 10.23| 62.21
9.1| 25.71| 26.20 23.9| 26.02| 43.83 88| 19.70| 57.97 24.7| 10.04| 62.19
10.1| 25.81| 26.58 24.9| 25.91| 44.21 9.8| 19.51| 58.15 25.7| 09.84| 62.17
11.1| 25.91| 26.97 25.9| 25.80| 44.56 10.8| 19.34| 58.32 26.7| 09.63| 62.14
12.1| 25.99| 27.37 26.9| 25.70| 44.90 11.8] 19.18| 58.52 27.7| 09.41| 62.10
13.1| 26.05| 27.77 27.9| 25.60| 45.22 12.8| 19.02| 58.74 28.7| 09.18| 62.04
14.1| 26.10| 28.16 28.9| 25.52| 45.54 13.8| 18.87| 58.98 29.7| 08.95| 61.96
15.1| 26.13| 28.53 20.9| 25.45| 45.87 14.8| 18.69| 59.24 30.7| 08.71| 61.86
16.1| 26.16| 28.89 30.9| 25.38| 46.21 15.8| 18.50 | 59.49 31.7| 08.47| 61.74
17.0| 26.19| 29.24 | Pasaz. 19| 25.32| 46.57 16.8 | 18.28 | 59.73 32.7| 08.25| 61.60
18.0| 26.22| 29.57 2.9 25.25| 46.94 17.8| 18.05| 59.94 33.7| 08.03| 61.45
5 | +84723'10%0 | +84°23'20%0 | +84°23'30%0 | +84°23'40°0 | 4847235070 | +84°24'00%0 | +84°24"10'0 | +84°24'20'0
seco 10.2224 10.2275 10.2325 10.2376 10.2426 10.2477 10.2528 10.2578
tand | 10.1734 10.1785 10.1835 10.1886 10.1937 10.1988 10.2039 10.2090
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Wektor barycentrycznej pozycji [j.a.] i predkosci [j.a./doba] Ziemi
oraz wektor heliocentrycznej pozycji [j.a.] Ziemi — 2008
(x1079) w momencie (" TCB daty

DATA Xp Yg 75 Xg Yg 75 Xu Yy Zu
XII 31| —150247385 | 896122716 | 388421945 | —17289481 | —2467583 | —1069055 | —150409914 | 891550714 | 386517307
I 1] —167513317 | 893516420 | 387292705 | —17241472 | —2744921 | —1189391 | —167669457 | 888943862 | 385387706
2 [ —184728502 | 890633067 | 386043241 | —17187981 | —3021677 | —1309493 | —184878250 | 886059962 | 384137885
3| —201887443 | 887473300 | 384673816 | —17128981 | —3297732 | —1429305 | —202030799 | 882899655 | 382768105
4| —218984618 | 884037878 | 383184747 | —17064447 | —3572967 | —1548771 | —219121580 | 879463701 | 381278686
5| —236014486 | 880327681 | 381576410 | —16994363 | —3847258 | —1667831 | —236145052 | 875752983 | 379670002
6 | —252971490 | 876343718 | 379849240 | —16918716 | —4120478 | —1786425 | —253095657 | 871768506 | 377942489
7| —269850064 | 872087127 | 378003737 | —16837503 | —4392491 | —1904487 | —269967831 | 867511409 | 376096646
8 | —286644643 | 867559186 | 376040466 | —16750729 | —4663154 | —2021949 | —286756008 | 862982972 | 374133039
9 [ —303349675 | 862761318 | 373960062 | —16658414 | —4932319 | —2138742 | —303454637 | 858184616 | 372052303
10 | —319959636 | 857695099 | 371763231 | —16560594 | —5199832 | —2254791 | —320058192 | 853117917 | 369855143
11 | —336469047 | 852362256 | 369450752 | —16457326 | —5465539 | —2370024 | —336561196 | 847784604 | 367542340
12 | —352872497 | 846764672 | 367023477 | —16348687 | —5729290 | —2484374 | —352958237 | 842186559 | 365114743
13 | —369164664 | 840904377 | 364482321 | —16234777 | —5990941 | —2597774 | —369243994 | 836325810 | 362573270
14 | —385340333 | 834783534 | 361828263 | —16115713 | —6250363 | —2710171 | —385413250 | 830204523 | 359918897
15 | —401394416 | 828404431 | 359062331 | —15991627 | —6507444 | —2821516 | —401460919 | 823824985 | 357152655
16 | —417321962 | 821769457 | 356185593 | —15862665 | —6762094 | —2931776 | —417382050 | 817189583 | 354275610
17| —433118169 | 814881076 | 353199147 | —15728974 | —7014247 | —3040930 | —433171840 | 810300785 | 351288862
18 | —448778383 | 807741808 | 350104104 | —15590701 | —7263864 | —3148970 | —448825636 | 803161108 | 348193519
19 | —464298090 | 800354198 | 346901575 | —15447981 | —7510933 | —3255904 | —464338922 | 795773097 | 344990695
20 | —479672899 | 792720788 | 343592660 | —15300922 | —7755468 | —3361747 | —479707310 | 788139295 | 341681489
21 | —494898513 | 784844098 | 340178436 | —15149601 | —7997496 | —3466526 | —494926501 | 780262223 | 338266976
22 | 509970693 | 776726620 | 336659955 | —14994056 | —8237051 | —3570263 | —509992257 | 772144371 | 334748212
23 | —524885219 | 768370814 | 333038252 | —14834291 | —8474153 | —3672975 | —524900357 | 763788200 | 331126228
24 | —539637860 | 759779131 | 320314347 | —14670281 | —8708804 | —3774665 | —539646571 | 755196160 | 327402046
25 | —554224354 | 750954032 | 325489267 | —14501990 | —8940977 | —3875321 | —554226636 | 746370714 | 323576693
26 | —568640400 | 741898021 | 321564058 | —14329379 | —9170619 | —3974918 | —568636251 | 737314364 | 319651214
27| —582881663 | 732613661 | 317539797 | —14152421 | —9397659 | —4073419 | —582871082 | 728029674 | 315626687
28 | —596943788 | 723103600 | 313417601 | —13971102 | —9622007 | —4170780 | —596926774 | 718519292 | 311504229
29 | 610822413 | 713370576 | 309198633 | —13785421 | —9843568 | —4266954 | —610798964 | 708785956 | 307285003
30 | —624513181 | 703417427 | 304884106 | —13595393 | —10062242 | —4361891 | —624483296 | 698832503 | 302970221
31| —638011756 | 693247089 | 300475279 | —13401038 | —10277928 | —4455544 | —637975432 | 688661871 | 298561143
I 1]|-651313826 | 682862600 | 295973462 | —13202388 | —10490525 | —4547862 | —651271062 | 678277097 | 294059080
2 [ —664415111 | 672267102 | 291380017 | —12999475 | —10699930 | —4638795 | —664365905 | 667681322 | 289465391
3| —677311369 | 661463839 | 286696352 | —12792341 | —10906036 | —4728291 | —677255720 | 656877792 | 284781486
4| —689998400 | 650456167 | 281923932 | —12581030 | —11108730 | —4816295 | —689936306 | 645869861 | 280008831
5 | —702472054 | 639247556 | 277064278 | —12365596 | —11307895 | —4902750 | —702403513 | 634661000 | 275148944
6 | —714728241 | 627841596 | 272118969 | —12146109 | —11503404 | —4987594 | —714653252 | 623254801 | 270203407
7| —726762949 | 616242010 | 267089647 | —11922655 | —11695127 | —5070766 | —726681511 | 611654984 | 265173861
8 | —738572265 | 604452648 | 261978016 | —11695345 | —11882933 | —5152202 | — 738484375 | 599865401 | 260062010
9 [ —750152399 | 592477490 | 256785840 | —11464316 | —12066700 | —5231847 | —750058056 | 587890031 | 254869617
10 | —761499710 | 580320630 | 251514936 | —11229726 | —12246319 | —5309653 | —761398911 | 575732969 | 249598500
11| —772610725 | 567986263 | 246167160 | —10991755 | —12421704 | —5385585 | —772503470 | 563398409 | 244250516
12 | —783482156 | 555478655 | 240744398 | —10750591 | —12592795 | —5459623 | —783368443 | 550890618 | 238827549
13 | —=794110905 | 542802115 | 235248547 | —10506421 | —12759562 | —5531762 | —793990732 | 538213905 | 233331499
14 | —804494056 | 529960972 | 229681505 | —10259425 | —12922004 | —5602010 | —804367423 | 525372598 | 227764260
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Wektor barycentrycznej pozycji [j.a.] i predkosci [j.a./doba] Ziemi
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DATA Xp Yg Zp Xp Yg 75 Xg Yy Zu

II 15|—814628866| 516959543 | 224045151 | —10009763 | —13080140 | —5670388 | —814495770| 512371014 | 222127714
16| —824512740| 503802115 | 218341343 | —9757574 | —13234009 | —5736924 | —824373181| 499213442 | 216423718
17| —834143209| 490492930 | 212571907 | —9502969 | —13383663 | —5801650 | —833997185| 485904122 | 210654098
18| —843517900| 477036176 206738635| —9246029 | —13529156 | —5864599 | —843365410| 472447243 | 204820647
19| —852634506 | 463435987 | 200843290| —8986805 | —13670539 | —5925802 | —852475548 | 458846940 | 198925127
20| —861490759| 449696454 | 194887607 | —8725326|—13807852| —5985279 | —861325332| 445107302| 192969272
21| —870084408| 435821632| 188873305| —8461598|—13941116|—6043040 | —869912512| 431232385| 186954803
22| —878413205| 421815570| 182802099| —8195622|—14070332| —6099085 | —878234839| 417226238 | 180883435
23| —886474901| 407682325| 176675712| —7927395|—14195477| —6153400 | —886290063 | 403092919 | 174756890
24| —894267247| 393425986 | 170495883 | —7656924 | —14316513| —6205964 | —894075936| 388836514 | 168576907
25| —901788006| 379050686 | 164264377| —7384226|—14433388|—6256747 | —901590222| 374461160 | 162345252
26| —909034966| 364560618 | 157982992| —7109331|—14546040|—6305718 | —908830708| 359971047 | 156063721
27[—916005950| 349960034 | 151653556 | —6832281 | —14654408 | —6352843 | —915795216 | 345370428 | 149734144
28| —922698827| 335253252| 145277932| —6553128 | —14758425| —6398088 | —922481618| 330663623 | 143358383
20| —929111523| 320444656 | 138858018 | —6271930|—14858026 | —6441419 | —928887838| 315855012| 136938337

I 1|-935242027| 305538694 | 132395743 | —5988752 | —14953147 | —6482802 | —935011865| 300949046 | 130475934
2| —941088390| 290539879| 125893074| —5703661 | —15043719 | —6522203 | —940851751| 285950237 | 123973141
3| —946648736| 275452796 | 119352010 —5416731|—15129671 | —6559584 | —946405619| 270863170 | 117431959
4] -951921264| 260282103 | 112774592 —5128041 | —15210926 | —6594906 | —951671670| 255692503 | 110854426
5(—956904262| 245032539| 106162899 | —4837685 | —15287397 | —6628125 | —956648189 | 240442976 | 104242623
6| —961596117| 229708932| 99519057 | —4545776 | —15358997 | —6659197 | —961333565| 225119416| 97598675
71 —965995341| 214316200 92845235| —4252449 | —15425634 | —6688078 | —965726310| 209726741 90924751
8| —970100597| 198859346| 86143643| —3957870|—15487227 | —6714730| —969825087 | 194269954 | 84223063
9| —973910727| 183343449| 79416526| —3662231|—15543713|—6739128|—973628738| 178754135| 77495853
10| —977424776 | 167773633| 72666143| —3365743 | —15595062 | —6761261 | —977136308| 163184406| 70745382
11]—980642003| 152155037| 65894756 —3068623 | —15641276 | —6781140|—980347055| 147565909| 63973912
12| —983561878| 136492779| 59104606 —2771073|—15682396 | —6798792 | —983260452| 131903759| 57183683
13| —986184066| 120791919 52297899 | —2473275| 15718493 | —6814262| —985876161| 116203018 50376901
14| —988508396 | 105057439| 45476794| —2175378 | —15749654 | —6827598 | —988194011| 100468666 | 43555725
15| —990534827|  89294225| 38643397| —1877496 | —15775976 | —6838853| —990213964| 84705591 | 36722263
16]—992263422|  73507067| 31799764| —1579715|—15797556 | —6848079| —991936081| 68918583 | 29878568
17]-993694310|  57700663| 24947901 | —1282092|—15814483 | —6855320|—993360491| 53112338| 23026649
18] —994827671|  41879626| 18089773| —984665|—15826834|—6860613 | —994487375| 37291471| 16168469
19| —995663713|  26048500| 11227314| —687456 | —15834670 | —6863987|—995316940| 21460525| 9305962
20| —996202661| 10211775| 4362431| —390478|—15838038 | —6865462 | —995849411 5623990 | 2441036
21| —-996444750| —5626096| —2502980|  —93740|—15836966 | —6865047 | —996085024| —10213681| —4424415
22| —-996390223| —21460681| —9367033 202750 | — 15831466 | —6862743 | —996024023 | —26048056 | —11288501
23| —996039339| —37287552| —16227835 498974 | —15821538 | —6858544 | —995666663 | —41874707 | —18149333
24| —995392372| —53102277 | —23083486 794909 | —15807169 | —6852440 | —995013223 | —57689201 | —25005010
25| —994449629| —68900404 | —29932074| 1090519 | —15788339 | —6844415 | —994064007| —73487086 | —31853619
26| —993211456| —84677461|—36771671| 1385761|—15765025| —6834454 | —992819362| —89263892 | —38693232
271991678249 —100428951 | —43600331| 1680579 | —15737201 | —6822539 | —991279684 | —105015121 | —45521904
28| —989850460 | —116150351 | —50416091| 1974913 | —15704841 | —6808653 | —989445425 | —120736250 | —52337672
29| —987728607| —131837112| —57216974| 2268696 | —15667918 | —6792780 | —987317102 | —136422729 | —59138558
30| —985313275 | —147484658 | —64000983 | 2561859 | —15626405 | —6774902 | —984895302 | — 152069983 | —65922565
31| —982605122| —163088382 | —70766103| 2854324 | —15580270| —6755000 | —982180682 | — 167673406 | —72687680
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(x1079) w momencie (" TCB daty

DATA Xg Yg Zp Xg Yg 75 Xy Yy Zu

IV 1]|—979604886 | —178643644| —77510300| 3146010 —15529476|—6733053 | —979173981 | —183228357| —79431867
2| —976313393| —194145767| —84231518| 3436823 | —15473982| —6709036 | —975876023 | —198730158| —86153070
3| —972731569| —209590026 | —90927675| 3726651 | —15413741| —6682925 | —972287736 | —214174086| —92849208
4| —968860465 | —224971650| —97596663 | 4015358 | —15348704 | —6654696 | —968410170| —229555368 | —99518173
5| —964701280 | —240285823 | —104236354 | 4302781 | —15278833 | —6624329 | —964244525 | —244869188 | —106157836
6| —960255395 | —255527698 | —110844606 | 4588726 | —15204110| —6591819 | —959792181 | —260110703 | — 112766056
7| —955524392 | —270692431 | —117419282| 4872981 | —15124553 | —6557181 | —955054720 | —275275064 | —119340695
8| —950510068 | —285775212| —123958269 | 5155332 | —15040220 | —6520449 | —950033941 | —290357464 | —125879641
9| —945214428 | —300771313| —130459502 | 5435584 | —14951214| —6481682 | —944731846 | —305353174 | —132380828
10| —939639652 | —315676125 | —136920978 | 5713581 | —14857667 | —6440950 | —939150618 | —320257585 | —138842255
11]—933788057 | —330485182 | —143340771| 5989208 | —14759726 | —6398329 | —933292572 | —335066231 | —145261994
12| —927662050 | —345194163 | —149717032| 6262395 | —14657539| —6353894 | —927160116 | —349774792 | —151638197
13| 921264093 | —359798889 | —156047977 | 6533105 | —14551239| —6307709| —920755711 | —364379089 | —157969079
14| —914596670 | —374295308 | —162331884 | 6801324 | —14440940 | —6259827 | —914081843 | —378875069 | —164252920
15| —907662275 | —388679470 | —168567079| 7067051 | —14326740|—6210290 | —907141005 | —393258782 | —170488044
16| —900463399 | —402947513 | —174751924 | 7330288 | —14208715| —6159132 | —899935687 | —407526367 | —176672814
17| —893002526 | —417095645 | —180884811 | 7591043 | —14086927 | —6106377 | —892468375 | —421674031 | —182805622
18| —885282139 | —431120129 | —186964152| 7849319 | —13961425 | —6052042 | —884741550 | —435698039 | — 188884879
19| —877304714 | —445017270 | —192988372| 8105117 | —13832246 | —5996138 | —876757689 | —449594693 | —194909012
20| —869072732 | —458783404 | —198955906 | 8358432 | —13699414 | —5938670 | —868519273 | —463360332 | —200876454
21| —860588682 | —472414888 | —204865191| 8609250 | —13562949 | —5879641 | —860028792 | —476991311 | —206785644
22| —851855069 | —485908095 | —210714667 | 8857553 | —13422862 | —5819049 | —851288750 | —490484005 | —212635020
23| —842874425| —499259406 | —216502769| 9103310 | —13279158 | —5756893 | —842301677 | —503834793 | —218423018
24| —833649311| —512465208 | —222227930| 9346485 | —13131844 | —5693167 | —833070137 | —517040064 | —224148072
25| —824182331| —525521892 | —227888579| 9587034 | —12980922 | —5627869 | —823596733 | —530096207 | —229808610
26| —814476134| —538425850 | —233483141| 9824908 | —12826393 | —5560992 | —813884115 | —542999616 | — 235403057
27| —804533425 | —551173475 | —239010036 | 10060051 | —12668257 | —5492533 | —803934985 | —555746682 | —240929833
28 | —794356964 | —563761160 | —244467677| 10292401 | —12506511 | —5422485 | —793752105 | —568333800 | — 246387352
29| —783949578 | —576185293 | —249854474 | 10521888 | —12341152 | —5350842 | —783338302 | —580757358 | —251774022
30| —773314168 | —588442255 | —255168827 | 10748434 | —12172168 | —5277594 | — 772696477 | —593013735 | —257088244

Vo 1]|-762453723 | —600528416 | —260409125 [ 10971941 | —11999546 | —5202734 | —761829619 | —605099302 | —262328409
2| —751371339| —612440132 | —265573754 | 11192291 | —11823276 | —5126252 | — 750740823 | —617010416 | —267492899
3| —740070241 | —624173751| —270661089 | 11409341 | —11643354 | —5048149 | —739433315 | —628743424 | —272580092
4| —728553814 | —635725629 | —275669515 [ 11622919 | — 11459800 | —4968436 | — 727910480 | —640294682 | — 277588372
5| —716825624 | —647092157 | —280597434 | 11832835 | —11272666 | —4887144 | — 716175882 | —651660580 | —282516142
6| —704889427 | —658269800 | —285443294 [ 12038903 | —11082051 | —4804327 | —704233280 | —662837585 | —287361848
7| —692749157 | 669255146 | —290205606 | 12240955 | —10888099 | —4720063 | —692086607 | —673822285 | —292124003
8| —680408895 | —680044943 | —294882967 | 12438874 | — 10690985 | —4634441 | —679739942 | —684611427 | —296801203
9| —667872811 | —690636123 | —299474067 | 12632591 | —10490895 | —4547554 | —667197458 | —695201942 | —301392138
10| —655145120 | —701025801 | —303977684 | 12822090 | —10288008 | —4459489 | —654463367 | —705590947 | —305895586
11| —642230032 | —711211260 | —308392677 | 13007388 | —10082480 | —4370317 | —641541882 | —715775723 | —310310406
12| —629131731 | —721189923 | —312717968 | 13188524 | —9874437|—4280095 | —628437185 | —725753695 | —314635522
13| —615854357 | —730959329 | —316952531 | 13365541 | —9663982 | —4188865 | —615153417 | —735522401 | —318869904
14| —602402008 | —740517110| —321095373 | 13538480 | —9451197| —4096659 | —601694676 | —745079473 | —323012561
15| —588778745 | —749860968 | —325145531 | 13707376 | —9236147 | —4003500 | —588065021 | —754422612 | —327062531
16 | —574988594 | —758988666 | —329102063 | 13872259 | —9018887| —3909409 | —574268481 | —763549584 | —331018871
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DATA Xg Yg Zp Xg Y5 75 Xg Yy Zu
V17| —561035557 | — 767898019 | —332964043 | 14033151 | —8799462 | —3814399 | —560309057 | — 772458201 | —334880655
18] —546923618 | —776586883 | —336730558 | 14190067 | —8577913 | —3718482 | —546190732 | —781146320 | —338646971
19| —532656746 | —785053148 | —340400707 | 14343017 | —8354272 | —3621666 | —531917476 | —789611832 | —342316916
20| —518238904 | —793294739 | —343973593 | 14492005 | —8128567 | —3523957 | —517493252 | — 797852660 | —345889594
21| —503674057 | —801309603 | —347448326 | 14637027 | —7900822 | —3425361 | —502922025 | —805866753 | —349364116
22| —488966176 | —809095710 | —350824020 | 14778072 | —7671057 | —3325881 | —488207764 | —813652080 | —352739596
23| —474119244 | —816651050 | —354099793 | 14915124 | —7439289 | —3225517 | —473354455 | —821206630 | —356015149
24| —459137269 | —823973626 | —357274762 | 15048155 | —7205534 | —3124274 | —458366104 | —828528409 | —359189895
25| —444024285 | —831061459 | —360348047 | 15177133 | —6969805 | —3022151 | —443246748 | —835615435 | —362262954
26| —428784367 | —837912582 | —363318771 [ 15302018 | —6732115| —2919150 | —428000457 | —842465742 | —365233447
27| —413421631 | 844525038 | —366186054 | 15422759 | —6492474 | —2815272 | —412631351 | —849077374 | —368100496
28| —397940250 | —850896883 | —368949022 | 15539295 | —6250893 | —2710518 | —397143603 | —855448385 | —370863226
29 [ —382344468 | —857026181 | —371606800 | 15651548 | —6007381 | —2604892 | —381541454 | —861576841 | —373520762
30| —366638612 | —862911007 | —374158518 | 15759425 | —5761955 | —2498399 | —365829234 | —867460816 | —376072234
31| —350827116 | —868549459 | —376603315 | 15862807 | —5514638 | —2391053 | —350011375 | —873098409 | —378516780
VI 1|—334914541 | —873939668 | —378940348 | 15961558 | —5265478 | —2282879 | —334092439 | —878487749 | —380853560
2| —318905595 | —879079828 | —381168811 | 16055526 | —5014556 | —2173922 | —318077133 | —883627032 | —383081766
3| —302805133 | —883968234 | —383287952 | 16144564 | —4761994 | —2064246 | —301970315 | —888514551 | —385200646
4| —286618150 | —888603324 | —385297092 | 16228552 | —4507956 | —1953938 | —285776976 | —893148747 | —387209521
5| —270349739 | —892983717 | —387195649 | 16307413 | —4252635 | —1843095 | —269502212 | —897528236 | —389107809
6| —254005039 | —897108234 | —388983138|16381130| —3996235 | —1731818 | —253151161 | —901651841 | —390895026
7| —237589182 | —900975891 | —390659170 | 16449738 | —3738946 | —1620196 | —236728953 | —905518577 | —392570782
8| —221107245 | —904585883 | —392223439 | 16513304 | —3480929 | —1508301 | —220240668 | —909127639 | —394134770
9| —204564225 | —907937549 | —393675699 | 16571917 | —3222311 | —1396186 | —203691302 | —912478366 | —395586746
10| —187965033 | —911030339 | —395015752| 16625663 | —2963191 | —1283891 | —187085766 | —915570208 | —396926511
11| —171314495 | —913863788 | —396243430| 16674621 | —2703641 | —1171442 | —170428886 | —918402702 | —398153899
12| —154617364 | —916437498 | —397358592 | 16718860 | —2443722 | —1058859 | —153725414 | —920975447 | —399268765
13| —137878329| —918751125 | —398361109 | 16758437 | —2183482| —946157 | —136980040 | —923288101 | —400270983
14| —121102028 | —920804370 | —399250870| 16793399 | —1922965 | —833348 | —120197403 | —925340363 | —401160441
15| —104293055 | —922596976 | —400027773 | 16823787 | —1662210| —720444 | —103382095 | —927131978 | —401937037
16| —87455967 | —924128722 | —400691729| 16849635 | —1401251| —607455| —86538673 | —928662725 | —402600683
17| —70595288 | —925399421 | —401242657 | 16870973 | —1140121| —494388| —69671663 | —929932416 | —403151297
18| —53715516 | —926408916 | —401680481 | 16887824 | —878847| —381250| —52785562 | —930940894 | —403588803
19| —36821129|—927157075 | —402005134|16900206| —617451| —268045| —35884847|—931688027 | —403913134
20| —19916590 | —927643784 | —402216550 | 16908128 | —355952| —154776| —18973983 | —932173702| —404124225
21|  —3006360 | —927868950 | —402314666 [ 16911590 | —94367| —41446| —2057429|—932397825|—404222012
22| 13905100 | —927832495 | —402299422 |16910583| 167289 71943| 14860352 | —932360318 | —404206435
23| 30813311 |—927534354 | —402170761 | 16905088 |  429002| 185388| 31774883 |—932061116 | —404077438
24| 47713770| —926974477| —401928629 [ 16895074 690757 298885| 48681661 | —931500170 | —403834965
25| 64601937 | —926152832 | —401572976 | 16880495|  952535|  412427| 65576143 | —930677447 | —403478968
26|  81473219|—925069407 | —401103763 | 16861293 | 1214314| 526005| 82453740 | —929592935 | —403009406
27| 98322959 | —923724215 | —400520961 [ 16837397 | 1476060 639601| 99309792 | —928246649 | —402426252
28| 115146419 |—922117314 | —399824563 | 16808717 | 1737726| 753190| 116139562 | —926638643 | —401729500
20| 131938765 | —920248813 | —399014595 [ 16775154 | 1999243| 866736| 132938218 | —924769030 | —400919171
30| 148695063 | —918118911|—398091123|16736601| 2260511 980185| 149700822 | —922638005 | —399995337
VII 1| 165410273 | —915727919|—397054280 | 16692965| 2521396| 1093466| 166422337 | —920245883 | —398958127
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VII 2182079274 | —913076302 | —395904275 | 16644176 | 2781730 | 1206492 | 183097641 | —917593127 | —397807752
31198696899 | —910164707 | —394641412 | 16590211 | 3041319 | 1319167 | 199721566 | —914680385 | —396544514
4| 215257979 | —906993979 | —393266090 | 16531098 | 3299966 | 1431395 | 216288945 | —911508500 | —395168814
5| 231757404 | —903565151 | —391778799 | 16466916 | 3557489 | 1543092 | 232794667 | —908078507 | —393681141
6 | 248190158 | —899879427 | —390180106 | 16397776 | 3813735 | 1654190 | 249233716 | —904391610 | —392082063
7 | 264551346 | —895938146 | —388470635 | 16323805 | 4068588 | 1764642 | 265601196 | —900449146 | —390372202
8 | 280836200 | —891742744 | —386651047 | 16245128 | 4321964 | 1874418 | 281892341 | —896252553 | —388552222
91297040072 | —887294731 | —384722031 | 16161859 | 4573803 | 1983498 | 298102501 | —891803340 | —386622808
10 | 313158420 | —882595666 | —382684287 | 16074095 | 4824061 | 2091871 | 314227136 | —887103066 | —384584664
11| 329186793 | —877647149 | —380538527 | 15981922 | 5072701 | 2199528 | 330261793 | —882153332 | —382438500
12| 345120818 | —872450813 | —378285472 | 15885412 | 5319694 | 2306461 | 346202101 | —876955770 | —380185037
13| 360956192 | —867008320 | —375925849 | 15784629 | 5565010 | 2412664 | 362043756 | —871512043 | —377825002
14 | 376688673 | —861321361 | —373460389 | 15679634 | 5808622 | 2518131 | 377782515 | —865823841 | —375359127
15 | 392314074 | —855391652 | —370889833 | 15570479 | 6050506 | 2622858 | 393414192 | —859892880 | —372788152
16 | 407828261 | —849220931 | —368214922 | 15457214 | 6290643 | 2726840 | 408934653 | —853720899 | —370112819
17 | 423227147 | —842810953 | —365436401 | 15339883 | 6529017 | 2830077 | 424339812 | —847309653 | —367333872
18 | 438506684 | —836163487 | —362555017 | 15218522 | 6765618 | 2932568 | 439625619 | —840660910 | —364452057
19 | 453662855 | —829280310 | —359571512 | 15093154 | 7000438 | 3034316 | 454788059 | —833776448 | —361468120
20 | 468691662 | —822163206 | —356486631 | 14963794 | 7233473 | 3135322 | 469823132 | —826658049 | —358382802
21 | 483589112 | —814813962 | —353301115 | 14830440 | 7464716 | 3235587 | 484726847 | —819307503 | —355196845
22 | 498351206 | —807234373 | —350015706 | 14693076 | 7694159 | 3335106 | 499495203 | —811726603 | —351910992
23 | 512973919 | —799426249 | —346631154 | 14551674 | 7921785 | 3433872 | 514124178 | —803917159 | —348525992
24 | 527453192 | —791391419 | —343148217 | 14406189 | 8147564 | 3531871 | 528609710 | —795881001 | —345042604
25 | 541784919 | —783131751 | —339567675 | 14256570 | 8371454 | 3629079 | 542947695 | — 787619996 | —341461607
26 | 555964933 | —774649162 | —335890334 | 14102755 | 8593392 | 3725462 | 557133965 | — 779136062 | —337783807
27 | 569989010 | —765945646 | —332117041 | 13944684 | 8813293 | 3820974 | 571164297 | — 770431192 | —334010052
28 | 583852864 | —757023292 | —328248695 | 13782300 | 9031046 | 3915557 | 585034403 | — 761507476 | —330141241
29 | 597552160 | —747884315 | —324286261 | 13615566 | 9246513 | 4009138 | 598739951 | — 752367128 | —326178337
30 [ 611082541 | —738531081 | —320230781 | 13444470 | 9459534 | 4101634 | 612276582 | —743012514 | —322122385
31 | 624439657 | —728966122 | —316083382 | 13269045 | 9669933 | 4192961 | 625639946 | — 733446166 | —317974509

VIII 1637619211 | —719192147 | —311845277 | 13089364 | 9877537 | 4283034 | 638825748 | —723670793 | —313735924
2| 650617004 | —709212032 | —307517755 | 12905544 | 10082189 | 4371783 | 651829786 | —713689272 | —309407918
31663428967 | —699028797 | —303102172 | 12717728 | 10283760 | 4459151 | 664647993 | —703504621 | —304991847
4676051181 | —688645571 | —298599925 | 12526073 | 10482156 | 4545103 | 677276450 | —693119971 | —300489109
5 | 688479885 | —678065564 | —294012444 | 12330733 | 10677315 | 4629618 | 689711395 | —682538529 | —295901132
6 | 700711466 | —667292034 | —289341172 | 12131848 | 10869196 | 4712686 | 701949215 | —671763557 | —291229360
7| 712742441 | —656328272 | —284587556 | 11929543 | 11057777 | 4794305 | 713986429 | —660798342 | —286475241
8 | 724569447 | —645177586 | —279753045 | 11723926 | 11243042 | 4874475 | 725819671 | —649646194 | —281640224
9 | 736189222 | —633843296 | —274839087 | 11515095 | 11424981 | 4953199 | 737445681 | —638310434 | —276725755
10 | 747598594 | —622328736 | —269847128 | 11303135 | 11603583 | 5030479 | 748861286 | —626794394 | —271733280
11| 758794476 | —610637246 | —264778611 | 11088127 | 11778840 | 5106315 | 760063400 | —615101413 | —266664245
12 | 769773858 | —598772174 | —259634978 | 10870148 | 11950745 | 5180710 | 771049012 | —603234842 | —261520089
13 | 780533805 | —586736875 | —254417670 | 10649269 | 12119294 | 5253668 | 781815188 | —591198035 | —256302254
14 | 791071451 | —574534703 | —249128119 | 10425556 | 12284491 | 5325195 | 792359060 | —578994345 | —251012172
15 | 801383993 | —562169009 | —243767754 | 10199069 | 12446340 | 5395299 | 802677827 | —566627123 | —245651272
16 | 811468679 | —549643133 | —238337993 | 9969852 | 12604856 | 5463988 | 812768736 | —554099710 | —240220972
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VIII 17| 821322799 | —536960403 | —232840246 | 9737940 | 12760052 | 5531273 | 822629077 | —541415433 | —234722682
18| 830943665 | —524124132 | —227275912 | 9503345 | 12911941 | 5597162 | 832256162 | —528577605 | —229157801
19| 840328594 | —511137621 | —221646387 | 9266065 | 13060531 | 5661656 | 841647308 | —515589528 | —223527725
20| 849474894 | —498004172 | —215953067 | 9026081 | 13205813 | 5724751 | 850799823 | —502454503 | —217833849
21| 858379843 | —484727104 | —210197357 | 8783360 | 13347765 | 5786432 | 859710986 | —489175849 | —212077579
22| 867040689 | —471309768 | —204380684 | 8537866 | 13486340 | 5846670 | 868378043 | —475756918 | —206260343
23| 875454640 | —457755574 | —198504510 | 8289566 | 13621468 | 5905428 | 876798203 | —462201118 | —200383600
24| 883618878 | —444068011 | —192570338 | 8038436 | 13753058 | 5962654 | 884968647 | —448511940 | —194448856
25| 891530565 | —430250676 | —186579731 | 7784468 | 13880995 | 6018289 | 892886539 | —434692980 | —188457673
26| 899186873 | —416307283 | —180534314 | 7527682 | 14005149 | 6072263 | 900549050 | —420747952 | —182411675
27| 906585005 | —402241685 | —174435781 | 7268127 | 14125380 | 6124508 | 907953381 | —406680709 | —176312557
28| 913722231 | —388057878 | —168285899 | 7005886 | 14241545 | 6174952 | 915096804 | —392495247 | —170162085
29| 920595922 | —373759995 | —162086498 | 6741079 | 14353510 | 6223534 | 921976690 | —378195699 | —163962091
30| 927203582 | —359352206 | —155839469 | 6473851 | 14461160 | 6270202 | 928590543 | —363786326 | —157714464
31| 933542873 | —344839143 | —149546745 | 6204371 | 14564405 | 6314918 | 934936025 | —349271488 | —151421139
IX 1| 939611631 | —330224974 | —143210290 | 5932813 | 14663185 | 6357663 | 941010970 | —334655625 | —145084077
2| 945407863 | —315514272 | —136832079 | 5659347 | 14757468 | 6398429 | 946813387 | —319943218 | —138705255
3| 950929743 | —300711540 | —130414091 | 5384133 | 14847244 | 6437219 | 952341448 | —305138771 | —132286653
4| 956175594 | —285821286 | —123958297 | 5107314 | 14932516 | 6474042 | 957593479 | —290246791 | —125830240
5| 961143877 | —270848004 | —117466657 | 4829017 | 15013299 | 6508913 | 962567938 | —275271775 | —119337976
6| 965833173 | —255796178 | —110941116 | 4549356 | 15089610 | 6541846 | 967263408 | —260218204 | —112811807
7| 970242169 | —240670269 | —104383607 | 4268435 | 15161467 | 6572853 | 971678574 | —245090540 | —106253666
8| 974369654 | —225474723 | —97796048 | 3986350 | 15228888 | 6601948 | 975812228 | —229893229 | —99665470
9| 978214512| 210213964 | —91180343| 3703194 15291896 | 6629146 | 979663250 | —214630695 | —93049124
10| 981775714 | —194892395 | —84538383 | 3419053 | 15350513 | 6654462 | 983230614 | —199307341| —86406519
11| 985052318 | —179514393 | —77872042 | 3134010 | 15404767 |6677911| 986513376 | —183927543 | —79739528
12| 988043458 | —164084303 | —71183177| 2848139 15454694 | 6699514 | 989510672 | —168495648 | —73050008
13| 990748340 | —148606434 | —64473623 | 2561501 | 15500333 | 6719291 | 992221705 | —153015963 | —66339796
14| 993166220 | —133085051 | —57745196 | 2274142 | 15541729 | 6737265 | 994645734 | —137492755| —59610706
15| 995296391 | —117524377 | —50999689 | 1986086 | 15578922 | 6753454 | 996782051 | —121930245 | —52864531
16| 997138161 | —101928596 | —44238878 | 1697337 | 15611946 |6767872| 998629962 | —106332619 | —46103049
17| 998690829 | —86301868 | —37464534| 1407878 | 15640817 |6780522| 1000188768 | —90704035| —39328029
18| 999953671 | —70648349| —30678428 | 1117682 | 15665525 |6791391 | 1001457745 | —75048650 | —32541243
19 [ 1000925937 | —54972217 | —23882353 | 826721 | 15686033 | 6300455 | 1002436142 | —59370642 | —25744483
2011001606853 | —39277706| —17078134| 534981 | 15702273 | 6807672 | 1003123186 | —43674244 | —18939574
2111001995643 | —23569124| —10267640| 242471 | 15714156 | 6812994 | 1003518098 | —27963766 | —12128387
2211002091550 | —7850881| —3452797| —50774 (15721578 |6816362 |1003620125 | —12243617| —5312846
2311001893873 7872507 3364414 | —344683 (15724429 | 6817721 | 1003428564 3481688 1505069
2411001401996 | 23596417 10181957 | —639156 | 15722602 | 6817018 | 1002942799 | 19207525 8323319
251000615416 | 39316120 16997746 | —934064 | 15716001 | 6814205 | 1002162327 | 34929164 | 15139819
26| 999533773 | 55026800| 23809651 | —1229256 | 15704543 | 6809246 | 1001086787 | 50641790 | 21952440
27| 998156865 | 70723568 | 30615513 | —1524564 | 15688170 | 6802116 | 999715979 | 66340515 | 28759023
28| 996484665 | 86401489| 37413155 | —1819810 | 15666844 | 6792803 | 998049874 | 82020403 | 35557389
29| 994517325| 102055601 44200391 | —2114815 | 15640552 | 6781306 | 996088625 | 97676491 | 42345354
30| 992255173 | 117680941| 50975043 | —2409405 | 15609304 | 6767638 | 993832559 | 113303818 | 49120740
X 1| 989698707 | 133272567 57734949 | —2703418 | 15573128 | 6751817 | 991282175 | 128897440| 55881383
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X 2| 986848580 | 148825568 | 64477968 | —2996704 | 15532064 | 6733868 | 988438126 | 144452448 | 62625144
3| 983705585 | 164335083 | 71201986 | —3289132 | 15486163 | 6713820 | 985301204 | 159963979 | 69349908
4 | 980270643 | 179796300 | 77904919 | —3580580 | 15435478 | 6691704 | 981872330 | 175427221 | 76053592
5 | 976544788 | 195204462 | 84584713 | —3870941 | 15380065 | 6667547 | 978152538 | 190837420 | 82734142
6 | 972529158 | 210554871 | 91239343 | —4160113 | 15319980 | 6641380 | 974142967 | 206189874 | 89389531
7 | 968224990 | 225842884 | 97866814 | —4448001 | 15255281 | 6613233 | 969844853 | 221479941 | 96017765
8 | 963633613 | 241063915 | 104465158 | —4734518 | 15186028 | 6583134 | 965259524 | 236703037 | 102616878
9 | 958756440 | 256213442 | 111032443 | —5019578 | 15112285 | 6551117 | 960388395 | 251854638 | 109184935
10 | 953594967 | 271287011 | 117566764 | —5303108 | 15034121 | 6517214 | 955232961 | 266930290 | 115720032
11 | 948150756 | 286280236 | 124066254 | —5585043 | 14951612 | 6481461 | 949794784 | 281925608 | 122220302
12 | 942425427 | 301188813 | 130529081 | —5865339 | 14864837 | 6443895 | 944075483 | 296836288 | 128683914
13 | 936420633 | 316008515 | 136953450 | —6143972 | 14773875 | 6404549 | 938076712 | 311658101 | 135109072
14 | 930138037 | 330735189 | 143337595 | —6420944 | 14678792 | 6363451 | 931800135 | 326386896 | 141494009
15 | 923579290 | 345364742 | 149679772 | —6696278 | 14579637 | 6320615 | 925247402 | 341018579 | 147836984
16 | 916746014 | 359893112 | 155978245 | —6970011 | 14476427 | 6276040 | 918420134 | 355549088 | 154136258
17 | 909639791 | 374316238 | 162231266 | —7242174 | 14369142 | 6229706 | 911319914 | 369974362 | 160390084
18 | 902262185 | 388630020 | 168437059 | —7512778 | 14257729 | 6181577 | 903948306 | 384290301 | 166596686
19 | 894614763 | 402830294 | 174593807 | —7781798 | 14142112 | 6131608 | 896306877 | 398492741 | 172754246
20 | 886699138 | 416912815 | 180699646 | —8049171 | 14022208 | 6079751 | 888397239 | 412577437 | 178860902
21 | 878517006 | 430873255 | 186752667 | —8314791 | 13897938 | 6025966 | 880221090 | 426540061 | 184914743
22 | 870070183 | 444707214 | 192750926 | —8578527 | 13769237 | 5970222 | 871780245 | 440376212 | 190913826
23 | 861360632 | 458410238 | 198692451 | —8840223 | 13636065 | 5912498 | 863076666 | 454081438 | 196856179
24 | 852390473 | 471977846 | 204575259 | —9099713 | 13498401 | 5852789 | 854112475 | 467651256 | 202739820
25 | 843161997 | 485405544 | 210397368 | —9356828 | 13356250 | 5791099 | 844889962 | 481081175 | 208562765
26 | 833677665 | 498688857 | 216156802 | —9611398 | 13209634 | 5727444 | 835411587 | 494366715 | 214323039
27 | 823940105 | 511823338 | 221851609 | —9863258 | 13058596 | 5661848 | 825679979 | 507503434 | 220018689
28 | 813952104 | 524804594 | 227479863 | —10112253 | 12903195 | 5594345 | 815697925 | 520486936 | 225647791
29 | 803716603 | 537628297 | 233039675 | —10358237 | 12743502 | 5524971 | 805468366 | 533312893 | 231208454
30 | 793236677 | 550290195 | 238529195 | —10601079 | 12579601 | 5453770 | 794994377 | 545977055 | 236698830
31 | 782515531 | 562786126 | 243946620 | —10840660 | 12411582 | 5380787 | 784279163 | 558475258 | 242117114
XI 1| 771556480 | 575112017 | 249290191 | —11076874 | 12239539 | 5306069 | 773326038 | 570803430 | 247461548
2 | 760362937 | 587263895 | 254558196 | —11309627 | 12063570 | 5229665 | 762138417 | 582957598 | 252730421
3 | 748938407 | 599237882 | 259748973 | —11538835 | 11883773 | 5151619 | 750719803 | 594933884 | 257922068
4 | 737286475 | 611030198 | 264860903 | —11764421 | 11700246 | 5071979 | 739073781 | 606728508 | 263034873
5 | 725410796 | 622637164 | 269892416 | —11986315 | 11513090 | 4990793 | 727204008 | 618337790 | 268067265
6 | 713315095 | 634055202 | 274841988 | —12204457 | 11322407 | 4908106 | 715114207 | 629758154 | 273017720
7 | 701003151 | 645280839 | 279708144 | —12418793 | 11128304 | 4823968 | 702808158 | 640986124 | 277884763
8 | 688478792 | 656310707 | 284489457 | —12629281 | 10930891 | 4738429 | 690289689 | 652018335 | 282666966
9 | 675745880 | 667141556 | 289184552 | —12835898 | 10730282 | 4651539 | 677562660 | 662851535 | 287362955
10 | 662808288 | 677770243 | 293792101 | —13038642 | 10526588 | 4563344 | 664630946 | 673482583 | 291971402
11 | 649669879 | 688193738 | 298310820 | —13237536 | 10319911 | 4473886 | 651498410 | 683908445 | 296491023
12 | 636334484 | 698409097 | 302739461 | —13432626 | 10110330 | 4383192 | 638168882 | 694126182 | 300920570
13 | 622805874 | 708413446 | 307076795 | —13623973 | 9897893 | 4291272 | 624646134 | 704132916 | 305258813
14 | 609087766 | 718203933 | 311321592 | —13811632 | 9682606 | 4198115 | 610933882 | 713925798 | 309504524
15 | 595183829 | 727777696 | 315472602 | —13995633 | 9464435 | 4103693 | 597035795 | 723501964 | 313656452
16 | 581097725 | 737131824 | 319528543 | —14175960 | 9243325 | 4007969 | 582955535 | 732858503 | 317713314
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Wektor barycentrycznej pozycji [j.a.] i predkosci [j.a./doba] Ziemi
oraz wektor heliocentrycznej pozycji [j.a.] Ziemi — 2008
(x1079) w momencie (" TCB daty

DATA Xp Yg 75 Xg Yg 75 Xu Yy Zu
XI 17| 566833156 | 746263345 | 323488094 | —14352547 | 9019212 | 3910906 | 568696804 | 741992444 | 321673789
18| 552393912 | 755169232 | 327349901 | —14525286 | 8792051 | 3812480 | 554263394 | 750900759 | 325536524
19| 537783912 | 763846424 | 331112595 | —14694037 | 8561821 | 3712680 | 539659221 | 759580387 | 329300151
20| 523007220 | 772291855 | 334774805 | —14858646 | 8328533 | 3611514 | 524888349 | 768028262 | 332963297
21| 508068053 | 780502483 | 338335174 | —15018960 | 8092226 | 3509003 | 509954998 | 776241344 | 336524606
22| 492970782 | 788475320 | 341792374 | —15174831 | 7852062 | 3405181 | 494863536 | 784216642 | 339982749
23| 477719918 | 796207447 | 345145113 | —15326122 | 7610821 | 3300089 | 479618476 | 791951238 | 343336436
24| 462320106 | 803696034 | 348392145 | —15472708 | 7365897 | 3193774 | 464224462 | 799442303 | 346584418
25| 446776108 | 810938349 | 351532271 | —15614476 | 7118294 | 3086288 | 448686255 | 806687103 | 349725499
26| 431092795 | 817931767 | 354564348 | —15751322 | 6868124 | 2977686 | 433008728 | 813683015 | 352758534
27| 415275135 | 824673781 | 357487290 | —15883156 | 6615507 | 2868026 | 417196847 | 820427530 | 355682437
28| 399328179 | 831162006 | 360300068 | —16009901 | 6360566 | 2757368 | 401255665 | 826918265 | 358496180
29 | 383257052 | 837394182 | 363001714 | —16131488 | 6103431 | 2645774 | 385190306 | 833152958 | 361198796
30| 367066940 | 843368180 | 365591323 | —16247864 | 5844232 | 2533304 | 369005956 | 839129481 | 363789377
XII 1| 350763077 | 849082002 | 368068050 | —16358984 | 5583101 | 2420019 | 352707848 | 844845836 | 366267080
2| 334350736 | 854533781 | 370431110 | —16464813 | 5320169 | 2305980 | 336301257 | 850300156 | 368631120
3| 317835221 | 859721783 | 372679779 | —16565329 | 5055569 | 2191247 | 319791486 | 855490707 | 370880771
4| 301221855 | 864644406 | 374813392 | —16660515 | 4789432 | 2075878 | 303183857 | 860415887 | 373015371
5| 284515970 | 869300180 | 376831343 | —16750367 | 4521892 | 1959933 | 286483703 | 865074224 | 375034311
6| 267722897 | 873687767 | 378733084 | —16834892 | 4253082 | 1843469 | 269696355 | 869464383 | 376937047
7| 250847955 | 877805964 | 380518127 | —16914113 | 3983134 | 1726544 | 252827132 | 873585159 | 378723087
8| 233896426 | 881653698 | 382186037 | —16988072 | 3712176 | 1609210 | 235881316 | 877435479 | 380391996
9| 216873543 | 885230018 | 383736428 | —17056834 | 3440325 | 1491514 | 218864140 | 881014394 | 381943391
10| 199784462 | 888534083 | 385168955 | —17120483 | 3167678 | 1373488 | 201780760 | 884321061 | 383376925
11| 182634248 | 891565131 | 386483300 | —17179117 | 2894299 | 1255150 | 184636240 | 887354718 | 384692281
12| 165427868 | 894322445 | 387679150 | —17232829 | 2620210 | 1136495 | 167435548 | 890114648 | 385889144
13| 148170209 | 896805310 | 388756178 | —17281684 | 2345395 | 1017503 | 150183571 | 892600136 | 386967190
14| 130866111 | 899012979 | 389714033 | —17325703 | 2069811 | 898142 | 132885150 | 894810436 | 387926065
15| 113520427 | 900944658 | 390552329 | —17364848 | 1793410 | 778382 | 115545135 | 896744753 | 388765384
16| 96138068 | 902599516 | 391270659 | —17399034 | 1516164 | 658209 | 98168441 | 898402256 | 389484742
17| 78724050 | 903976706 | 391868610 | —17428145 | 1238079 | 537627 | 80760081 | 899782098 | 390083723
18| 61283511 | 905075409 | 392345784 | —17452056 | 959200 | 416660 | 63325193 | 900883460 | 390561931
19| 43821712 (905894866 | 392701816 | —17470647 | 679603 | 295350 | 45869040 | 901705584 | 390918999
20| 26344025 | 906434409 | 392936386 | —17483817 | 399389 | 173747 | 28396991 | 902247800 | 391154609
21 8855914 | 906693477 | 393049232 | —17491480 | 118675 51911 | 10914514 | 902509550 | 391268498
22| —8637078 | 906671633 | 393040150 | —17493570 | —162415| —70098 | —6572851 | 902490393 | 391260462
23| —26129350 | 906368566 | 392908999 | —17490032 | —443751 | —192217 | —24059502 | 902190019 | 391130360
24| —43615253 | 905784094 | 392655701 | —17480827 | —725199 | —314381 | —41539791 | 901608249 | 390878115
25| —61089105 | 904918175 | 392280244 | —17465924 | —1006624 | —436525 | —59008034 | 900745037 | 390503714
26| —78545197 | 903770900 | 391782679 | —17445305 | —1287887 | —558585 | —76458522 | 899600477 | 390007207
27| —95977805 | 902342501 | 391163124 | —17418958 | —1568848 | —680495 | —93885535 | 898174799 | 389388714
28 | —113381205 | 900633352 | 390421761 | —17386887 | —1849364 | —802189 | —111283344 | 896468377 | 388648415
29 | —130749676 | 898643968 | 389558839 | —17349105 | —2129293 | —923602 | —128646231 | 894481728 | 387786561
30 | —148077518 | 896375009 | 388574672 | —17305635 | —2408491 | —1044669 | —145968495 | 892215510 | 386803465
31 | —165359062 | 893827276 | 387469638 | —17256514 | —2686819 | —1165327 | —163244466 | 889670524 | 385699505
I 1| —182588678 | 891001709 | 386244176 | —17201790 | —2964136 | —1285515 | —180468516 | 886847711 | 384475119
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Wpétczynniki macierzy precesyjno—nutacyjnej TAU2000A — 2008
(x107'2) w momencie 0" TT daty

DATA 1-Qu Q12 Q13 Q21 | 1-0Q2 Q23 Q31 Q32 1-Qs3
Grudzien 31 315037 | -19987 | 793772345 | -8341 637 | 35688123 | -793772345 | -35688118 315674
Styczen 1 315177 | -19914 | 793948825 | -8347 634 | 35596162 | -793948825 | -35596158 315811

2 315357 | -19790 | 794175433 | -8356 628 | 35439545 | -794175433 | -35439540 315985
3 315592 | -19638 | 794471356 | -8366 621 | 35248550 | -794471356 | -35248545 316214
4 315890 | -19486 | 794845235 | -8379 615 | 35057109 | -794845235 | -35057104 316504
5 316247 | -19361 | 795294685 | -8395 609 | 34899571 | -795294685 | -34899566 316856
6 316654 | -19287 | 795806036 | -8413 606 | 34807089 | -795806036 | -34807085 317259
7 317091 | -19284 | 796354859 | -8431 606 | 34803275 | -796354859 | -34803271 317696
8 317531 | -19361 | 796908111 | -8451 609 | 34899396 | -796908111 | -34899392 318140
9 317946 | -19513 | 797428583 | -8469 616 | 35090197 | -797428583 | -35090192 318562
10 318308 | -19721 | 797881584 | -8485 625 | 35351926 | -797881584 | -35351921 318932
11 318596 | -19955 | 798242852 | -8498 635 | 35644132 | -798242852 | -35644128 319231
12 318806 | -20172 | 798505717 | -8507 645 | 35915973 | -798505717 | -35915968 319451
13 318949 | -20332 | 798685252 | -8514 652 | 36116345 | -798685252 | -36116340 319601
14 319055 | -20403 | 798817682 | -8518 655 | 36205793 | -798817682 | -36205788 319710
15 319164 | -20373 | 798954432 | -8523 654 | 36167418 | -798954432 | -36167413 319818
16 319322 | -20250 | 799151390 | -8531 649 | 36013961 | -799151390 | -36013956 319970
17 319564 | -20069 | 799455066 | -8542 640 | 35788475 | -799455066 | -35788470 320205
18 319911 | -19884 | 799888616 | -8558 632 | 35556798 | -799888616 | -35556793 320543
19 320354 | -19751 | 800441997 | -8578 626 | 35391739 | -800441998 | -35391735 320980
20 320858 | -19720 | 801071094 | -8600 625 | 35352065 | -801071094 | -35352060 321482
21 321368 | -19809 | 801708654 | -8622 629 | 35463256 | -801708655 | -35463252 321997
22 321830 | -20007 | 802284692 | -8642 638 | 35708788 | -802284692 | -35708784 322468
23 322202 | -20270 | 802748139 | -8658 649 | 36036876 | -802748139 | -36036871 322852
24 322469 | -20546 | 803080146 | -8670 662 | 36379495 | -803080147 | -36379491 323131
25 322641 | -20782 | 803294365 | -8678 672 | 36674081 | -803294365 | -36674077 323313
26 322747 | -20947 | 803426950 | -8683 680 | 36878647 | -803426950 | -36878642 323428
27 322825 | -21026 | 803523077 | -8686 684 | 36976745 | -803523077 | -36976740 323508
28 322907 | -21024 | 803625763 | -8690 684 | 36974417 | -803625763 | -36974412 323591
29 323023 | -20958 | 803769260 | -8696 681 | 36893513 | -803769261 | -36893508 323703
30 323189 | -20855 | 803976468 | -8703 676 | 36764934 | -803976468 | -36764929 323865
31 323416 | -20741 | 804258670 | -8714 671 | 36623361 | -804258671 | -36623356 324087
Luty 1 323704 | -20644 | 804616106 | -8727 666 | 36503483 | -804616106 | -36503478 324370
2 324044 | -20590 | 805038547 | -8743 664 | 36437000 | -805038547 | -36436995 324707
3 324420 | -20601 | 805505820 | -8760 664 | 36449553 | -805505820 | -36449548 325084
4 324809 | -20687 | 805988817 | -8777 668 | 36556977 | -805988817 | -36556972 325477
5 325182 | -20852 | 806451992 | -8794 676 | 36760965 | -806451992 | -36760960 325858
6 325510 | -21081 | 806858312 | -8809 686 | 37045225 | -806858312 | -37045220 326196
7 325767 | -21347 | 807176950 | -8821 698 | 37374212 | -807176951 | -37374207 326466
8 325941 | -21607 | 807392475 | -8829 711 | 37696806 | -807392475 | -37696801 326652
9 326038 | -21816 | 807512492 | -8834 720 | 37956208 | -807512492 | -37956203 326759
10 326085 | -21936 | 807569865 | -8836 726 | 38104564 | -807569865 | -38104559 326811
11 326123 | -21947 | 807616944 | -8838 726 | 38117765 | -807616944 | -38117759 326849
12 326200 | -21855 | 807712528 | -8842 722 | 38004670 | -807712529 | -38004665 326922
13 326356 | -21696 | 807905626 | -8849 715 | 37806755 | -807905626 | -37806750 327070
14 326611 | -21519 | 808221448 | -8860 706 | 37587955 | -808221449 | -37587949 327317
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Wpétczynniki macierzy precesyjno—nutacyjnej TAU2000A — 2008

(x10712) w momencie 0" TT daty

DATA 1-Qu Q12 Q13 Q21 | 1—-Q2 Q23 Q31 Q32 1-Qs33
Luty 15 326961 | -21382 | 808654012 | -8877 700 | 37417962 | -808654013 | -37417957 327661
16 327376 | -21330 | 809167301 | -8896 698 | 37353960 | -809167301 | -37353955 328074
17 327811 | -21388 | 809704531 | -8916 700 | 37425796 | -809704532 | -37425791 328511
18 328215 | -21552 | 810203039 | -8935 708 | 37628632 | -810203040 | -37628627 328922
19 328545 | -21793 | 810610651 | -8950 719 | 37925317 | -810610652 | -37925312 329264
20 328778 | -22063 | 810898558 | -8961 732 | 38257854 | -810898559 | -38257849 329510
21 328915 | -22311 | 811066655 | -8967 744 | 38564045 | -811066655 | -38564040 329658
22 328974 | -22497 | 811140184 | -8969 752 | 38793447 | -811140184 | -38793441 329727
23 328990 | -22598 | 811160037 | -8970 757 | 38917521 | -811160038 | -38917515 329748
24 328999 | -22610 | 811171138 | -8971 758 | 38932033 | -811171139 | -38932027 329757
25 329033 | -22546 | 811212891 | -8973 755 | 38853124 | -811212891 | -38853119 329788
26 329115 | -22429 | 811313596 | -8977 749 | 38710301 | -811313596 | -38710295 329864
27 329257 | -22290 | 811488599 | -8984 743 | 38539301 | -811488600 | -38539295 330000
28 329462 | -22158 | 811740830 | -8994 736 | 38376459 | -811740830 | -38376454 330198
29 329723 | -22058 | 812062312 | -9007 732 | 38254773 | -812062312 | -38254768 330454
Marzec 1 330026 | -22015 | 812435741 | -9021 730 | 38201103 | -812435741 | -38201098 330756
2 330351 | -22041 812835882 | -9037 731 38233657 | -812835882 | -38233651 331082
3 330673 | -22143 | 813231247 | -9052 736 | 38359082 | -813231248 | -38359077 331408
4 330962 | -22314 | 813586964 | -9066 744 | 38569088 | -813586964 | -38569082 331706
5 331192 | -22532 | 813869915 | -9076 754 | 38837536 | -813869916 | -38837531 331946
6 331344 | -22763 | 814056630 | -9083 765 | 39120195 | -814056630 | -39120190 332109
7 331414 | -22958 | 814142732 | -9087 775 | 39360002 | -814142732 | -39359997 332189
8 331420 | -23071 | 814150290 | -9087 780 | 39499679 | -814150290 | -39499673 332201
9 331402 | -23071 | 814127756 | -9087 780 | 39499811 | -814127756 | -39499805 332182
10 331411 | -22953 | 814138921 | -9087 774 | 39355473 | -814138922 | -39355467 332186
11 331496 | -22748 | 814243115 | -9091 764 | 39102290 | -814243115 | -39102284 332260
12 331685 | -22508 | 814474957 | -9099 753 | 38807082 | -814474957 | -38807077 332438
13 331977 | -22297 | 814833088 | -9112 743 | 38546680 | -814833088 | -38546675 332719
14 332343 | -22165 | 815282132 | -9129 737 | 38384570 | -815282132 | -38384565 333079
15 332737 | -22141 | 815765221 | -9148 736 | 38354493 | -815765221 | -38354487 333472
16 333108 | -22222 | 816220772 | -9166 739 | 38454996 | -816220772 | -38454991 333848
17 333416 | -22384 | 816597712 | -9181 747 | 38653973 | -816597712 | -38653968 334163
18 333635 | -22584 | 816865743 | -9191 757 | 38899689 | -816865744 | -38899683 334391
19 333760 | -22776 | 817019433 | -9197 766 | 39134441 | -817019433 | -39134435 334526
20 333807 | -22918 | 817076423 | -9199 773 | 39307492 | -817076423 | -39307486 334580
21 333803 | -22981 | 817071060 | -9199 776 | 39384705 | -817071061 | -39384699 334578
22 333782 | -22956 | 817045486 | -9198 774 | 39353280 | -817045486 | -39353275 334556
23 333778 | -22848 | 817040600 | -9198 769 | 39221318 | -817040601 | -39221312 334547
24 333817 | -22678 | 817088988 | -9200 761 | 39013315 | -817088988 | -39013310 334578
25 333917 | -22473 | 817210868 | -9205 751 38763591 | -817210868 | -38763586 334668
26 334082 | -22265 | 817413044 | -9213 741 | 38509596 | -817413044 | -38509591 334824
27 334309 | -22082 | 817690010 | -9224 733 | 38286417 | -817690010 | -38286412 335041
28 334583 | -21948 | 818026123 | -9237 727 | 38122883 | -818026123 | -38122878 335310
29 334888 | -21879 | 818398017 | -9252 723 | 38038951 | -818398017 | -38038946 335611
30 335198 | -21883 | 818776939 | -9266 724 | 38043732 | -818776940 | -38043727 335922
31 335488 | -21956 | 819131241 | -9280 727 | 38133584 | -819131241 | -38133579 336215
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Wpétczynniki macierzy precesyjno—nutacyjnej TAU2000A — 2008
(x107'2) w momencie 0" TT daty

DATA 1-Qu Q12 Q13 Q21 | 1-Q2 Q23 Q31 Q32 1—-Qs3
Kwiecien 1 335733 | -22085 | 819429722 | -9291 733 | 38290138 | -819429723 | -38290133 336466
2 335910 | -22240 | 819646752 | -9299 740 | 38479015 | -819646752 | -38479010 336651
3 336011 | -22382 | 819769557 | -9303 747 | 38651183 | -819769557 | -38651178 336758
4 336041 | -22462 | 819806541 | -9305 751 | 38749649 | -819806541 | -38749643 336792
5 336030 | -22440 | 819792976 | -9305 750 | 38723350 | -819792977 | -38723344 336780
6 336027 | -22295 | 819788328 | -9305 743 | 38546355 | -819788328 | -38546350 336769
7 336086 | -22039 | 819861003 | -9308 731 | 38234246 | -819861003 | -38234240 336817
8 336252 | -21721 | 820063721 | -9315 716 | 37846160 | -820063721 | -37846155 336968
9 336538 | -21411 | 820411463 | -9327 702 | 37466888 | -820411463 | -37466883 337239
10 336918 | -21174 | 820874993 | -9343 691 | 37176439 | -820874994 | -37176435 337609
11 337343 | -21049 | 821393251 | -9361 685 | 37023206 | -821393251 | -37023201 338029
12 337757 | -21041 | 821896130 | -9380 685 | 37012964 | -821896130 | -37012959 338442
13 338110 | -21123 | 822325518 | -9397 689 | 37114574 | -822325518 | -37114569 338798
14 338374 | -21254 | 822647412 | -9410 695 | 37275046 | -822647412 | -37275041 339069
15 338545 | -21386 | 822854587 | -9418 701 | 37435903 | -822854587 | -37435898 339246
16 338634 | -21477 | 822962775 | -9422 705 | 37546102 | -822962775 | -37546097 339339
17 338668 | -21497 | 823003637 | -9424 706 | 37570119 | -823003637 | -37570114 339373
18 338678 | -21433 | 823016808 | -9424 703 | 37491600 | -823016809 | -37491595 339381
19 338699 | -21286 | 823042346 | -9424 696 | 37313394 | -823042347 | -37313389 339396
20 338759 | -21073 | 823114376 | -9427 687 | 37054713 | -823114377 | -37054708 339445
21 338876 | -20819 | 823256580 | -9432 675 | 36746286 | -823256580 | -36746281 339551
22 339060 | -20554 | 823479845 | -9441 663 | 36424513 | -823479845 | -36424508 339723
23 339309 | -20308 | 823782068 | -9452 653 | 36125634 | -823782068 | -36125630 339961
24 339611 | -20106 | 824149702 | -9465 644 | 35880755 | -824149702 | -35880751 340255
25 339950 | -19966 | 824560416 | -9480 638 | 35712209 | -824560416 | -35712205 340588
26 340301 | -19899 | 824986196 | -9496 635 | 35631215 | -824986196 | -35631211 340936
27 340640 | -19904 | 825396582 | -9511 635 | 35636483 | -825396582 | -35636479 341275
28 340942 | -19967 | 825762035 | -9524 638 | 35713449 | -825762035 | -35713445 341579
29 341186 | -20067 | 826057796 | -9534 642 | 35834073 | -826057796 | -35834069 341828
30 341360 | -20169 | 826268757 | -9541 646 | 35957752 | -826268757 | -35957748 342007
Mayj 1 341465 | -20233 | 826395451 | -9546 649 | 36034824 | -826395451 | -36034819 342114
2 341518 | -20217 | 826459918 | -9548 649 | 36014646 | -826459918 | -36014641 342167
3 341558 | -20088 | 826508180 | -9550 643 | 35859367 | -826508180 | -35859363 342201
4 341637 | -19841 | 826604413 | -9554 632 | 35561238 | -826604414 | -35561233 342270
5 341810 | -19505 | 826813246 | -9562 618 | 35155591 | -826813247 | -35155587 342428
6 342108 | -19144 | 827173901 | -9574 603 | 34718045 | -827173901 | -34718041 342711
7 342527 | -18833 | 827679585 | -9590 590 | 34340540 | -827679585 | -34340537 343116
8 343021 | -18631 | 828276716 | -9610 581 | 34095978 | -828276716 | -34095975 343602
9 343526 | -18562 | 828886175 | -9630 578 | 34011622 | -828886175 | -34011618 344105
10 343980 | -18606 | 829433384 | -9649 580 | 34065225 | -829433384 | -34065222 344560
11 344343 | -18718 | 829870502 | -9665 585 | 34201254 | -829870502 | -34201250 344927
12 344602 | -18844 | 830183338 | -9676 590 | 34353927 | -830183339 | -34353924 345192
13 344771 | -18936 | 830386238 | -9684 594 | 34465682 | -830386239 | -34465678 345365
14 344875 | -18962 | 830511853 | -9688 595 | 34497096 | -830511853 | -34497092 345470
15 344949 | -18907 | 830600895 | -9691 593 | 34429632 | -830600895 | -34429628 345542
16 345026 | -18769 | 830694061 | -9694 587 | 34264089 | -830694061 | -34264085 345613
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Wpétczynniki macierzy precesyjno—nutacyjnej TAU2000A — 2008
(x107'2) w momencie 0" TT daty

DATA 1-Qu Q12 Q13 Q21 | 1— Qa2 Q23 Q31 Q32 1—-Qss3
Maj 17 345136 | -18564 | 830826355 -9698 579 | 34017043 | -830826355 | -34017039 345715
18 345300 | -18315 | 831023311 -9705 568 | 33716420 | -831023311 | -33716416 345868
19 345529 | -18049 | 831298756 -9714 558 | 33396631 | -831298756 | -33396628 346087
20 345824 | -17797 | 831654007 -9726 548 | 33093578 | -831654007 | -33093574 346372
21 346177 | -17585 | 832078445 -9740 539 | 32839801 | -832078446 | -32839798 346717
22 346571 | -17436 | 832551436 -9755 533 | 32660186 | -832551436 | -32660182 347104
23 346982 | -17360 | 833045365 -9772 530 | 32568688 | -833045365 | -32568684 347513
24 347386 | -17358 | 833529394 -9787 530 | 32566386 | -833529395 | -32566382 347916
25 347756 | -17420 | 833973545 -9802 533 | 32640826 | -833973545 | -32640823 348289
26 348072 | -17525 | 834352887 -9814 537 | 32766615 | -834352887 | -32766612 348609
27 348322 | -17642 | 834651753 -9824 541 | 32907317 | -834651754 | -32907314 348863
28 348502 | -17736 | 834867968 -9831 545 | 33018950 | -834867968 | -33018946 349047
29 348627 | -17767 | 835016766 -9836 546 | 33055808 | -835016766 | -33055804 349173
30 348724 | -17703 | 835133136 -9840 544 | 32979550 | -835133136 | -32979547 349268
31 348838 | -17528 | 835269996 -9845 537 | 32771487 | -835269996 | -32771484 349375
Czerwiec 1 349021 | -17255 | 835488942 -9853 526 | 32445297 | -835488942 | -32445294 349547
2 349316 | -16927 | 835841998 -9864 514 | 32053490 | -835841998 | -32053487 349830
3 349740 | -16614 | 836348792 -9880 502 | 31678893 | -836348792 | -31678890 350241
4 350269 | -16389 | 836981349 -9899 493 | 31408042 | -836981349 | -31408039 350762
5 350845 | -16296 | 837669336 -9920 490 | 31296912 | -837669336 | -31296909 351335
6 351396 | -16340 | 838326396 -9940 491 | 31348855 | -838326397 | -31348853 351887
7 351862 | -16482 | 838882636 -9958 497 | 31517883 | -838882636 | -31517880 352359
8 352217 | -16661 | 839305038 -9972 503 | 31732275 | -839305038 | -31732272 352720
9 352463 | -16820 | 839598906 -9982 510 | 31921942 | -839598906 | -31921939 352973
10 352629 | -16916 | 839796359 -9988 513 | 32036433 | -839796359 | -32036430 353142
11 352751 | -16928 | 839941663 -9993 514 | 32050838 | -839941663 | -32050835 353265
12 352867 | -16855 | 840079530 -9997 511 | 31963486 | -840079530 | -31963483 353378
13 353008 | -16709 | 840247941 | -10002 505 | 31790249 | -840247941 | -31790246 353514
14 353199 | -16515 | 840474600 | -10009 498 | 31558518 | -840474600 | -31558516 353697
15 353452 | -16299 | 840775496 | -10019 490 | 31301957 | -840775496 | -31301955 353942
16 353771 | -16092 | 841154572 | -10031 482 | 31055985 | -841154572 | -31055982 354253
17 354149 | -15922 | 841604158 | -10045 476 | 30853673 | -841604158 | -30853670 354625
18 354571 | -15811 | 842106196 | -10060 472 | 30721865 | -842106196 | -30721863 355043
19 355016 | -15774 | 842634442 | -10076 471 | 30677591 | -842634442 | -30677589 355487
20 355458 | -15814 | 843157826 | -10092 472 | 30725209 | -843157826 | -30725207 355930
21 3556868 | -15924 | 843644828 | -10107 476 | 30854925 | -843644828 | -30854922 356344
22 356226 | -16083 | 844068403 | -10120 482 | 31043088 | -844068403 | -31043085 356708
23 356515 | -16261 | 844410863 | -10130 488 | 31254480 | -844410863 | -31254477 357003
24 356732 | -16424 | 844668094 | -10138 494 | 31446644 | -844668094 | -31446642 357227
25 356888 | -16533 | 844852483 | -10144 499 | 31576125 | -844852483 | -31576122 357386
26 357007 | -16559 | 844993866 | -10148 499 | 31606326 | -844993867 | -31606323 357507
27 357129 | -16483 | 845137498 | -10153 497 | 31516608 | -845137498 | -31516605 357625
28 357298 | -16309 | 845337603 | -10160 490 | 31311353 | -845337603 | -31311351 357788
29 357558 | -16067 | 845645430 | -10170 481 | 31026003 | -845645430 | -31026000 358039
30 357936 | -15812 | 846092684 | -10184 472 | 30725268 | -846092684 | -30725266 358409
Lipiec 1 358430 | -15612 | 846675353 | -10202 465 | 30489041 | -846675353 | -30489039 358894
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Wpétczynniki macierzy precesyjno—nutacyjnej TAU2000A — 2008
(x107'2) w momencie 0" TT daty

DATA 1-Qu Q12 Q13 Q21 | 1— Q2 Q23 Q31 Q32 1—Qs3
Lipiec 2 358999 | -15526 | 847347142 | -10222 462 | 30386623 | -847347142 | -30386621 359460
3 359578 | -15580 | 848030601 | -10242 464 | 30449240 | -848030601 | -30449238 360042
4 360099 | -15756 | 848644158 | -10260 470 | 30656504 | -848644158 | -30656501 360568
5 360512 | -16002 | 849131370 | -10275 479 | 30945983 | -849131370 | -30945980 360991
6 360805 | -16251 | 849476648 | -10286 488 | 31239687 | -849476649 | -31239684 361293
7 360997 | -16448 | 849702074 | -10294 495 | 31471350 | -849702074 | -31471347 361492
8 361124 | -16558 | 849852149 | -10299 499 | 31602013 | -849852149 | -31602010 361624
9 361231 | -16575 | 849977074 | -10303 500 | 31622053 | -849977074 | -31622050 361731
10 361353 | -16510 | 850120981 | -10307 498 | 31544940 | -850120982 | -31544937 361850
11 361519 | -16386 | 850316187 | -10313 493 | 31398618 | -850316187 | -31398615 362012
12 361745 | -16232 | 850581688 | -10322 487 | 31217977 | -850581688 | -31217975 362232
13 362036 | -16080 | 850923732 | -10332 482 | 31039379 | -850923732 | -31039377 362517
14 362387 | -15958 | 851337018 | -10345 477 | 30896725 | -851337018 | -30896723 362865
15 362787 | -15892 | 851806081 | -10360 475 | 30818276 | -851806081 | -30818274 363262
16 363214 | -15896 | 852307005 | -10375 475 | 30823678 | -852307005 | -30823676 363689
17 363642 | -15979 | 852809864 | -10390 478 | 30921086 | -852809864 | -30921084 364120
18 364045 | -16136 | 853282332 | -10405 484 | 31104798 | -853282332 | -31104796 364529
19 364397 | -16349 | 853694585 | -10418 492 | 31354310 | -853694585 | -31354308 364889
20 364679 | -16589 | 854024990 | -10428 500 | 31635713 | -854024991 | -31635710 365180
21 364885 | -16820 | 854265505 | -10436 509 | 31905965 | -854265505 | -31905963 365394
22 365021 | -17003 | 854425437 | -10441 516 | 32119967 | -854425437 | -32119964 365537
23 365113 | -17105 | 854532257 | -10444 520 | 32239495 | -854532257 | -32239492 365632
24 365195 | -17108 | 854628607 | -10448 520 | 32242400 | -854628607 | -32242397 365715
25 365312 | -17012 | 854765300 | -10452 516 | 32130099 | -854765300 | -32130096 365828
26 365505 | -16841 | 854990768 | -10460 510 | 31931335 | -854990768 | -31931332 366014
27 365802 | -16643 | 855338324 | -10471 502 | 31699992 | -855338324 | -31699989 366304
28 366209 | -16476 | 855814046 | -10486 496 | 31505182 | -855814046 | -31505180 366705
29 366702 | -16398 | 856389764 | -10505 493 | 31413673 | -856389764 | -31413671 367195
30 367230 | -16445 | 857006211 | -10524 495 | 31468521 | -857006211 | -31468519 367725
31 367729 | -16620 | 857588691 | -10541 502 | 31672213 | -857588691 | -31672210 368231
Sierpien 1 368143 | -16888 | 858071027 | -10556 511 | 31983680 | -858071027 | -31983677 368654
2 368440 | -17188 | 858417147 | -10567 523 | 32332701 | -858417147 | -32332698 368963
3 368623 | -17456 | 858629829 | -10574 533 | 32645010 | -858629829 | -32645007 369156
4 368721 | -17645 | 858743930 | -10578 540 | 32865375 | -858743930 | -32865372 369261
5 368778 | -17734 | 858810289 | -10580 543 | 32969120 | -858810289 | -32969117 369321
6 368837 | -17727 | 858879474 | -10583 543 | 32961026 | -858879474 | -32961023 369380
7 368933 | -17646 | 858991135 | -10586 540 | 32866755 | -858991136 | -32866752 369473
8 369086 | -17522 | 859169826 | -10592 535 | 32722714 | -859169826 | -32722711 369622
9 369306 | -17389 | 859425207 | -10601 530 | 32567878 | -859425207 | -32567875 369836
10 369589 | -17277 | 859754172 | -10612 526 | 32438428 | -859754172 | -32438425 370115
11 369923 | -17213 | 860143264 | -10625 524 | 32364492 | -860143264 | -32364489 370447
12 370291 | -17216 | 860570822 | -10639 524 | 32367876 | -860570822 | -32367873 370815
13 370668 | -17296 | 861009060 | -10653 527 | 32459988 | -861009060 | -32459985 371195
14 371028 | -17450 | 861426667 | -10666 533 | 32639717 | -861426667 | -32639714 371561
15 371343 | -17668 | 861792561 | -10678 541 | 32891675 | -861792561 | -32891672 371884
16 371592 | -17921 | 862081112 | -10688 551 | 33185885 | -862081112 | -33185882 372143
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Wpétczynniki macierzy precesyjno—nutacyjnej TAU2000A — 2008
(x107'2) w momencie 0" TT daty

DATA 1-Qnu Q12 Q13 Q21 | 1— Qa2 Q23 Q31 Q32 1-Qs3
Sierpien 17 371762 | -18175 | 862278326 | -10695 560 | 33480286 | -862278326 | -33480282 372322
18 371856 | -18387 | 862387503 | -10698 569 | 33727041 | -862387503 | -33727037 372425
19 371895 | -18521 | 862432106 | -10700 574 | 33882422 | -862432106 | -33882418 372469
20 371913 | -18552 | 862453703 | -10701 575 | 33918242 | -862453704 | -33918238 372488
21 371957 | -18477 | 862504203 | -10703 572 | 33831367 | -862504203 | -33831364 372529
22 372069 | -18319 | 862633720 | -10707 566 | 33647720 | -862633720 | -33647716 372635
23 372279 | -18121 | 862877206 | -10715 558 | 33418628 | -862877206 | -33418625 372837
24 372595 | -17941 | 863243723 | -10727 551 | 33209693 | -863243723 | -33209689 373146
25 372999 | -17833 | 863711750 | -10743 547 | 33084553 | -863711750 | -33084550 373546
26 373449 | -17836 | 864232560 | -10760 547 | 33087621 | -864232561 | -33087618 373996
27 373889 | -17960 | 864741760 | -10776 552 | 33230743 | -864741760 | -33230740 374441
28 374265 | -18183 | 865176531 | -10791 561 | 33488562 | -865176531 | -33488559 374826
29 374540 | -18457 | 865493445 | -10801 571 | 33805371 | -865493445 | -33805367 375111
30 374701 | -18723 | 865680261 | -10807 582 | 34111965 | -865680261 | -34111962 375283
31 374768 | -18926 | 865757067 | -10810 590 | 34346268 | -865757067 | -34346264 375358
Wrzesien 1 374776 | -19032 | 865766974 | -10810 594 | 34469549 | -865766974 | -34469545 375370
2 374771 | -19035 | 865761379 | -10810 594 | 34472814 | -865761379 | -34472811 375366
3 374793 | -18949 | 865786249 | -10811 591 | 34373320 | -865786249 | -34373317 375384
4 374869 | -18804 | 865873611 | -10814 585 | 34205285 | -865873611 | -34205281 375454
5 375012 | -18634 | 866038919 | -10820 578 | 34009655 | -866038919 | -34009652 375590
6 375223 | -18475 | 866282500 | -10828 572 | 33826067 | -866282500 | -33826064 375795
7 375492 | -18355 | 866592748 | -10839 567 | 33687842 | -866592748 | -33687839 376059
8 375801 | -18295 | 866949437 | -10851 565 | 33619356 | -866949437 | -33619353 376366
9 376128 | -18308 | 867326524 | -10864 566 | 33634622 | -867326524 | -33634619 376693
10 376447 | -18396 | 867694577 | -10876 569 | 33736153 | -867694577 | -33736150 377016
11 376732 | -18550 | 868023458 | -10887 575 | 33913744 | -868023459 | -33913740 377308
12 376960 | -18750 | 868286032 | -10896 583 | 34143522 | -868286032 | -34143519 377543
13 377114 | -18963 | 868463323 | -10902 591 | 34388388 | -868463323 | -34388384 377706
14 377190 | -19148 | 868550716 | -10906 599 | 34601500 | -868550716 | -34601497 377789
15 377201 | -19263 | 868563418 | -10906 603 | 34734246 | -868563419 | -34734243 377805
16 377179 | -19275 | 868538107 | -10906 604 | 34748476 | -868538107 | -34748473 377783
17 377170 | -19172 | 868527670 | -10905 600 | 34629896 | -868527670 | -34629892 377770
18 377223 | -18969 | 868588364 | -10907 592 | 34396924 | -868588364 | -34396920 377815
19 377375 | -18712 | 868762873 | -10913 581 | 34099565 | -868762873 | -34099561 377956
20 377638 | -18458 | 869065924 | -10922 571 | 33806875 | -869065924 | -33806872 378209
21 377997 | -18268 | 869478615 | -10936 564 | 33587191 | -869478615 | -33587187 378561
22 378410 | -18182 | 869953603 | -10951 561 | 33488630 | -869953603 | -33488627 378970
23 378823 | -18215 | 870428658 | -10967 562 | 33526572 | -870428659 | -33526569 379385
24 379184 | -18349 | 870843458 | -10982 567 | 33681240 | -870843458 | -33681237 379751
25 379455 | -18544 | 871154521 | -10992 575 | 33904862 | -871154521 | -33904859 380030
26 379621 | -18745 | 871344607 | -10999 583 | 34135418 | -871344607 | -34135415 380203
27 379691 | -18899 | 871424726 | -11002 589 | 34312815 | -871424726 | -34312812 380279
28 379694 | -18969 | 871428873 | -11002 591 | 34393063 | -871428873 | -34393060 380286
29 379672 | -18938 | 871403606 | -11001 590 | 34356820 | -871403606 | -34356817 380262
30 379666 | -18811 | 871395976 | -11000 585 | 34210621 | -871395976 | -34210618 380251
Pazdz. 1 379707 | -18611 | 871443467 | -11002 577 | 33981650 | -871443467 | -33981646 380284
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Wpétczynniki macierzy precesyjno—nutacyjnej TAU2000A — 2008
(x107'2) w momencie 0" TT daty

DATA 1-Qu Q12 Q13 Q21 | 1 - Q2 Q23 Q31 Q32 1—@Q@s3
Pazdz. 2 379816 | -18373 | 871568250 | -11006 568 | 33708892 | -871568250 | -33708889 380384
3 379997 | -18133 | 871776049 | -11014 559 | 33433957 | -871776049 | -33433954 380556
4 380243 | -17924 | 872058383 | -11023 551 | 33193868 | -872058383 | -33193865 380794
5 380538 | -17769 | 872396365 | -11035 545 | 33016630 | -872396365 | -33016627 381083
6 380859 | -17684 | 872764623 | -11047 542 | 32919171 | -872764623 | -32919168 381401
7 381182 | -17673 | 873134641 | -11059 541 | 32906694 | -873134641 | -32906691 381724
8 381482 | -17730 | 873477561 | -11071 544 | 32972505 | -873477562 | -32972502 382025
9 381734 | -17840 | 873766959 | -11080 548 | 33097892 | -873766959 | -33097889 382282
10 381923 | -17975 | 873982284 | -11087 553 | 33252280 | -873982284 | -33252277 382475
11 382037 | -18099 | 874113477 | -11092 558 | 33394642 | -874113477 | -33394639 382595
12 382084 | -18172 | 874166432 | -11093 560 | 33477815 | -874166432 | -33477812 382644
13 382084 | -18153 | 874167518 | -11094 560 | 33457327 | -874167518 | -33457324 382644
14 382081 | -18019 | 874163707 | -11094 555 | 33304705 | -874163707 | -33304701 382636
15 382126 | -17772 | 874214498 | -11096 545 | 33021578 | -874214498 | -33021575 382671
16 382266 | -17445 | 874374829 | -11101 533 | 32647102 | -874374829 | -32647099 382799
17 382528 | -17099 | 874674419 | -11110 520 | 32251281 | -874674419 | -32251278 383048
18 382904 | -16805 | 875103984 | -11123 509 | 31913594 | -875103984 | -31913592 383413
19 383352 | -16615 | 875616714 | -11138 502 | 31695967 | -875616714 | -31695965 383855
20 383815 | -16552 | 876144536 | -11155 500 | 31623250 | -876144536 | -31623248 384315
21 384232 | -16601 | 876620380 | -11170 502 | 31679147 | -876620380 | -31679145 384734
22 384561 | -16720 | 876996434 | -11183 506 | 31816161 | -876996434 | -31816159 385068
23 384787 | -16856 | 877253142 | -11191 511 | 31972445 | -877253142 | -31972442 385298
24 384915 | -16958 | 877399083 | -11197 515 | 32088527 | -877399083 | -32088524 385429
25 384972 | -16985 | 877464612 | -11199 516 | 32119777 | -877464612 | -32119775 385488
26 384997 | -16918 | 877492451 | -11199 513 | 32043221 | -877492451 | -32043218 385510
27 385028 | -16757 | 877527769 | -11200 507 | 31858975 | -877527769 | -31858973 385535
28 385099 | -16519 | 877609495 | -11203 499 | 31587237 | -877609495 | -31587235 385598
29 385235 | -16233 | 877764149 | -11208 489 | 31262066 | -877764149 | -31262063 385724
30 385445 | -15936 | 878002914 | -11215 478 | 30923636 | -878002914 | -30923634 385923
31 385725 | -15661 | 878321900 | -11225 469 | 30610744 | -878321900 | -30610742 386193
Listopad 1 386061 | -15436 | 878704849 | -11237 461 | 30354923 | -878704849 | -30354921 386522
2 386432 | -15279 | 879127149 | -11250 455 | 30176782 | -879127149 | -30176780 386888
3 386813 | -15198 | 879560089 | -11263 453 | 30084493 | -879560089 | -30084491 387266
4 387178 | -15189 | 879974637 | -11275 452 | 30073821 | -879974637 | -30073819 387630
5 387503 | -15238 | 880344604 | -11286 454 | 30128931 | -880344604 | -30128929 387957
6 387772 | -15321 | 880649508 | -11295 457 | 30223527 | -880649508 | -30223525 388229
7 387973 | -15408 | 880877606 | -11302 460 | 30322401 | -880877606 | -30322399 388432
8 388107 | -15462 | 881029499 | -11307 462 | 30384103 | -881029499 | -30384101 388568
9 388188 | -15446 | 881122019 | -11310 461 | 30366011 | -881122019 | -30366009 388649
10 388249 | -15329 | 881190827 | -11312 457 | 30233137 | -881190827 | -30233136 388706
11 388335 | -15097 | 881288558 | -11316 449 | 29970578 | -881288558 | -29970577 388784
12 388499 | -14767 | 881474844 | -11322 438 | 29596109 | -881474844 | -29596107 388937
13 388783 | -14387 | 881797270 | -11331 425 | 29165125 | -881797271 | -29165123 389209
14 389200 | -14030 | 882269448 | -11344 414 | 28759553 | -882269448 | -28759552 389613
15 389720 | -13767 | 882859041 | -11359 405 | 28460278 | -882859041 | -28460277 390125
16 390283 | -13640 | 883496168 | -11377 401 | 28315632 | -883496168 | -28315631 390684
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Wpétczynniki macierzy precesyjno—nutacyjnej TAU2000A — 2008
(x107'2) w momencie 0" TT daty

DATA 1-Qu Q12 Q13 Q21 | 1—Qa Q23 Q31 Q32 1-Qs3
Listopad 17 390816 | -13648 | 884099466 | -11393 401 | 28324070 | -884099466 | -28324069 391217
18 391263 | -13750 | 884604888 | -11408 404 | 28439788 | -884604888 | -28439787 391667
19 391597 | -13886 | 884982564 | -11420 409 | 28594460 | -884982564 | -28594458 392006
20 391823 | -13997 | 885237778 | -11428 412 | 28721050 | -885237778 | -28721049 392235
21 391968 | -14040 | 885401473 | -11433 414 | 28769991 | -885401473 | -28769990 392382
22 392071 | -13992 | 885517607 | -11436 412 | 28715801 | -885517607 | -28715800 392483
23 392172 | -13852 | 885631979 | -11439 408 | 28556614 | -885631979 | -28556613 392580
24 392307 | -13633 | 885784158 | -11443 401 | 28309800 | -885784158 | -28309799 392708
25 392500 | -13364 | 886002453 | -11449 392 | 28006006 | -886002453 | -28006005 392892
26 392765 | -13078 | 886301364 | -11458 383 | 27682768 | -886301364 | -27682767 393148
27 393102 | -12808 | 886681126 | -11468 375 | 27378238 | -886681126 | -27378237 393477
28 393499 | -12583 | 887129141 | -11481 368 | 27125584 | -887129141 | -27125583 393867
29 393937 | -12426 | 887622919 | -11494 363 | 26948627 | -887622919 | -26948627 394300
30 394391 | -12347 | 888134030 | -11507 361 | 26859095 | -888134030 | -26859094 394752
Grudzien 1 394834 | -12344 | 888632433 | -11520 361 | 26855643 | -888632433 | -26855642 395194
2 395241 | -12406 | 889090580 | -11533 362 | 26924489 | -889090580 | -26924489 395604
3 395594 | -12510 | 889486914 | -11543 366 | 27041199 | -889486914 | -27041198 395959
4 395880 | -12627 | 889808768 | -11552 369 | 27173206 | -889808768 | -27173206 396249
5 396099 | -12725 | 890054829 | -11558 372 | 27282975 | -890054829 | -27282974 396471
6 396261 | -12769 | 890237305 | -11563 374 | 27332096 | -890237305 | -27332095 396635
7 396391 | -12728 | 890383525 | -11568 372 | 27287010 | -890383525 | -27287009 396764
8 396527 | -12586 | 890535723 | -11572 368 | 27127016 | -890535723 | -27127016 396895
9 396715 | -12342 | 890746689 | -11578 361 | 26854053 | -890746689 | -26854053 397075
10 397002 | -12027 | 891068777 | -11587 351 | 26501181 | -891068777 | -26501181 397353
11 397418 | -11699 | 891535899 | -11600 341 | 26133395 | -891535899 | -26133395 397760
12 397961 | -11432 | 892144194 | -11615 334 | 25833648 | -892144194 | -25833648 398294
13 398585 | -11291 | 892843596 | -11632 330 | 25673879 | -892843596 | -25673879 398914
14 399217 | -11300 | 893550914 | -11650 330 | 25683906 | -893550914 | -25683906 399547
15 399780 | -11438 | 894181182 | -11666 334 | 25837835 | -894181182 | -25837835 400114
16 400226 | -11643 | 894679413 | -11679 340 | 26067339 | -894679413 | -26067339 400565
17 400544 | -11843 | 895034948 | -11689 346 | 26291872 | -895034948 | -26291872 400889
18 400759 | -11981 | 895275060 | -11696 350 | 26446620 | -895275060 | -26446619 401109
19 400913 | -12026 | 895447636 | -11700 351 | 26496315 | -895447636 | -26496315 401264
20 401054 | -11971 | 895604228 | -11704 349 | 26435432 | -895604228 | -26435432 401403
21 401219 | -11834 | 895788811 | -11709 345 | 26281138 | -895788811 | -26281138 401564
22 401437 | -11640 | 896032363 | -11715 340 | 26064548 | -896032363 | -26064548 401777
23 401723 | -11423 | 896351398 | -11723 333 | 25823047 | -896351398 | -25823047 402056
24 402079 | -11218 | 896748550 | -11734 328 | 25594356 | -896748550 | -25594357 402407
25 402497 | -11054 | 897214135 | -11746 323 | 25411942 | -897214135 | -25411942 402820
26 402958 | -10955 | 897728437 | -11759 320 | 25301318 | -897728437 | -25301318 403278
27 403440 | -10933 | 898264720 | -11772 319 | 25277205 | -898264720 | -25277205 403759
28 403914 | -10992 | 898792928 | -11785 321 | 25341725 | -898792928 | -25341725 404236
29 404356 | -11120 | 899283878 | -11797 325 | 25483973 | -899283878 | -25483973 404681
30 404742 | -11297 | 899713546 | -11808 330 | 25681195 | -899713546 | -25681196 405072
31 405060 | -11496 | 900066841 | -11817 335 | 25901524 | -900066841 | -25901525 405396
Styczen 1 405307 | -11682 | 900340448 | -11824 341 | 26107964 | -900340448 | -26107964 405647
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MIEJSCA POZORNE (IRS) GWIAZD w 2008
w momencie 0" UT1

0 Cassiopeiae a Cassiopeiae 0 Ceti ~ Cassiopeiae
UT1 228 F2 | 224 KO | 2704 KO | 2m15 BOp
Ozgéz? dapp O‘c%;? Sapp a:%;? dapp az%z? dapp
o"o9™ +59°11’ oha0™ +56°34/ 0h43™ —17°56 056™ +60°45"
Styczet 1.0 1078176 58677 3277141 73200 35.0331 377095 467421 587178
8.0 10.5376 58.340 32.4546 73.083 34.8629 37.420 46.4546 58.244
15.0 10.2213 57.575 32.1551 72.597 34.7039 37.713 46.1157 57.956
22.0 09.9624 56.843 31.9060 72.090 34.5420 37.662 45.8343 57.598
29.0 09.6817 55.556 31.6286 71.074 34.3956 37.777 45.5136 56.740
Luty 5.0 09.4534 54.321 31.3974 70.061 34.2507 37.545 45.2456 55.842
12.0 09.2187 52.647 31.1533 68.640 34.1248 37.375 44.9567 54.533
19.0 09.0472 51.194 30.9681 67.381 34.0063 36.755 44.7359 53.334
26.0 08.8845 49.225 30.7829 65.618 33.9083 36.392 44.5087 51.625
Marzec 4.0 08.7766 47.514 30.6497 64.062 33.8205 35.593 44.3421 50.077
11.0 08.6876 45.449 30.5281 62.152 33.7551 34.934 44.1836 48.161
18.0 08.6552 43.815 30.4630 60.618 33.7044 33.759 44.0920 46.577
25.0 08.6539 41.770 30.4202 58.656 33.6745 32.922 44.0208 44.549
Kwiecien 1.0 08.6963 40.179 30.4229 57.106 33.6598 31.602 44.0044 42.897
8.0 08.7726 38.362 30.4531 55.307 33.6663 30.488 44.0160 40.977
15.0 08.8854 37.140 30.5248 54.068 33.6910 28.845 44.0790 39.587
22.0 09.0403 35.634 30.6310 52.505 33.7325 27.603 44.1781 37.855
29.0 09.2156 34.702 30.7642 51.498 33.7907 25.895 44.3120 36.662
Maj 6.0 09.4300 33.656 30.9317 50.339 33.8647 24.457 44.4834 35.298
13.0 09.6521 33.280 31.1165 49.840 33.9567 22.540 44.6795 34.589
20.0 09.9176 32.725 31.3389 49.115 34.0583 21.069 449171 33.635
27.0 10.1742 32.758 31.5626 48.986 34.1748 19.216 45.1605 33.284
Czerwiec 3.0 10.4693 32.751 31.8216 48.771 34.2990 17.688 45.4441 32.831
10.0 10.7415 33.378 32.0702 49.212 34.4379 15.793 45.7208 33.050
17.0 11.0529 33.900 32.3539 49.496 34.5772 14.363 46.0376 33.101
24.0 11.3269 34.924 32.6124 50.318 34.7273 12.686 46.3296 33.715
Lipiec 1.0 11.6370 35.949 32.9045 51.090 34.8750 11.363 46.6612 34.268
8.0 11.8973 37.476 33.1604 52.412 35.0322 09.829 46.9556 35.407
15.0 12.1903 38.950 33.4463 53.630 35.1798 08.740 47.2855 36.434
22.0 12.4238 40.766 33.6849 55.248 35.3321 07.556 47.5644 37.903
29.0 12.6901 42.615 33.9543 56.847 35.4718 06.705 47.8808 39.343
Sierpiefi 5.0 12.8870 44.760 34.1671 58.809 35.6143 05.817 48.1352 41.197
12.0 13.1096 46.895 34.4038 60.713 35.7378 05.300 48.4192 42.986
19.0 13.2591 49.177 34.5778 62.837 35.8593 04.823 48.6333 45.048
26.0 13.4369 51.529 34.7790 64.978 35.9593 04.588 48.8814 47.117
Wrzesiefi 2.0 13.5352 53.930 34.9104 67.249 36.0553 04.479 49.0508 49.373
9.0 13.6515 56.361 35.0589 69.507 36.1251 04.604 49.2425 51.612
16.0 13.6895 58.738 35.1368 71.790 36.1869 04.861 49.3538 53.931
23.0 13.7501 61.225 35.2366 74.140 36.2215 05.201 49.4935 56.304
30.0 13.7307 63.509 35.2622 76.367 36.2469 05.790 49.5473 58.612
Pasds. 7.0 | 137207 | 65.854 | 352068 | 78627 | 362420 | 06425 | 49.6143 | 60.947
14.0 13.6360 67.950 35.2606 80.716 36.2278 07.238 49.5989 63.161
21.0 13.5670 70.197 35.2402 82.922 36.1845 07.924 49.6049 65.480
28.0 13.4277 72.007 35.1501 84.768 36.1302 08.935 49.5280 67.486
Listopad 4.0 13.2892 73.892 35.0609 86.675 36.0491 09.787 49.4545 69.548
11.0 13.0887 75.350 34.9093 88.227 35.9578 10.831 49.3061 71.293
18.0 12.8991 76.987 34.7686 89.936 35.8435 11.539 49.1730 73.180
25.0 12.6586 78.000 34.5727 91.083 35.7205 12.604 48.9714 74.538
Grudzien 2.0 12.4139 79.084 34.3725 92.303 35.5794 13.336 48.7662 75.961
9.0 12.1304 79.600 34.1281 93.009 35.4331 14.269 48.5051 76.889
16.0 11.8572 80.314 33.8942 93.901 35.2742 14.703 48.2578 77.985
23.0 11.5624 80.301 33.6295 94.103 35.1128 15.505 47.9683 78.402
30.0 11.2644 80.354 33.3611 94.382 34.9456 15.863 47.6748 78.885
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MIEJSCA POZORNE (IRS) GWIAZD w 2008
w momencie 0" UT1

6 Andromedae & Cassiopeiae ¢ Cassiopeiae « Arietis
UT1 207 MO | 2766 A5 | 3M35 B2 | 201 K2
a%; dapp az%z? dapp az%z? dapp az%;? dapp
1"09™ +35°39’ 1725™ +60°16’ 1754™ +63°42' 2ho7™ +23°30’
Styczet 1.0 4672978 62376 56.0656 587638 3435204 567421 1374183 127932
8.0 46.1201 62.180 55.7932 58.912 34.2328 56.969 13.2677 12.744
15.0 45.9202 61.765 55.4641 58.892 33.8736 57.274 13.0975 12.518
22.0 45.7442 61.364 55.1881 58.745 33.5713 57.386 12.9376 12.261
29.0 45.5525 60.586 54.8651 58.149 33.2055 57.093 12.7631 11.800
Luty 5.0 45.3838 59.853 54.5910 57.463 32.8920 56.648 12.6000 11.352
12.0 45.2090 58.834 54.2889 56.399 32.5375 55.848 12.4297 10.767
19.0 45.0665 58.003 54.0531 55.382 32.2570 55.017 12.2798 10.313
26.0 44.9249 56.759 53.8022 53.873 31.9481 53.709 12.1284 09.567
Marzec 4.0 44.8133 55.743 53.6111 52.471 31.7071 52.437 11.9974 09.000
11.0 44.7101 54.449 53.4212 50.706 31.4583 50.800 11.8716 08.245
18.0 44.6418 53.533 53.3001 49.211 31.2901 49.354 11.7727 07.801
25.0 44.5873 52.225 53.1915 47.264 31.1259 47.447 11.6833 07.017
Kwiecien 1.0 44.5627 51.325 53.1409 45.643 31.0314 45.802 11.6185 06.582
8.0 44.5559 50.195 53.1128 43.737 30.9553 43.852 11.5677 05.944
15.0 44.5789 49.604 53.1421 42.316 30.9507 42.324 11.5445 05.779
22.0 44.6225 48.668 53.2012 40.526 30.9724 40.403 11.5371 05.258
29.0 44.6881 48.264 53.3021 39.242 31.0486 38.946 11.5524 05.215
Maj 6.0 44.7753 47.676 53.4369 37.759 31.1588 37.260 11.5856 04.958
13.0 44.8810 47.714 53.6056 36.908 31.3172 36.173 11.6415 05.275
20.0 45.0083 47.456 53.8115 35.777 31.5127 34.777 11.7147 05.236
27.0 45.1446 47.763 54.0326 35.244 31.7349 33.966 11.8037 05.730
Czerwiec 3.0 45.3018 47.909 54.2918 34.572 31.9981 32.987 11.9104 05.990
10.0 45.4627 48.671 54.5552 34.580 32.2773 32.687 12.0304 06.842
17.0 45.6423 49.175 54.8560 34.380 32.5964 32.152 12.1657 07.337
24.0 45.8162 50.185 55.1422 34.767 32.9090 32.224 12.3065 08.336
Lipiec 1.0 46.0081 51.042 55.4671 35.053 33.2648 32.165 12.4622 09.075
8.0 46.1884 52.412 55.7657 35.959 33.6020 32.761 12.6199 10.334
15.0 46.3828 53.558 56.0985 36.714 33.9774 33.180 12.7885 11.248
22.0 46.5576 55.081 56.3897 37.960 34.3148 34.140 12.9515 12.567
29.0 46.7467 56.465 56.7182 39.132 34.6953 34.997 13.1250 13.615
Sierpieni 5.0 46.9105 58.189 56.9940 40.777 35.0253 36.388 13.2889 15.044
12.0 47.0832 59.732 57.2991 42.320 35.3896 37.655 13.4581 16.157
19.0 47.2251 61.487 57.5417 44.200 35.6900 39.331 13.6114 17.539
26.0 47.3772 63.141 57.8187 46.043 36.0316 40.940 13.7700 18.678
Wrzesiefi 2.0 47.4938 64.921 58.0234 48.147 36.2973 42.891 13.9085 20.014
9.0 47.6136 66.582 58.2509 50.201 36.5910 44.772 14.0464 21.100
16.0 47.6955 68.282 58.4024 52.408 36.8028 46.890 14.1596 22.310
23.0 47.7831 69.953 58.5835 54.630 37.0512 48.993 14.2732 23.354
30.0 47.8294 71.525 58.6810 56.866 37.2068 51.202 14.3585 24.399
Pasds. 7.0 | 47.8737 | 73.057 | 587928 | 59.105 | 37.3815 | 53.397 | 14.4375 | 25.299
14.0 47.8772 74.465 58.8231 61.300 37.4644 55.634 14.4862 26.185
21.0 47.8826 75.935 58.8762 63.565 37.5768 57.913 14.5311 27.024
28.0 47.8464 77.099 58.8445 65.597 37.5903 60.048 14.5433 27.684
Listopad 4.0 47.8041 78.306 58.8173 67.670 37.6116 62.214 14.5452 28.325
11.0 47.7235 79.239 58.7122 69.499 37.5410 64.212 14.5154 28.824
18.0 47.6431 80.323 58.6239 71.443 37.4929 66.300 14.4798 29.413
25.0 47.5273 80.934 58.4607 72.928 37.3524 68.003 14.4128 29.670
Grudzieh 2.0 47.4040 81.654 58.2944 74.474 37.2101 69.759 14.3344 30.029
9.0 47.2518 81.967 58.0655 75.583 36.9889 71.138 14.2286 30.126
16.0 47.1016 82.509 57.8515 76.840 36.7871 72.637 14.1189 30.434
23.0 46.9289 82.464 57.5854 77.466 36.5147 73.554 13.9853 30.293
30.0 46.7518 82.576 57.3151 78.160 36.2379 74.531 13.8437 30.349
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MIEJSCA POZORNE (IRS) GWIAZD w 2008
w momencie 0" UT1

a Persei ~ Camelopardalis a Tauri (G Orionis
UT1 1779 F5 | 4759 A2 | 087 Aldebaran K5 | 0718 B8p
at%z? dapp at%z? Sapp 04%5 Sapp 0‘%; dapp
3hoqm +49°53' 3h50™ +71°21' 4h35™ +16°31’ 5h14™ —8°11’
Styeze 1.0 30:5490 397472 5173374 42226 59:4940 397129 3270582 28’885
8.0 30.3982 40.183 51.0966 43.646 59.4110 38.807 31.9832 30.189
15.0 30.1956 40.911 50.7350 45.089 59.3032 38.777 31.8908 31.073
22.0 30.0131 41.350 50.4204 46.138 59.1878 38.503 31.7782 32.167
29.0 29.7794 41.646 49.9784 47.045 59.0504 38.403 31.6553 32.914
Luty 5.0 29.5653 41.710 49.5810 47.615 58.9073 38.139 31.5151 33.776
12.0 29.3142 41.634 49.0874 48.010 58.7471 38.044 31.3657 34.289
19.0 29.0991 41.394 48.6753 48.101 58.5898 37.835 31.2042 34.855
26.0 28.8521 40.867 48.1718 47.872 58.4202 37.652 31.0416 35.197
Marzec 4.0 28.6409 40.256 47.7488 47.426 58.2561 37.431 30.8707 35.516
11.0 28.4129 39.411 47.2701 46.688 58.0859 37.254 30.7009 35.602
18.0 28.2340 38.598 46.9027 45.831 57.9297 37.123 30.5288 35.589
25.0 28.0437 37.419 46.4870 44.562 57.7721 36.875 30.3655 35.505
Kwiecieri 1.0 27.8996 36.358 46.1766 43.279 57.6303 36.743 30.2034 35.265
8.0 27.7574 35.036 45.8513 41.673 57.4928 36.548 30.0517 34.928
15.0 27.6689 33.972 45.6500 40.192 57.3778 36.570 29.9071 34.347
22.0 27.5855 32.526 45.4379 38.291 57.2704 36.364 29.7790 33.852
29.0 27.5484 31.407 45.3340 36.615 57.1850 36.431 29.6600 33.077
Maj 6.0 27.5260 30.032 45.2458 34.635 57.1114 36.338 29.5581 32.352
13.0 27.5519 29.116 45.2720 33.026 57.0641 36.619 29.4699 31.265
20.0 27.5929 27.837 45.3133 31.035 57.0299 36.583 29.4026 30.413
27.0 27.6703 27.047 45.4428 29.481 57.0187 36.945 29.3495 29.188
Czerwiec 3.0 27.7692 26.006 45.6066 27.653 57.0228 37.054 29.3163 28.170
10.0 27.9025 25.558 45.8558 26.387 57.0521 37.640 29.3005 26.721
17.0 28.0553 24.775 46.1348 24.793 57.0964 37.839 29.3061 25.644
24.0 28.2276 24.563 46.4658 23.775 57.1602 38.501 29.3275 24.158
Lipiec 1.0 28.4242 24.096 46.8416 22.507 57.2398 38.815 29.3682 23.035
8.0 28.6356 24.264 47.2602 21.901 57.3389 39.638 29.4262 21.476
15.0 28.8671 24.125 47.7161 21.023 57.4514 40.018 29.5026 20.408
22.0 29.0985 24.556 48.1807 20.770 57.5766 40.858 29.5932 18.955
29.0 29.3544 24.728 48.6964 20.289 57.7149 41.272 29.6985 18.002
Sierpien 5.0 29.6033 25.487 49.2059 20.473 57.8640 42.158 29.8181 16.663
12.0 29.8707 25.972 49.7556 20.437 58.0227 42.571 29.9496 15.902
19.0 30.1187 26.955 50.2711 20.998 58.1848 43.388 30.0904 14.824
26.0 30.3897 27.698 50.8410 21.360 58.3555 43.744 30.2383 14.330
Wrzesief 2.0 30.6325 28.902 51.3558 22.303 58.5263 44.479 30.3948 13.542
9.0 30.8902 29.885 51.9098 23.086 58.7007 44.760 30.5538 13.355
16.0 31.1115 31.246 52.3911 24.369 58.8683 45.358 30.7147 12.933
23.0 31.3527 32.419 52.9267 25.506 59.0385 45.526 30.8730 13.096
30.0 31.5473 33.876 53.3635 27.067 59.1974 45.952 31.0319 13.068
Pazdz. 7.0 | 317510 | 35188 | 53.8320 | 28538 | 59.3529 | 46.007 | 31.1828 | 13.572
14.0 31.9048 36.728 54.1976 30.363 59.4916 46.289 31.3270 13.909
21.0 32.0740 38.161 54.6117 32.107 59.6264 46.243 31.4582 14.731
28.0 32.1830 39.674 54.8932 34.067 59.7395 46.332 31.5818 15.446
Listopad 4.0 32.2941 41.133 55.1950 36.007 59.8424 46.194 31.6875 16.529
11.0 32.3464 42.647 55.3686 38.110 59.9202 46.197 31.7789 17.482
18.0 32.4096 44.141 55.5839 40.189 59.9890 46.026 31.8490 18.736
25.0 32.4068 45.503 55.6480 42.243 60.0291 45.873 31.9052 19.939
Grudzieh 2.0 32.3996 46.891 55.7178 44.324 60.0544 45.668 31.9372 21.281
9.0 32.3327 48.139 55.6511 46.333 60.0504 45.509 31.9507 22.521
16.0 32.2746 49.442 55.6202 48.353 60.0355 45.342 31.9391 23.835
23.0 32.1554 50.407 55.4419 50.094 59.9907 45.074 31.9119 25.149
30.0 32.0298 51.453 55.2612 51.878 59.9308 44.916 31.8596 26.366
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MIEJSCA POZORNE (IRS) GWIAZD w 2008
w momencie 0" UT1

«a Aurigae ¢ Orionis « Orionis (8 Aurigae

UT1 0m08  Capella M1 | 169 BO | 045 Betelgeuse M2 | 1790 A2

a%; dapp 04355 Sapp O‘acéz? app aac;;) dapp

5h16™ +46°00’ 5"36™ —1°11/ 5h55™ +7°24’ 5h59™ +44°56'

Styczen 1.0 54:3033 31'367 1379276 44"196 1371136 357348 4475112 597693
8.0 54.2497 32.178 13.8721 45.313 13.0763 34.528 44.4959 60.461

15.0 54.1496 33.273 13.7963 46.004 13.0160 34.135 44.4379 61.601

22.0 54.0477 33.975 13.7023 46.958 12.9392 33.434 44.3709 62.330

29.0 53.8946 34.844 13.5931 47.549 12.8422 33.106 44.2549 63.338

Luty 5.0 53.7412 35.390 13.4681 48.307 12.7309 32.561 441317 64.006
12.0 53.5463 36.042 13.3295 48.714 12.6016 32.359 43.9671 64.873

19.0 53.3656 36.366 13.1804 49.244 12.4637 31.966 43.8084 65.369

26.0 53.1436 36.663 13.0247 49.536 12.3131 31.813 43.6069 65.946

Marzec 4.0 52.9389 36.715 12.8620 49.870 12.1574 31.550 43.4154 66.231
11.0 52.7062 36.716 12.6956 49.972 11.9929 31.505 43.1930 66.544

18.0 52.5056 36.522 12.5286 50.049 11.8305 31.405 42.9950 66.589

25.0 52.2788 36.146 12.3649 50.042 11.6651 31.387 42.7667 66.540

Kwiecieri 1.0 52.0861 35.670 12.2040 49.945 11.5049 31.387 42.5665 66.317
8.0 51.8815 35.037 12.0491 49.750 11.3461 31.470 42.3499 65.990

15.0 51.7228 34.401 11.9032 49.381 11.1993 31.650 42.1738 65.565

22.0 51.5531 33.487 11.7690 49.081 11.0587 31.764 41.9818 64.924

29.0 51.4278 32.667 11.6457 48.556 10.9320 32.037 41.8308 64.285

Maj 6.0 51.3038 31.625 11.5359 48.074 10.8148 32.261 41.6763 63.454
13.0 51.2317 30.792 11.4419 47.284 10.7169 32.729 41.5720 62.727

20.0 51.1603 29.632 11.3652 46.705 10.6317 32.999 41.4636 61.712

27.0 51.1342 28.762 11.3043 45.792 10.5654 33.557 41.4009 60.894

Czerwiec 3.0 51.1182 27.620 11.2610 45.068 10.5137 33.931 41.3438 59.817
10.0 51.1510 26.872 11.2369 43.945 10.4845 34.664 41.3378 59.036

17.0 51.1919 25.774 11.2320 43.163 10.4713 35.080 41.3357 57.924

24.0 51.2706 25.117 11.2443 41.986 10.4779 35.872 41.3756 57.175

Lipiec 1.0 51.3641 24.142 11.2748 41.148 10.5009 36.342 41.4265 56.107
8.0 51.4954 23.685 11.3242 39.878 10.5455 37.233 41.5209 55.481

15.0 51.6386 22.867 11.3912 39.065 10.6061 37.700 41.6241 54.497

22.0 51.8064 22.572 11.4734 37.856 10.6839 38.572 41.7590 53.984

29.0 51.9908 21.922 11.5708 37.121 10.7765 38.995 41.9075 53.102

Sierpien 5.0 52.1962 21.840 11.6835 35.981 10.8861 39.843 42.0853 52.743
12.0 52.4144 21.398 11.8089 35.384 11.0085 40.185 42.2739 52.014

19.0 52.6409 21.492 11.9443 34.439 11.1422 40.907 42.4797 51.801

26.0 52.8842 21.217 12.0890 34.057 11.2863 41.095 42.6998 51.190

Wrzesiefi 2.0 53.1282 21.487 12.2424 33.340 11.4400 41.661 42.9306 51.120
9.0 53.3837 21.426 12.4009 33.197 11.6004 41.690 43.1718 50.695

16.0 53.6300 21.859 12.5617 32.777 11.7637 42.044 43.4135 50.775

23.0 53.8915 21.952 12.7234 32.933 11.9309 41.846 43.6685 50.473

30.0 54.1326 22.508 12.8853 32.842 12.0977 41.954 43.9133 50.671

Pazds. 7.0 | 543816 | 22801 | 13.0430 | 33.272 | 12.2635 | 41.569 | 44.1657 | 50.572
14.0 54.6039 23.509 13.1938 33.488 12.4224 41.454 44.4009 50.931

21.0 54.8382 23.949 13.3362 34.197 12.5772 40.854 44.6467 50.971

28.0 55.0325 24.729 13.4697 34.740 12.7212 40.486 44.8615 51.427

Listopad 4.0 55.2289 25.352 13.5896 35.658 12.8557 39.756 45.0788 51.689
11.0 55.3828 26.277 13.6942 36.403 12.9736 39.249 45.2615 52.327

18.0 55.5446 27.031 13.7823 37.476 13.0801 38.404 45.4508 52.741

25.0 55.6511 27.972 13.8541 38.446 13.1670 37.722 45.5914 53.449

Grudzieh 2.0 55.7535 28.867 13.9056 39.578 13.2375 36.868 45.7284 54.083
9.0 55.8024 29.911 13.9363 40.576 13.2847 36.189 45.8168 54.965

16.0 55.8560 30.880 13.9463 41.695 13.3158 35.356 45.9083 55.721

23.0 55.8475 31.846 13.9368 42.771 13.3228 34.609 45.9406 56.603

30.0 55.8314 32.856 13.9050 43.792 13.3106 33.889 45.9652 57.509
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MIEJSCA POZORNE (IRS) GWIAZD w 2008

w momencie 0" UT1

a Canis Maioris A*) 24H Camelopardalis £ Geminorum ¢ Ursae Maioris
UT1 —1744 Sirius AQ | 4755 K4 11716 Polluzx KO0 | 3™12 AT
Ozgéz? dapp O‘acég dapp 04355 dapp az%z? dapp
6"a5™ —16°43' 7hoo™ +76°57’ 7has™ +28°00’ 8hs9m™ +48°00’
Styczet 1.0 06.6650 337693 56.4285 607456 25.3950 237706 2277786 287650
8.0 06.6406 35.602 56.5976 62.232 25.4474 23.516 22.9209 28.965
15.0 06.5953 37.029 56.6470 64.455 25.4755 23.837 23.0455 29.847
22.0 06.5251 38.772 56.6515 66.223 25.4827 23.776 23.1358 30.408
29.0 06.4420 40.019 56.4927 68.358 25.4612 24.234 23.1958 31.573
Luty 5.0 06.3359 41.474 56.2971 70.088 25.4206 24.384 23.2248 32.461
12.0 06.2158 42.453 55.9586 72.049 25.3523 24.959 23.2218 33.830
19.0 06.0749 43.600 55.6236 73.495 25.2702 25.169 23.1925 34.801
26.0 05.9301 44.323 55.1189 75.063 25.1593 25.757 23.1222 36.230
Marzec 4.0 05.7681 45.127 54.6352 76.181 25.0391 26.045 23.0326 37.300
11.0 05.6023 45.537 54.0210 77.310 24.8948 26.616 22.9066 38.687
18.0 05.4235 45.971 53.4771 77.948 24.7494 26.866 22.7716 39.627
25.0 05.2514 46.115 52.7861 78.495 24.5812 27.323 22.5946 40.836
Kwiecien 1.0 05.0703 46.219 52.1836 78.645 24.4170 27.530 22.4175 41.649
8.0 04.8961 46.057 51.4852 78.642 24.2372 27.867 22.2083 42.603
15.0 04.7178 45.783 50.9236 78.275 24.0706 27.979 22.0124 43.124
22.0 04.5558 45.379 50.2521 77.676 23.8902 28.137 21.7809 43.741
29.0 04.3934 44.815 49.7257 76.839 23.7271 28.154 21.5709 44.005
Mayj 6.0 04.2468 44.142 49.1411 75.753 23.5576 28.164 21.3370 44.265
13.0 04.1042 43.236 48.7403 74.509 23.4138 28.087 21.1380 44.181
20.0 03.9850 42.372 48.2678 72.967 23.2651 27.925 20.9130 44.057
27.0 03.8724 41.243 47.9703 71.408 23.1435 27.770 20.7276 43.704
Czerwiec 3.0 03.7816 40.182 47.6444 69.554 23.0231 27.486 20.5267 43.232
10.0 03.7010 38.802 47.5191 67.779 22.9361 27.273 20.3765 42.567
17.0 03.6472 37.636 47.3537 65.690 22.8514 26.863 20.2098 41.760
24.0 03.6049 36.144 47.3625 63.811 22.7983 26.611 20.0939 40.891
Lipiec 1.0 03.5866 34.909 47.3635 61.613 22.7515 26.115 19.9689 39.808
8.0 03.5823 33.316 47.5501 59.719 22.7401 25.835 19.9022 38.713
15.0 03.6040 32.106 47.7207 57.516 22.7356 25.262 19.8269 37.396
22.0 03.6392 30.562 48.0386 55.717 22.7619 24.967 19.8055 36.186
29.0 03.6963 29.461 48.3641 53.584 22.7973 24.315 19.7799 34.679
Sierpiefi 5.0 03.7684 28.012 48.8326 51.936 22.8646 23.993 19.8112 33.342
12.0 03.8616 27.096 49.3039 49.998 22.9410 23.296 19.8400 31.718
19.0 03.9667 25.884 49.8776 48.597 23.0430 22.953 19.9186 30.348
26.0 04.0873 25.266 50.4727 46.865 23.1545 22.164 19.9967 28.612
Wrzesiefi 2.0 04.2205 24.350 51.1479 45.734 23.2893 21.779 20.1223 27.208
9.0 04.3658 24.064 51.8405 44.351 23.4329 20.967 20.2500 25.479
16.0 04.5181 23.543 52.5797 43.575 23.5929 20.547 20.4170 24.119
23.0 04.6755 23.692 53.3529 42.496 23.7609 19.635 20.5865 22.355
30.0 04.8402 23.607 54.1314 42.066 23.9399 19.163 20.7874 21.055
Pazdz. 7.0 05.0048 24.156 54.9363 41.447 24.1248 18.270 20.9930 19.435
14.0 05.1688 24.520 55.7252 41.448 24.3141 17.784 21.2222 18.272
21.0 05.3251 25.524 56.5563 41.199 24.5078 16.823 21.4554 16.714
28.0 05.4813 26.343 57.3141 41.577 24.6975 16.313 21.6989 15.714
Listopad 4.0 05.6244 27.686 58.0985 41.852 24.8881 15.460 21.9471 14.455
11.0 05.7585 28.857 58.8002 42.696 25.0690 15.017 22.1988 13.718
18.0 05.8727 30.529 59.5449 43.353 25.2492 14.181 22.4535 12.640
25.0 05.9797 32.036 60.1429 44.538 25.4101 13.778 22.6946 12.165
Grudzien 2.0 06.0628 33.858 60.7580 45.700 25.5656 13.166 22.9372 11.534
9.0 06.1309 35.497 61.2266 47.302 25.6974 12.941 23.1602 11.444
16.0 06.1706 37.423 61.7337 48.759 25.8233 12.440 23.3828 11.088
23.0 06.1992 39.193 62.0378 50.558 25.9173 12.308 23.5685 11.305
30.0 06.1983 41.029 62.3472 52.375 26.0007 12.110 23.7508 11.465

*)Podwéjna; efemerydy dotycza gwiazdy jasniejszej.
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MIEJSCA POZORNE (IRS) GWIAZD w 2008
w momencie 0" UT1

«a Hydrae « Leonis 9H Draconis 0 Ursae Maioris
UT1 1799 K3 | 1736  Regulus BT | 4786 KO | 234 Al
at%z? dapp 0‘%; Sapp 04355 Sapp Oé(%g Sapp
ghar™ —8°41’ 10"08™ +11°55’ 10"35™ +75°39' 11"01™ +56°19’
Styeze 1.0 35.1776 347322 2472011 35'851 25.4652 58690 56.3877 637665
8.0 35.2717 36.153 24.3217 34.603 26.0043 59.152 56.6374 63.442
15.0 35.3457 37.576 24.4306 33.801 26.5711 60.204 56.9017 63.763
22.0 35.4018 39.389 24.5195 32.696 27.0143 61.103 57.1136 63.972
29.0 35.4394 40.647 24.5933 32.178 27.4428 62.672 57.3241 64.841
Luty 5.0 35.4582 42.210 24.6471 31.416 27.7616 64.098 57.4872 65.611
12.0 35.4554 43.281 24.6822 31.160 28.0455 66.058 57.6385 66.930
19.0 35.4323 44.677 24.6955 30.592 28.2156 67.705 57.7377 68.004
26.0 35.3922 45.499 24.6894 30.610 28.3129 69.903 57.8107 69.677
Marzec 4.0 35.3331 46.578 24.6639 30.356 28.3191 71.780 57.8404 71.095
11.0 35.2563 47.172 24.6181 30.572 28.2485 74.035 57.8398 72.955
18.0 35.1616 48.029 24.5547 30.460 28.1031 75.813 57.7999 74.418
25.0 35.0559 48.370 24.4727 30.854 27.8508 77.959 57.7188 76.337
Kwiecien 1.0 34.9354 48.918 24.3772 30.954 27.5542 79.635 57.6108 77.853
8.0 34.8047 49.054 24.2650 31.428 27.1648 81.502 57.4650 79.652
15.0 34.6618 49.382 24.1434 31.578 26.7631 82.786 57.3034 80.936
22.0 34.5167 49.301 24.0083 32.110 26.2462 84.256 57.0965 82.511
29.0 34.3633 49.355 23.8691 32.369 25.7498 85.194 56.8881 83.603
Maj 6.0 34.2089 49.107 23.7194 32.882 25.1625 86.165 56.6424 84.825
13.0 34.0497 48.963 23.5706 33.116 24.6339 86.546 56.4096 85.496
20.0 33.8975 48.547 23.4155 33.597 23.9993 86.968 56.1353 86.309
27.0 33.7443 48.170 23.2661 33.873 23.4505 86.905 55.8868 86.652
Czerwiec 3.0 33.5990 47.626 23.1135 34.279 22.8200 86.762 55.6053 87.006
10.0 33.4565 47.087 22.9716 34.492 22.3107 86.123 55.3637 86.862
17.0 33.3288 46.432 22.8307 34.811 21.7123 85.422 55.0880 86.740
24.0 33.2070 45.719 22.7040 35.028 21.2508 84.372 54.8613 86.247
Lipiec 1.0 33.1004 44.998 22.5805 35.240 20.7172 83.166 54.6063 85.669
8.0 33.0029 44.189 22.4755 35.372 20.3479 81.634 54.4118 84.726
15.0 32.9260 43.437 22.3777 35.464 19.9074 79.972 54.1912 83.709
22.0 32.8602 42.551 22.3000 35.560 19.6336 78.143 54.0349 82.469
29.0 32.8142 41.842 22.2304 35.504 19.2967 76.103 53.8549 81.061
Sierpieri 5.0 32.7819 40.966 22.1839 35.489 19.1427 73.955 53.7469 79.476
12.0 32.7726 40.332 22.1489 35.284 18.9350 71.629 53.6205 77.735
19.0 32.7771 39.526 22.1367 35.172 18.9012 69.335 53.5648 75.941
26.0 32.8027 39.086 22.1349 34.758 18.8152 66.785 53.4904 73.906
Whrzesien 2.0 32.8436 38.426 22.1576 34.496 18.9059 64.364 53.4895 71.905
9.0 32.9063 38.181 22.1935 33.908 18.9612 61.739 53.4777 69.689
16.0 32.9822 37.754 22.2513 33.479 19.1773 59.337 53.5346 67.590
23.0 33.0760 37.858 22.3202 32.614 19.3558 56.652 53.5785 65.193
30.0 33.1833 37.709 22.4099 32.006 19.6825 54.327 53.6880 63.049
Pazdz. 7.0 33.3068 38.092 22.5117 30.977 19.9929 51.803 53.7939 60.664
14.0 33.4391 38.290 22.6303 30.171 20.4338 49.678 53.9586 58.565
21.0 33.5819 39.113 22.7572 28.848 20.8528 47.272 54.1158 56.145
28.0 33.7328 39.652 22.8978 27.877 21.3729 45.428 54.3221 54.181
Listopad 4.0 33.8902 40.745 23.0460 26.468 21.8938 43.430 54.5308 52.002
11.0 34.0489 41.623 23.2022 25.358 22.4973 41.984 54.7803 50.271
18.0 34.2075 43.124 23.3610 23.730 23.0907 40.288 55.0253 48.240
25.0 34.3662 44.294 23.5228 22.542 23.7224 39.299 55.2954 46.834
Grudzien 2.0 34.5197 45.932 23.6852 20.986 24.3639 38.229 55.5699 45.281
9.0 34.6657 47.295 23.8441 19.816 25.0228 37.812 55.8592 44.313
16.0 34.8004 49.180 23.9980 18.200 25.6743 37.185 56.1430 43.091
23.0 34.9269 50.689 24.1432 17.087 26.2907 37.314 56.4219 42.588
30.0 35.0377 52.500 24.2808 15.735 26.9146 37.424 56.7022 42.017
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MIEJSCA POZORNE (IRS) GWIAZD w 2008
w momencie 0" UT1

« Ursae Maioris

v Ursae Maioris

e Ursae Maioris

¢ Ursae Maioris

UT1 181  Dubhe  F7| 2741 A0 | 1m76 AOp | 2m23 A2
a%; dapp az%z? dapp az%z? dapp az%;? dapp
11h03™ +61°41’ 11h53™ +53°38’ 12h53™ +55°54’ 13h23™ +54°52’

Styczen 1.0 5074784 687340 5174422 407401 5876021 36347 5072519 387099
8.0 50.7707 68.733 51.6859 39.724 58.8551 35.265 50.4903 36.793
15.0 51.0831 69.180 51.9549 39.525 59.1499 34.568 50.7747 35.810
22.0 51.3323 69.525 52.1760 39.313 59.3965 33.987 51.0155 34.999
29.0 51.5821 70.535 52.4097 39.727 59.6742 33.961 51.2937 34.693
Luty 5.0 51.7750 71.453 52.5994 40.129 59.9076 34.035 51.5315 34.537
12.0 51.9561 72.921 52.7895 41.069 60.1567 34.609 51.7908 34.848
19.0 52.0749 74.145 52.9273 41.865 60.3481 35.169 51.9952 35.210
26.0 52.1639 75.964 53.0526 43.284 60.5429 36.341 52.2101 36.164
Marzec 4.0 52.2013 77.525 53.1329 44.531 60.6863 37.450 52.3751 37.114
11.0 52.2041 79.522 53.1932 46.257 60.8209 39.049 52.5373 38.548
18.0 52.1600 81.110 53.2078 47.665 60.8988 40.440 52.6419 39.839
25.0 52.0674 83.146 53.1927 49.597 60.9575 42.390 52.7343 41.698
Kwiccien 1.0 51.9431 84.767 53.1427 51.182 60.9697 44.076 52.7781 43.345
8.0 51.7742 86.658 53.0617 53.115 60.9567 46.155 52.8015 45.402
15.0 51.5869 88.017 52.9529 54.572 60.9001 47.821 52.7767 47.097
22.0 51.3454 89.653 52.8066 56.408 60.8116 49.932 52.7255 49.265
29.0 51.1027 90.789 52.6459 57.772 60.6935 51.602 52.6392 51.024
Maj 6.0 50.8150 92.039 52.4514 59.343 60.5426 53.541 52.5234 53.085
13.0 50.5437 92.718 52.2536 60.349 60.3707 54.918 52.3788 54.607
20.0 50.2217 93.524 52.0189 61.588 60.1631 56.606 52.2024 56.478
27.0 49.9314 93.843 51.7944 62.318 59.9504 57.754 52.0129 57.815
Coerwice 3.0 49.6005 94.157 51.5380 63.136 59.7034 59.062 51.7911 59.351
10.0 49.3184 93.954 51.3039 63.390 59.4622 59.746 51.5653 60.256
17.0 48.9937 93.760 51.0379 63.753 59.1871 60.619 51.3081 61.391
24.0 48.7285 93.179 50.8054 63.657 58.9329 60.946 51.0627 61.957
Lipiec 1.0 48.4277 92.503 50.5443 63.553 58.6457 61.342 50.7852 62.634
8.0 48.2004 91.446 50.3275 62.976 58.3899 61.153 50.5292 62.690
15.0 47.9394 90.308 50.0852 62.401 58.1049 61.044 50.2453 62.868
22.0 47.7563 88.936 49.8943 61.483 57.8631 60.463 49.9958 62.524
29.0 47.5424 87.392 49.6785 60.472 57.5906 59.871 49.7161 62.214
Sierpiei 5.0 47.4156 85.661 49.5223 59.146 57.3707 58.816 49.4801 61.382
12.0 47.2641 83.776 49.3472 57.731 57.1272 57.746 49.2210 60.574
19.0 47.1980 81.833 49.2342 56.125 56.9429 56.333 49.0138 59.355
26.0 47.1067 79.652 49.1007 54.343 56.7317 54.829 48.7797 58.090
Wrzesien 2.0 47.1042 77.504 49.0339 52.452 56.5870 53.049 48.6056 56.474
9.0 47.0859 75.150 48.9552 50.394 56.4254 51.172 48.4146 54.793
16.0 47.1506 72.917 48.9417 48.314 56.3320 49.113 48.2868 52.854
23.0 47.1968 70.397 48.9128 45.989 56.2166 46.889 48.1367 50.791
30.0 47.3224 68.137 48.9496 43.779 56.1739 44.619 48.0561 48.597
Padz. 7.0 47.4413 65.651 48.9816 41.357 56.1221 42.190 47.9659 46.271
14.0 47.6314 63.462 49.0745 39.092 56.1401 39.770 47.9437 43.874
21.0 47.8103 60.970 49.1575 36.542 56.1421 37.133 47.9049 41.292
28.0 48.0487 58.949 49.2966 34.335 56.2140 34.697 47.9366 38.829
Listopad 4.0 48.2884 56.730 49.4371 31.918 56.2848 32.085 47.9667 36.204
11.0 48.5780 54.978 49.6266 29.849 56.4188 29.697 48.0617 33.727
18.0 48.8610 52.944 49.8094 27.496 56.5415 27.078 48.1447 31.044
25.0 49.1749 51.552 50.0305 25.694 56.7215 24.906 48.2897 28.737
Grudzien 2.0 49.4937 50.034 50.2561 923.734 56.9058 22.591 48.4389 26.289
9.0 49.8313 49.117 50.5099 22.302 57.1365 20.721 48.6398 24.226
16.0 50.1623 47.964 50.7563 20.624 57.3566 18.646 48.8296 21.977
23.0 50.4883 47.546 51.0156 19.645 57.6113 17.221 49.0621 20.328
30.0 50.8169 47.075 51.2772 18.581 57.8697 15.713 49.2989 18.594
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MIEJSCA POZORNE (IRS) GWIAZD w 2008
w momencie 0" UT1

a Virginis n Ursae Maioris 4 Ursae Minoris a Bootis
UT1 0m98 Spica B1 | 1785 B3 | 4780 K3 | —0™05 Arcturus K2
Ozgéz? dapp O‘acég dapp 04355 dapp az%z? dapp
13ha5™ —11°12’ 13h47m +49°15’ 14" 08™ +77°29’ 14m15™ +19°07
Styezen 1.0 1179506 137719 26.4625 627280 2379425 697781 36,4680 737093
8.0 12.1144 15.153 26.6664 60.769 24.5004 68.425 36.6130 71.437
15.0 12.2746 16.585 26.9116 59.516 25.2209 67.333 36.7756 69.853
22.0 12.4388 18.135 27.1235 58.466 25.8192 66.524 36.9310 68.407
29.0 12.5940 19.448 27.3703 57.863 26.5676 66.154 37.0991 67.243
Luty 5.0 12.7491 20.879 27.5858 57.438 27.2042 66.032 37.2587 66.194
12.0 12.8915 22.105 27.8224 57.438 27.9423 66.330 37.4240 65.421
19.0 13.0277 23.489 28.0140 57.535 28.5215 66.785 37.5722 64.716
26.0 13.1476 24.457 28.2180 58.196 29.1778 67.789 37.7208 64.466
Marzec 4.0 13.2585 25.591 28.3803 58.894 29.6885 68.875 37.8516 64.235
11.0 13.3507 26.381 28.5426 60.066 30.2302 70.418 37.9766 64.395
18.0 13.4290 27.395 28.6551 61.146 30.5972 71.901 38.0775 64.485
25.0 13.4877 27.881 28.7600 62.798 30.9714 73.929 38.1686 65.110
Kwiecien 1.0 13.5318 28.605 28.8217 64.284 31.1937 75.808 38.2371 65.601
8.0 13.5557 28.918 28.8676 66.194 31.3893 78.083 38.2916 66.509
15.0 13.5617 29.531 28.8687 67.792 31.4266 80.046 38.3202 67.171
22.0 13.5492 29.579 28.8495 69.888 31.4210 82.472 38.3333 68.364
29.0 13.5205 29.932 28.7960 71.615 31.2932 84.516 38.3245 69.259
Maj 6.0 13.4739 29.855 28.7181 73.674 31.1020 86.858 38.2982 70.543
13.0 13.4097 30.139 28.6098 75.231 30.8004 88.667 38.2497 71.418
20.0 13.3316 29.873 28.4757 77.176 30.4285 90.827 38.1845 72.771
27.0 13.2388 29.945 28.3244 78.608 29.9923 92.435 38.1031 73.697
Czerwiec 3.0 13.1342 29.602 28.1459 80.280 29.4740 94.248 38.0047 74.966
10.0 13.0150 29.634 27.9568 81.337 28.9132 95.394 37.8920 75.721
17.0 12.8894 29.176 27.7419 82.667 28.2718 96.779 37.7648 76.873
24.0 12.7534 29.042 27.5304 83.428 27.6367 97.539 37.6305 77.538
Lipiec 1.0 12.6137 28.538 27.2919 84.346 26.9108 98.430 37.4823 78.491
8.0 12.4650 28.375 27.0643 84.634 26.2167 98.626 37.3298 78.902
15.0 12.3186 27.818 26.8139 85.087 25.4412 98.966 37.1676 79.614
22.0 12.1680 27.537 26.5866 84.997 24.7404 98.700 37.0083 79.847
29.0 12.0229 26.974 26.3342 84.986 23.9449 98.505 36.8399 80.294
Sierpieii 5.0 11.8756 26.675 26.1127 84.422 23.2508 97.690 36.6781 80.249
12.0 11.7398 26.119 25.8727 83.920 22.4797 96.937 36.5123 80.395
19.0 11.6069 25.777 25.6720 82.967 21.8395 95.674 36.3594 80.119
26.0 11.4883 25.291 25.4494 82.009 21.1052 94.422 36.2029 79.960
Wrzesien 2.0 11.3747 24.970 25.2737 80.650 20.5290 92.711 36.0631 79.418
9.0 11.2805 24.565 25.0848 79.257 19.8854 90.991 35.9255 78.942
16.0 11.1958 24.316 24.9469 77.549 19.4132 88.913 35.8094 78.136
23.0 11.1323 24.102 24.7914 75.751 18.8533 86.786 35.6950 77.326
30.0 11.0795 23.946 24.6933 73.757 18.4906 84.424 35.6054 76.285
Pazdz. 7.0 11.0513 23.897 24.5886 71.649 18.0775 81.995 35.5239 75.181
14.0 11.0368 23.947 24.5411 69.402 17.8592 79.407 35.4696 73.869
21.0 11.0462 24.218 24.4810 66.993 17.5666 76.720 35.4215 72.427
28.0 11.0696 24.436 24.4819 64.629 17.4883 74.061 35.4029 70.940
Listopad 4.0 11.1180 24.933 24.4832 62.106 17.3830 71.308 35.3963 69.281
11.0 11.1805 25.445 24.5412 59.660 17.4766 68.633 35.4189 67.575
18.0 11.2651 26.337 24.5907 57.017 17.5112 65.838 35.4494 65.648
25.0 11.3618 27.048 24.6964 54.677 17.7507 63.349 35.5089 63.884
Grudzien 2.0 11.4783 28.140 24.8073 52.186 17.9856 60.779 35.5811 61.895
9.0 11.6045 29.121 24.9660 50.013 18.3966 58.545 35.6790 60.064
16.0 11.7455 30.557 25.1166 47.657 18.7574 56.205 35.7827 57.977
23.0 11.8930 31.671 25.3088 45.841 19.2811 54.422 35.9087 56.270
30.0 12.0503 33.178 25.5059 43.923 19.8096 52.600 36.0439 54.349
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MIEJSCA POZORNE (IRS) GWIAZD w 2008
w momencie 0" UT1

[ Ursae Minoris

~ Ursae Minoris

« Coronae Borealis

¢ Ursae Minoris

UT1 207 K4 | 3™00 A3 | 222 A0 | 4729 A3
a%; dapp az%z? dapp az%z? dapp az%;? dapp
14"50™ +74°06’ 15"20™ +71°47 15734™ +26°40’ 15M43™ +77°45'
Styczen 1.0 1477175 577360 1672127 56630 35.9749 617274 1873078 48107
8.0 15.1026 55.667 16.5080 54.732 36.0922 59.472 18.6841 46.148
15.0 15.6242 54.133 16.9255 52.915 36.2379 57.608 19.2459 44.214
22.0 16.0647 52.952 17.2832 51.493 36.3805 56.053 19.7285 42.704
29.0 16.6389 52.113 17.7653 50.336 36.5486 54.627 20.4059 41.399
Luty 5.0 17.1381 51.584 18.1915 49.527 36.7122 53.466 21.0090 40.469
12.0 17.7326 51.408 18.7090 49.016 36.8938 52.474 21.7584 39.790
19.0 18.2113 51.484 19.1336 48.819 37.0606 51.736 22.3773 39.466
26.0 18.7716 52.053 19.6410 49.066 37.2406 51.337 23.1348 39.540
Marzec 4.0 19.2229 52.793 20.0591 49.543 37.4043 51.120 23.7647 39.883
11.0 19.7161 53.965 20.5240 50.426 37.5730 51.224 24.4784 40.602
18.0 20.0714 55.187 20.8710 51.435 37.7166 51.437 25.0188 41.497
25.0 20.4539 56.942 21.2545 52.959 37.8606 52.113 25.6312 42.879
Kwieciet 1.0 20.7121 58.645 21.5291 54.500 37.9797 52.805 26.0808 44.324
8.0 20.9648 60.756 21.8087 56.450 38.0924 53.879 26.5518 46.166
15.0 21.0811 62.659 21.9644 58.270 38.1743 54.852 26.8334 47.928
22.0 21.1823 65.045 22.1187 60.578 38.2471 56.320 27.1297 50.169
29.0 21.1719 67.132 22.1680 62.653 38.2923 57.597 27.2619 52.219
Maj 6.0 21.1236 69.553 22.1925 65.080 38.3236 59.252 27.3691 54.623
13.0 20.9662 71.520 22.1098 67.119 38.3247 60.589 27.3045 56.683
20.0 20.7681 73.876 22.0012 69.566 38.3116 62.388 27.2153 59.154
27.0 20.4957 75.731 21.8143 71.559 38.2743 63.807 26.9957 61.202
Czerwiec 3.0 20.1675 77.838 21.5850 73.834 38.2201 65.576 26.7224 63.543
10.0 19.7767 79.318 21.2840 75.522 38.1419 66.852 26.3247 65.327
17.0 19.3331 81.084 20.9443 77.524 38.0483 68.528 25.8800 67.435
24.0 18.8666 82.232 20.5675 78.926 37.9388 69.693 25.3622 68.959
Lipiec 1.0 18.3351 83.566 20.1389 80.549 37.8126 71.174 24.7745 70.721
8.0 17.7974 84.198 19.6853 81.480 37.6725 72.061 24.1293 71.801
15.0 17.2029 85.022 19.1876 82.633 37.5189 73.276 23.4254 73.121
22.0 16.6394 85.205 18.6988 83.134 37.3602 73.922 22.7159 73.784
29.0 16.0061 85.516 18.1530 83.800 37.1874 74.838 21.9263 74.637
Sierpieni 5.0 15.4238 85.154 17.6327 83.772 37.0130 75.147 21.1548 74.785
12.0 14.7855 84.901 17.0671 83.883 36.8292 75.697 20.3196 75.093
19.0 14.2261 84.067 16.5538 83.372 36.6518 75.693 19.5445 74.759
26.0 13.5956 83.300 15.9813 82.968 36.4645 75.891 18.6835 74.561
Wrzesiefi 2.0 13.0673 81.983 15.4821 81.963 36.2885 75.545 17.9148 73.731
9.0 12.4881 80.698 14.9406 81.015 36.1084 75.342 17.0836 72.985
16.0 12.0261 78.955 14.4881 79.550 35.9461 74.651 16.3703 71.685
23.0 11.4962 77.216 13.9781 78.124 35.7788 74.070 15.5708 70.458
30.0 11.1087 75.123 13.5816 76.269 35.6349 73.073 14.9287 68.754
Pazdz. 7.0 10.6815 72.993 13.1512 74.398 35.4930 72.107 14.2337 67.060
14.0 10.3986 70.586 12.8384 72.172 35.3786 70.769 13.7040 64.963
21.0 10.0563 68.125 12.4743 69.924 35.2643 69.437 13.0949 62.879
28.0 09.8813 65.558 12.2522 67.478 35.1827 67.868 12.6926 60.536
Listopad 4.0 09.6837 62.912 12.0102 64.965 35.1089 66.227 12.2563 58.149
11.0 09.6439 60.219 11.9037 62.317 35.0690 64.381 12.0184 55.570
18.0 09.5557 57.443 11.7549 59.613 35.0332 62.455 11.7132 52.965
25.0 09.6394 54.839 11.7596 56.983 35.0344 60.514 11.6400 50.370
Grudzieh 2.0 09.7182 52.157 11.7596 54.277 35.0472 58.438 11.5553 47.712
9.0 09.9479 49.696 11.8963 51.706 35.0949 56.381 11.6790 45.129
16.0 10.1362 47.159 11.9967 49.083 35.1473 54.205 11.7446 42.521
23.0 10.4745 45.070 12.2389 46.818 35.2342 52.262 12.0334 40.208
30.0 10.8162 42.937 12.4842 44.509 35.3322 50.180 12.3235 37.857
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MIEJSCA POZORNE (IRS) GWIAZD w 2008
w momencie 0" UT1

0 Herculis [ Draconis ~ Draconis x Draconis
UT1 278 G8 | 279 G2 | 2m24 K5 | 3™55 F7
a%; dapp az%z? dapp az%z? dapp az%;? dapp
16"30™ +21°27’ 17"30™ +52°17’ 17" 56™ +51°28’ 18"m20™ +72°43'
Styczet 1.0 079771 67835 0978508 317098 2074618 66.264 2475565 617030
8.0 08.0622 66.121 09.8926 28.823 20.4773 64.001 24.5198 58.706
15.0 08.1746 64.217 09.9884 26.296 20.5432 61.433 24.5888 56.031
22.0 08.2922 62.682 10.0863 24.262 20.6165 59.365 24.6740 53.860
29.0 08.4349 61.123 10.2457 22.121 20.7489 57.121 24.8932 51.456
Luty 5.0 08.5809 59.881 10.4056 20.420 20.8867 55.326 25.1241 49.507
12.0 08.7464 58.681 10.6159 18.725 21.0741 53.481 25.4683 47.462
19.0 08.9060 57.814 10.8099 17.534 21.2512 52.167 25.7897 45.972
26.0 09.0806 57.151 11.0558 16.492 21.4806 50.935 26.2392 44.514
Marzec 4.0 09.2468 56.743 11.2817 15.872 21.6954 50.155 26.6555 43.535
11.0 09.4209 56.557 11.5437 15.462 21.9477 49.537 27.1663 42.684
18.0 09.5776 56.576 11.7684 15.459 22.1685 49.373 27.6053 42.332
25.0 09.7378 56.957 12.0284 15.781 22.4270 49.481 28.1470 42.214
Kwiecien 1.0 09.8792 57.446 12.2484 16.395 22.6500 49.929 28.6071 42.484
8.0 10.0173 58.251 12.4866 17.329 22.8941 50.665 29.1296 43.021
15.0 10.1298 59.062 12.6704 18.467 23.0879 51.667 29.5360 43.889
22.0 10.2360 60.305 12.8722 20.007 23.3032 53.035 30.0120 45.096
29.0 10.3176 61.449 13.0213 21.616 23.4683 54.531 30.3706 46.493
Maj 6.0 10.3880 62.941 13.1730 23.577 23.6394 56.361 30.7603 48.214
13.0 10.4295 64.213 13.2625 25.480 23.7498 58.202 31.0071 50.019
20.0 10.4587 65.919 13.3560 27.785 23.8678 60.423 31.2932 52.188
27.0 10.4631 67.320 13.3948 29.903 23.9311 62.518 31.4484 54.292
Czerwiec 3.0 10.4522 69.071 13.4257 32.362 23.9896 64.947 31.6114 56.729
10.0 10.4146 70.401 13.3972 34.506 23.9876 67.125 31.6284 58.982
17.0 10.3627 72.135 13.3632 37.008 23.9833 69.651 31.6614 61.575
24.0 10.2905 73.401 13.2826 39.097 23.9295 71.814 31.5731 63.857
Lipiec 1.0 10.2025 75.009 13.1880 41.505 23.8648 74.297 31.4772 66.459
8.0 10.0946 76.062 13.0463 43.389 23.7491 76.306 31.2555 68.642
15.0 09.9733 77.469 12.8939 45.574 23.6253 78.616 31.0330 71.121
22.0 09.8398 78.319 12.7099 47.185 23.4648 80.385 30.7170 73.093
29.0 09.6926 79.489 12.5085 49.086 23.2899 82.453 30.3823 75.367
Sierpieni 5.0 09.5355 80.049 12.2797 50.334 23.0814 83.896 29.9607 77.048
12.0 09.3685 80.903 12.0376 51.822 22.8617 85.585 29.5263 78.973
19.0 09.1994 81.177 11.7829 52.652 22.6230 86.631 29.0372 80.269
26.0 09.0207 81.729 11.5094 53.734 22.3678 87.945 28.5205 81.838
Wrzesiefi 2.0 08.8439 81.695 11.2323 54.121 22.1018 88.566 27.9682 82.719
9.0 08.6625 81.872 10.9418 54.677 21.8239 89.370 27.3948 83.784
16.0 08.4900 81.509 10.6592 54.569 21.5467 89.504 26.8114 84.171
23.0 08.3132 81.350 10.3582 54.658 21.2530 89.857 26.1930 84.787
30.0 08.1507 80.693 10.0788 54.094 20.9734 89.533 25.5968 84.703
Pasds. 7.0 | 07.9900 | 80.147 | 09.78% | 53.620 | 20.6838 | 89.318 | 24.9760 | 84.732
14.0 07.8489 79.149 09.5271 52.547 20.4158 88.476 24.3925 84.106
21.0 07.7094 78.258 09.2493 51.604 20.1331 87.793 23.7707 83.651
28.0 07.5950 77.015 09.0171 50.131 19.8889 86.531 23.2285 82.569
Listopad 4.0 07.4890 75.775 08.7795 48.669 19.6396 85.299 22.6654 81.523
11.0 07.4111 74.225 08.5898 46.747 19.4320 83.561 22.1870 79.924
18.0 07.3397 72.689 08.3879 44.903 19.2135 81.929 21.6722 78.447
25.0 07.3006 70.999 08.2504 42.727 19.0540 79.896 21.2875 76.502
Grudzieh 2.0 07.2746 69.229 08.1144 40.512 18.8959 77.840 20.8917 74.539
9.0 07.2809 67.352 08.0407 38.059 18.7960 75.482 20.6222 72.214
16.0 07.2954 65.435 07.9581 35.667 18.6885 73.214 20.3209 69.996
23.0 07.3434 63.602 07.9495 33.211 18.6523 70.799 20.1832 67.556
30.0 07.4050 61.659 07.9469 30.715 18.6220 68.356 20.0441 65.094
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MIEJSCA POZORNE (IRS) GWIAZD w 2008
w momencie 0" UT1

a Lyrae v Draconis o Sagittarii 7 Draconis
UT1 0™03 Vega AQ | 4782 KO0 | 2m05 B2 | 4™45 K3
Ozgéz? dapp O‘c%;? Sapp a:%;? dapp az%z? dapp
18"36™ +38°47’ 18"53™ +71°18’ 18"55™ —26°17" 19714™ +73°21'
Styczet 1.0 4579717 217380 4779220 227461 1976886 187668 5279530 69’303
8.0 45.9605 19.382 47.8199 20.192 19.7082 18.227 52.7926 67.099
15.0 45.9840 17.009 47.8042 17.508 19.7502 18.192 52.7202 64.445
22.0 46.0223 15.135 47.8182 15.315 19.8208 17.724 52.6901 62.267
29.0 46.1010 12.980 47.9475 12.804 19.9026 17.656 52.7826 59.719
Luty 5.0 46.1924 11.272 48.1010 10.738 20.0114 17.247 52.9104 57.606
12.0 46.3194 09.420 48.3550 08.504 20.1336 17.166 53.1471 55.279
19.0 46.4490 08.111 48.6045 06.837 20.2816 16.730 53.3895 53.520
26.0 46.6157 06.771 48.9716 05.117 20.4306 16.572 53.7625 51.654
Marzec 4.0 46.7806 05.899 49.3224 03.896 20.6018 16.149 54.1267 50.293
11.0 46.9734 05.097 49.7631 02.739 20.7751 15.941 54.5928 48.953
18.0 47.1524 04.785 50.1531 02.126 20.9675 15.497 55.0121 48.180
25.0 47.3588 04.641 50.6431 01.676 21.1489 15.193 55.5473 47.521
Kwiecien 1.0 47.5467 04.880 51.0702 01.666 21.3451 14.742 56.0202 47.330
8.0 47.7508 05.330 51.5618 01.878 21.5317 14.391 56.5701 47.328
15.0 47.9250 06.111 51.9572 02.496 21.7290 13.964 57.0196 47.774
22.0 48.1146 07.173 52.4257 03.402 21.9046 13.549 57.5575 48.472
29.0 48.2723 08.430 52.7928 04.575 22.0866 13.147 57.9867 49.482
Maj 6.0 48.4347 09.966 53.1974 06.047 22.2492 12.738 58.4645 50.769
13.0 48.5561 11.598 53.4742 07.696 22.4141 12.431 58.8022 52.292
20.0 48.6824 13.548 53.7971 09.677 22.5495 12.028 59.1991 54.122
27.0 48.7695 15.451 53.9990 11.682 22.6836 11.806 59.4605 56.030
Czerwiec 3.0 48.8531 17.656 54.2173 14.007 22.7914 11.470 59.7475 58.248
10.0 48.8916 19.700 54.2973 16.248 22.8940 11.400 59.8776 60.444
17.0 48.9274 22.056 54.4013 18.811 22.9636 11.134 60.0422 62.948
24.0 48.9241 24.126 54.3859 21.147 23.0255 11.191 60.0683 65.279
Lipiec 1.0 48.9124 26.504 54.3725 23.802 23.0585 11.016 60.1039 67.925
8.0 48.8590 28.491 54.2323 26.124 23.0807 11.228 59.9906 70.298
15.0 48.7984 30.766 54.0996 28.735 23.0708 11.148 59.8927 72.953
22.0 48.7051 32.564 53.8671 30.907 23.0494 11.473 59.6740 75.216
29.0 48.6009 34.670 53.6259 33.388 23.0013 11.448 59.4529 77.788
Sierpiefi 5.0 48.4650 36.214 53.2884 35.337 22.9394 11.875 59.1132 79.875
12.0 48.3200 38.014 52.9459 37.534 22.8513 11.918 58.7738 82.210
19.0 48.1531 39.217 52.5353 39.142 22.7515 12.389 58.3466 83.990
26.0 47.9749 40.717 52.1072 41.038 22.6325 12.409 57.9061 86.063
Wrzesiefi 2.0 47.7797 41.557 51.6267 42.274 22.5000 12.886 57.3940 87.503
9.0 47.5758 42.612 51.1321 43.706 22.3520 12.918 56.8707 89.144
16.0 47.3640 43.020 50.6087 44.471 22.1960 13.353 56.3018 90.134
23.0 47.1420 43.695 50.0599 45.485 22.0333 13.280 55.7099 91.384
30.0 46.9209 43.693 49.5110 45.790 21.8607 13.627 55.1039 91.929
Paids. 7.0 | 46.6938 | 43.845 | 489420 | 46.222 | 21.6873 | 13.524 | 54.4793 | 92.610
14.0 46.4746 43.367 48.3899 45.980 21.5129 13.776 53.8581 92.614
21.0 46.2482 43.107 47.8068 45.935 21.3471 13.532 53.2071 92.828
28.0 46.0415 42.231 47.2783 45.215 21.1779 13.645 52.6038 92.346
Listopad 4.0 45.8336 41.435 46.7318 44.545 21.0235 13.378 51.9813 91.924
11.0 45.6500 40.097 46.2466 43.271 20.8762 13.412 51.4152 90.873
18.0 45.4635 38.926 45.7320 42.145 20.7527 13.030 50.8184 89.986
25.0 45.3136 37.279 45.3223 40.470 20.6322 12.932 50.3286 88.504
Grudzien 2.0 45.1686 35.651 44.9024 38.787 20.5398 12.584 49.8263 87.021
9.0 45.0621 33.649 44.5872 36.661 20.4601 12.472 49.4322 85.051
16.0 44.9565 31.790 44.2464 34.667 20.4148 12.069 49.0113 83.226
23.0 44.8994 29.675 44.0484 32.345 20.3763 11.855 48.7438 81.010
30.0 44.8512 27.559 43.8487 30.005 20.3727 11.544 48.4732 78.779
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MIEJSCA POZORNE (IRS) GWIAZD w 2008
w momencie 0" UT1

¢t Cygni a Aquilae k Cephei a Cygni
UT1 3M76 A5 | 0™76 Altair AT | 4™38 B9 | 125 Deneb A2
at%z? dapp at%z? dapp 04355 Sapp Oé(%g Sapp
19"m29™ +51°44/ 19"50™ +8°53/ 20" 07™ +77°43' 20"41™ +45°18’
Styczen 1.0 271625 46697 4474099 187164 63.6850 697304 15.5032 367308
8.0 27.0845 44.616 44.3705 17.250 63.3255 67.843 15.3803 34.607
15.0 27.0435 42.082 44.3528 15.918 63.0490 65.353 15.2779 32.404
22.0 27.0272 40.030 44.3555 15.085 62.8598 63.286 15.2063 30.630
29.0 27.0608 37.591 44.3798 13.840 62.8058 60.733 15.1666 28.359
Luty 5.0 27.1158 35.590 44.4234 13.028 62.8268 58.568 15.1547 26.483
12.0 27.2164 33.359 44.4889 11.935 62.9753 56.083 15.1753 24.275
19.0 27.3272 31.703 44.5708 11.370 63.1685 54.145 15.2185 22.622
26.0 27.4909 29.908 44.6716 10.562 63.5265 51.967 15.3017 20.681
Marzec 4.0 27.6580 28.625 44.7854 10.207 63.9058 50.289 15.4009 19.251
11.0 27.8674 27.338 44.9159 09.728 64.4204 48.526 15.5350 17.693
18.0 28.0648 26.628 45.0540 09.735 64.9104 47.360 15.6749 16.748
25.0 28.3083 25.994 45.2040 09.663 65.5618 46.185 15.8540 15.718
Kwiecieni 1.0 28.5322 25.839 45.3574 09.981 66.1614 45.527 16.0306 15.225
8.0 28.7872 25.845 45.5190 10.302 66.8759 44.972 16.2366 14.773
15.0 29.0065 26.314 45.6776 10.984 67.4871 44.954 16.4274 14.885
22.0 29.2595 26.996 45.8392 11.704 68.2339 45.086 16.6500 15.059
29.0 29.4720 28.006 45.9942 12.663 68.8570 45.632 16.8503 15.676
Mayj 6.0 29.7027 29.265 46.1485 13.712 69.5647 46.395 17.0711 16.441
13.0 29.8790 30.779 46.2901 14.926 70.1022 47.529 17.2571 17.615
20.0 30.0760 32.564 46.4264 16.251 70.7413 48.897 17.4651 18.933
27.0 30.2189 34.447 46.5480 17.609 71.2058 50.478 17.6347 20.503
Czerwiec 3.0 30.3696 36.613 46.6617 19.115 71.7276 52.332 17.8163 22.275
10.0 30.4562 38.780 46.7557 20.563 72.0396 54.324 17.9494 24.231
17.0 30.5527 41.224 46.8383 22.168 72.4214 56.577 18.0951 26.363
24.0 30.5913 43.515 46.9013 23.593 72.6077 58.802 18.1931 28.512
Lipiec 1.0 30.6303 46.101 46.9517 25.219 72.8309 61.323 18.2968 30.890
8.0 30.6062 48.433 46.9791 26.577 72.8382 63.728 18.3461 33.201
15.0 30.5839 51.026 46.9918 28.133 72.8885 66.391 18.4006 35.698
22.0 30.5088 53.245 46.9836 29.330 72.7520 68.795 18.4057 37.981
29.0 30.4295 55.759 46.9610 30.787 72.6365 71.502 18.4118 40.512
Sierpien 5.0 30.2973 57.806 46.9160 31.809 72.3309 73.858 18.3661 42.738
12.0 30.1615 60.088 46.8561 33.067 72.0460 76.454 18.3201 45.151
19.0 29.9850 61.831 46.7777 33.850 71.6068 78.601 18.2297 47.159
26.0 29.8009 63.862 46.6860 34.950 71.1730 81.046 18.1371 49.430
Wrzesief 2.0 29.5819 65.274 46.5763 35.505 70.6013 82.950 18.0025 51.198
9.0 29.3561 66.885 46.4546 36.329 70.0311 85.061 17.8641 53.148
16.0 29.1067 67.859 46.3202 36.622 69.3562 86.588 17.6919 54.555
23.0 28.8475 69.101 46.1766 37.272 68.6705 88.392 17.5152 56.232
30.0 28.5767 69.643 46.0230 37.332 67.9180 89.526 17.3126 57.267
Pasds. 7.0 | 282982 | 70.332 | 458629 | 37.665 | 67.1518 | 90.814 | 17.1045 | 58.462
14.0 28.0168 70.354 45.6991 37.465 66.3433 91.441 16.8781 59.035
21.0 27.7252 70.605 45.5328 37.629 65.5106 92.306 16.6465 59.868
28.0 27.4483 70.160 45.3668 37.218 64.6935 92.448 16.4094 59.994
Listopad 4.0 27.1656 69.794 45.2024 37.047 63.8550 92.670 16.1678 60.237
11.0 26.9032 68.805 45.0448 36.385 63.0473 92.226 15.9271 59.842
18.0 26.6328 68.005 44.8928 36.062 62.2096 91.974 15.6833 59.689
25.0 26.4025 66.601 44.7521 35.240 61.4723 91.038 15.4563 58.851
Grudzieh 2.0 26.1716 65.220 44.6214 34.595 60.7171 90.116 15.2287 58.083
9.0 25.9838 63.347 44.5079 33.554 60.0707 88.612 15.0235 56.742
16.0 25.7915 61.649 44.4070 32.813 59.3967 87.279 14.8189 55.637
23.0 25.6601 59.537 44.3265 31.710 58.8985 85.410 14.6524 53.970
30.0 25.5333 57.436 44.2622 30.726 58.3925 83.532 14.4904 52.356
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MIEJSCA POZORNE (IRS) GWIAZD w 2008
w momencie 0" UT1

« Cephei 0 Cephei 11 Cephei € Pegasi
UT1 245 AT | 3723 B2 | 4™55 KO0 | 238 K2
ag;;? dapp 04353 dapp O‘géz? app ag;g dapp
21h18™ +62°36' 21h28™ +70°35 21h41™ +71°20 21h44™ +9°54’
Styczer 1.0 1872811 797722 1674590 567310 3279762 66.343 090798 427992
8.0 18.0484 78.109 16.1200 54.789 32.6091 64.924 08.9712 42.299
15.0 17.8316 75.944 15.7959 52.698 32.2502 62.931 08.8769 41.225
22.0 17.6694 74.127 15.5508 50.923 31.9767 61.229 08.8027 40.603
29.0 17.5456 71.745 15.3537 48.557 31.7457 58.925 08.7454 39.514
Luty 5.0 17.4702 69.688 15.2261 46.489 31.5901 56.898 08.7081 38.835
12.0 17.4368 67.235 15.1529 43.998 31.4854 54.431 08.6908 37.834
19.0 17.4459 65.289 15.1420 41.988 31.4505 52.428 08.6945 37.370
26.0 17.5146 62.978 15.2120 39.584 31.4948 50.008 08.7180 36.536
Marzec 4.0 17.6142 61.148 15.3278 37.643 31.5914 48.036 08.7601 36.190
11.0 17.7676 59.130 15.5172 35.487 31.7618 45.828 08.8222 35.624
18.0 17.9368 57.727 15.7319 33.934 31.9648 44.215 08.9006 35.629
25.0 18.1722 56.171 16.0401 32.203 32.2627 42.397 08.9965 35.376
Kwieciefi 1.0 18.4088 55.174 16.3523 31.026 32.5708 41.132 09.1044 35.623
8.0 18.6971 54.176 16.7383 29.828 32.9551 39.824 09.2277 35.749
15.0 18.9661 53.798 17.0993 29.257 33.3203 39.150 09.3586 36.396
22.0 19.2957 53.433 17.5489 28.681 33.7775 38.444 09.5010 36.880
29.0 19.5924 53.584 17.9537 28.634 34.1939 38.282 09.6460 37.781
Maj 6.0 19.9316 53.860 18.4215 28.699 34.6772 38.213 09.7993 38.630
13.0 20.2166 54.649 18.8144 29.303 35.0886 38.703 09.9501 39.869
20.0 20.5507 55.551 19.2811 30.009 35.5783 39.275 10.1045 41.010
27.0 20.8222 56.816 19.6600 31.107 35.9811 40.264 10.2522 42.406
Czerwiec 3.0 21.1261 58.273 20.0894 32.393 36.4388 41.425 10.4006 43.796
10.0 21.3497 60.048 20.4055 34.034 36.7827 42.976 10.5372 45.386
17.0 21.6094 61.983 20.7782 35.833 37.1880 44.667 10.6701 46.925
24.0 21.7878 64.062 21.0352 37.814 37.4750 46.575 10.7883 48.518
Lipiec 1.0 21.9902 66.365 21.3319 40.021 37.8065 48.696 10.9008 50.148
8.0 22.0991 68.743 21.4951 42.347 38.0007 50.976 10.9946 51.762
15.0 22.2325 71.298 21.6992 44.853 38.2401 53.422 11.0787 53.377
22.0 22.2783 73.763 21.7773 47.309 38.3483 55.857 11.1430 54.848
29.0 22.3416 76.470 21.8863 50.013 38.4920 58.529 11.1970 56.417
Sierpien 5.0 22.3121 78.999 21.8614 52.582 38.4952 61.107 11.2285 57.761
12.0 22.2972 81.708 21.8632 55.337 38.5291 63.862 11.2467 59.171
19.0 22.2002 84.113 21.7455 57.826 38.4360 66.387 11.2431 60.278
26.0 22.1142 86.773 21.6495 60.576 38.3691 69.164 11.2272 61.562
Wrzesiefi 2.0 21.9490 89.025 21.4375 62.953 38.1777 71.605 11.1885 62.449
9.0 21.7897 91.448 21.2391 65.508 38.0030 74.217 11.1358 63.476
16.0 21.5633 93.396 20.9413 67.617 37.7203 76.414 11.0630 64.094
23.0 21.3412 95.600 20.6547 69.987 37.4527 78.867 10.9785 64.974
30.0 21.0641 97.211 20.2853 71.787 37.0928 80.776 10.8751 65.338
Pasds. 7.0 | 207854 98.966 | 19.9174 | 73.736 | 36.7365 | 82.832 | 10.7599 | 65.909
14.0 20.4628 100.124 19.4818 75.104 36.3035 84.328 10.6304 66.013
21.0 20.1386 101.525 19.0473 76.715 35.8746 86.065 10.4929 66.455
28.0 19.7915 102.213 18.5746 77.621 35.3982 87.111 10.3443 66.318
Listopad 4.0 19.4385 102.999 18.0947 78.624 34.9155 88.253 10.1893 66.426
11.0 19.0719 103.123 17.5896 78.965 34.3989 88.743 10.0292 66.051
18.0 18.7011 103.467 17.0797 79.522 33.8799 89.449 09.8677 66.061
25.0 18.3445 103.068 16.5838 79.325 33.3668 89.398 09.7058 65.490
Grudzieti 2.0 17.9823 102.714 16.0790 79.166 32.8445 89.388 09.5453 65.165
9.0 17.6427 101.718 15.6000 78.347 32.3414 88.711 09.3909 64.385
16.0 17.3006 100.934 15.1167 77.730 31.8357 88.236 09.2432 64.008
23.0 17.0101 99.487 14.7013 76.422 31.3925 87.052 09.1064 63.115
30.0 16.7187 98.066 14.2817 75.128 30.9446 85.883 08.9792 62.449
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MIEJSCA POZORNE (IRS) GWIAZD w 2008
w momencie 0" UT1

24 Cephei « Piscis Austrini « Pegasi ~ Cephei
UT1 4™79 G8& | 117 Fomalhaut A3 | 2749 B9 | 3™21 K1
Ozgéz? dapp O‘c%;? dapp 04355 dapp az%z? dapp
22ho9™ +72°22’ 22h57™ —29°34/ 23hp4™ +15°14/ 23h39™ +77°40’
Styczet 1.0 2874895 65579 405100 567188 4472891 597535 1273800 597008
8.0 28.0708 64.381 40.3554 55.837 44.1455 58.911 11.7127 58.640
15.0 27.6451 62.610 40.2268 55.602 44.0068 57.970 10.9642 57.754
22.0 27.3154 61.077 40.1039 54.847 43.8870 57.366 10.3674 56.912
29.0 27.0142 58.921 40.0056 54.395 43.7769 56.317 09.7312 55.443
Luty 5.0 26.7982 56.995 39.9177 53.472 43.6861 55.589 09.2309 54.031
12.0 26.6235 54.605 39.8578 52.744 43.6098 54.554 08.7257 52.115
19.0 26.5328 52.632 39.8133 51.472 43.5562 53.987 08.3762 50.434
26.0 26.5140 50.199 39.7912 50.563 43.5199 53.018 08.0640 48.199
Marzec 4.0 26.5607 48.181 39.7866 49.172 43.5044 52.497 07.8825 46.229
11.0 26.6780 45.886 39.8061 48.025 43.5081 51.732 07.7577 43.876
18.0 26.8439 44.163 39.8465 46.362 43.5328 51.529 07.7593 41.967
25.0 27.1040 42.179 39.9020 45.097 43.5771 50.997 07.8525 39.647
Kwieciei 1.0 27.3881 40.740 39.9778 43.390 43.6381 50.988 08.0370 37.791
8.0 27.7509 39.213 40.0695 41.958 43.7180 50.809 08.3125 35.713
15.0 28.1092 38.328 40.1833 40.090 43.8119 51.218 08.6531 34.240
22.0 28.5635 37.357 40.3016 38.635 43.9227 51.368 09.1101 32.515
29.0 28.9884 36.950 40.4397 36.836 44.0419 52.028 09.5909 31.369
Maj 6.0 29.4861 36.597 40.5827 35.331 44.1756 52.570 10.1736 30.143
13.0 29.9224 36.844 40.7457 33.519 44.3132 53.637 10.7424 29.586
20.0 30.4435 37.123 40.9016 32.113 44.4621 54.497 11.4289 28.909
27.0 30.8840 37.871 41.0739 30.511 44.6093 55.762 12.0616 28.813
Czerwiec 3.0 31.3871 38.756 41.2387 29.201 44.7648 56.936 12.7948 28.733
10.0 31.7809 40.098 41.4190 27.748 44,9137 58.495 13.4355 29.276
17.0 32.2436 41.540 41.5806 26.664 45.0670 59.885 14.1829 29.790
24.0 32.5878 43.270 41.7533 25.552 45.2090 61.511 14.8069 30.786
Lipiec 1.0 32.9853 45.184 41.9064 24.692 45.3530 63.072 15.5263 31.856
8.0 33.2429 47.339 42.0687 23.863 45.4813 64.821 16.0896 33.406
15.0 33.5535 49.630 42.2023 23.323 45.6073 66.445 16.7442 34.986
22.0 33.7264 51.990 42.3403 22.905 45.7143 68.113 17.2257 36.880
29.0 33.9439 54.561 42.4489 22.645 45.8180 69.758 17.7962 38.889
Sierpiefi 5.0 34.0120 57.124 42.5596 22.573 45.8992 71.375 18.1700 41.163
12.0 34.1181 59.842 42.6344 22.659 45.9728 72.928 18.6185 43.510
19.0 34.0856 62.409 42.7075 22.971 46.0227 74.348 18.8681 45.968
26.0 34.0881 65.208 42.7451 23.289 46.0653 75.816 19.1971 48.576
Wrzesiefi 2.0 33.9519 67.748 42.7785 23.912 46.0822 77.051 19.3151 51.196
9.0 33.8390 70.446 42.7739 24.518 46.0880 78.302 19.4886 53.919
16.0 33.6023 72.797 42.7632 25.391 46.0690 79.280 19.4606 56.543
23.0 33.3890 75.390 42.7172 26.079 46.0405 80.402 19.4969 59.346
30.0 33.0653 77.499 42.6631 27.136 45.9873 81.120 19.3339 61.901
Pazdz. 7.0 32.7501 79.749 42.5753 27.984 45.9220 81.945 19.2035 64.567
14.0 32.3401 81.489 42.4810 29.093 45.8348 82.398 18.8901 66.932
21.0 31.9411 83.464 42.3585 29.818 45.7388 83.096 18.6226 69.491
28.0 31.4748 84.782 42.2281 30.929 45.6234 83.271 18.1912 71.562
Listopad 4.0 31.0046 86.197 42.0752 31.664 45.4981 83.628 17.7690 73.727
11.0 30.4820 86.985 41.9196 32.635 45.3580 83.550 17.2047 75.403
18.0 29.9622 87.989 41.7492 33.065 45.2132 83.803 16.6703 77.271
25.0 29.4291 88.236 41.5752 33.867 45.0584 83.473 16.0308 78.462
Grudzien 2.0 28.8870 88.530 41.3949 34.198 44.8992 83.369 15.3844 79.708
9.0 28.3475 88.149 41.2185 34.744 44.7361 82.805 14.6615 80.324
16.0 27.8097 87.972 41.0438 34.669 44.5751 82.632 13.9627 81.121
23.0 27.3189 87.052 40.8717 34.942 44.4161 81.880 13.2383 81.145
30.0 26.8227 86.151 40.7103 34.729 44.2604 81.376 12.5056 81.194
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MIEJSCA POZORNE (IRS) Biegunowej (1”.197) 2008
W momencie ()h UT1

UTI allo | Sapp UTI allo | Sapp UT1 allo | Sapp UT1 allo | Sapp
2h40™ 89°18’ 2h3gm™ 89°18’ 2h39™ 89°18’ 2h3gm™ 89°17’
Styczen 1| 88306 | 207303 | Luty 16 | 737723 | 247117 | Kwiecien 2 | 137667 | 157564 | Maj 18 | 157727 | 617682
2 | 86.999 | 20.481 17 | 72.227 | 24.093 3] 12.696 | 15.295 19 | 16.684 | 61.375
3 | 85.752 | 20.659 18 | 70.599 | 24.075 4| 11.756 | 15.001 20 | 17.710 | 61.084
4 | 84.544 | 20.844 19 | 68.834 | 24.049 51 10.919 | 14.679 21 | 18.770 | 60.813
5 | 83.343 | 21.040 20 | 66.962 | 24.005 6 | 10.249 | 14.337 22 | 19.828 | 60.561
6 | 82.112 | 21.248 21 | 65.036 | 23.932 71 09.785 | 13.987 23 | 20.851 | 60.326
7 | 80.814 | 21.468 22 | 63.119 | 23.830 81 09.513 | 13.645 24 | 21.816 | 60.104
8 | 79.417 | 21.696 23 | 61.265 | 23.699 9| 09.371 | 13.327 25 | 22.712 | 59.888
9 | 77.896 | 21.925 24 | 59.512 | 23.548 10 | 09.267 | 13.037 26 | 23.545 | 59.671
10 | 76.250 | 22.146 25 | 57.875 | 23.384 11 | 09.116 | 12.772 27 | 24.333 | 59.445
11 | 74.495 | 22.351 26 | 56.348 | 23.215 12 | 08.861 | 12.523 28 | 25.113 | 59.205
12 | 72.673 | 22.531 27 | 54.912 | 23.049 13 | 08.486 | 12.276 29 | 25.937 | 58.946
13 | 70.839 | 22.683 28 | 53.539 | 22.892 14 | 08.013 | 12.020 30 | 26.863 | 58.670
14 | 69.055 | 22.805 29 | 52.195 | 22.745 15 | 07.487 | 11.744 31 | 27.946 | 58.382
15 | 67.376 | 22.905 | Marzec 1 | 50.843 | 22.611 16 | 06.963 | 11.446 | Czerwice 1 | 29.218 | 58.095
16 | 65.832 | 22.992 2 | 49.451 | 22.486 17 | 06.495 | 11.124 2 | 30.672 | 57.823
17 | 64.422 | 23.081 3| 47.990 | 22.369 18 | 06.125 | 10.785 3| 32.249 | 57.581
18 | 63.105 | 23.183 4 | 46.443 | 22.250 19 | 05.879 | 10.433 4| 33.857 | 57.377
19 | 61.812 | 23.307 5 | 44.809 | 22.123 20 | 05.766 | 10.078 5 | 35.393 | 57.205
20 | 60.460 | 23.453 6 | 43.111 | 21.978 21 | 05.775 | 09.727 6 | 36.794 | 57.055
21 | 58.978 | 23.616 7| 41.396 | 21.806 22 | 05.883 | 09.387 7 | 38.046 | 56.907
22 | 57.329 | 23.780 8 | 39.732 | 21.603 23 | 06.057 | 09.062 8 | 39.187 | 56.749
23 | 55.519 | 23.932 9 | 38.188 | 21.372 24 | 06.260 | 08.754 9 | 40.280 | 56.571
24 | 53.595 | 24.060 10 | 36.818 | 21.122 25 | 06.457 | 08.463 10 | 41.392 | 56.372
25 | 51.619 | 24.157 11 | 35.633 | 20.869 26 | 06.618 | 08.185 11 | 42.573 | 56.156
26 | 49.657 | 24.223 12 | 34.602 | 20.625 27 | 06.723 | 07.916 12 | 43.859 | 55.928
27 | 47.755 | 24.263 13 | 33.657 | 20.403 28 | 06.763 | 07.649 13 | 45.261 | 55.699
28 | 45.939 | 24.284 14 | 32.717 | 20.204 29 | 06.744 | 07.377 14 | 46.776 | 55.474
29 | 44.217 | 24.296 15 | 31.712 | 20.024 30 | 06.692 | 07.091 15 | 48.386 | 55.263
30 | 42.580 | 24.305 16 | 30.597 | 19.853 | Maj 1| 06.651 | 06.787 16 | 50.062 | 55.069
31 | 41.005 | 24.318 17 | 29.363 | 19.680 2 | 06.680 | 06.459 17 | 51.772 | 54.895
Luty 1| 39.464 | 24.339 18 | 28.034 | 19.492 3| 06.847 | 06.112 18 | 53.477 | 54.744
2 | 37.922 | 24.372 19 | 26.655 | 19.281 4| 07.205 | 05.753 19 | 55.146 | 54.612
3 | 36.343 | 24.415 20 | 25.283 | 19.044 51 07.771 | 05.399 20 | 56.750 | 54.495
4 | 34.693 | 24.468 21 | 23.973 | 18.781 6 | 08.507 | 05.066 21 | 58.277 | 54.388
5 | 32.944 | 24.523 22 | 22.766 | 18.497 71 09.329 | 04.765 22 | 59.726 | 54.282
6 | 31.085 | 24.574 23 | 21.685 | 18.201 81 10.134 | 04.497 23 | 61.116 | 54.170
7 1 29.125 | 24.610 24 | 20.734 | 17.899 9| 10.842 | 04.254 24 | 62.480 | 54.047
8 | 27.098 | 24.622 25 | 19.896 | 17.601 10 | 11.417 | 04.021 25 | 63.864 | 53.908
9 | 25.061 | 24.605 26 | 19.144 | 17.311 11| 11.872 | 03.783 26 | 65.321 | 53.753
10 | 23.081 | 24.556 27 | 18.444 | 17.035 12 | 12.252 | 03.530 27 | 66.903 | 53.587
11 | 21.217 | 24.482 28 | 17.760 | 16.773 13 | 12.618 | 03.256 28 | 68.644 | 53.419
12 | 19.508 | 24.392 29 | 17.058 | 16.524 14 | 13.026 | 02.961 29 | 70.550 | 53.261
13 | 17.952 | 24.301 30 | 16.310 | 16.285 15 | 13.522 | 02.649 30 | 72.591 | 53.129
14 | 16.514 | 24.220 31 | 15.497 | 16.050 16 | 14.133 | 02.327 | Lipiec 1| 74.692 | 53.031
15 | 15.130 | 24.158 | Kwiccien 1 | 14.612 | 15.813 17 | 14.870 | 02.002 2 | 76.762 | 52.970
16 | 13.723 | 24.117 2| 13.667 | 15.564 18 | 15.727 | 01.682 3| 78.716 | 52.938
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MIEJSCA POZORNE (IRS) Biegunowej (1”.197) 2008
W momencie ()h UT1

UTI allo | Sapp UTI allo | Sapp UTI aSlo | Sapp UT1 allo | Sapp
2k 40™ 89°17’ 2hq1m™ 89°17' 2P g2 89°18’ 2hgom 89°18’
Lipiec 3| 187716 | 527938 | sicrpien 18 | 447911 | 547547 | Pazds. 3 | 58:870 | 05”572 | Listopad 18 | 87.500 | 22”198
4| 20512 | 52.920 19 | 46.543 | 54.676 4| 60.273 | 05.886 19 | 87.229 | 22.608
5| 22.161 | 52.898 20 | 48.256 | 54.790 5| 61.635 | 06.220 20 | 86.859 | 22.993
6| 23.719 | 52.859 21| 50.091 | 54.898 6 | 62.923 | 06.572 21 | 86.454 | 23.352
7| 25.257 | 52.799 22 | 52.060 | 55.010 7| 64.112 | 06.937 22 | 86.068 | 23.688
8| 26.839 | 52.719 23 | 54.147 | 55.139 8 | 65.186 | 07.312 23 | 85.737 | 24.008
9| 28510 | 52.626 24 | 56.300 | 55.295 9 | 66.142 | 07.688 24 | 85.475 | 24.319
10 | 30.288 | 52.528 25 | 58.451 | 55.484 10 | 66.990 | 08.058 25 | 85.278 | 24.631
11| 32.173 | 52.434 26 | 60.523 | 55.703 11 | 67.758 | 08.416 26 | 85.123 | 24.951
12| 34.148 | 52.352 27 | 62.461 | 55.945 12 | 68.492 | 08.755 27 | 84.979 | 25.283
13 | 36.187 | 52.287 28 | 64.237 | 56.196 13 | 69.248 | 09.074 28 | 84.807 | 25.630
14 | 38.254 | 52.243 29 | 65.868 | 56.442 14 | 70.087 | 09.376 29 | 84.571 | 25.991
15| 40.316 | 52.222 30| 67.401 | 56.672 15 | 71.051 | 09.670 30 | 84.240 | 26.364
16 | 42.338 | 52.222 31| 68.904 | 56.880 16 | 72.147 | 09.971 | Grudzien 1 | 83.793 | 26.743
17 | 44.290 | 52.239 | Wizesien 1| 70.440 | 57.068 17 | 73.337 | 10.293 2 | 83.222 | 27.122
18 | 46.155 | 52.268 2| 72.053 | 57.243 18 | 74.547 | 10.645 3| 82.532 | 27.494
19 | 47.927 | 52.302 3| 73.762 | 57.414 19 | 75.688 | 11.027 4| 81.744 | 27.854
20 | 49.621 | 52.331 4| 75.559 | 57.590 20 | 76.689 | 11.433 5 | 80.888 | 28.194
21| 51.267 | 52.350 5| 77.422 | 57.780 21 | 77.512 | 11.850 6 | 80.007 | 28.513
22 | 52.911 | 52.354 6| 79.315| 57.988 22 | 78.163 | 12.265 7 1 79.152 | 28.809
23 | 54.605 | 52.342 7| 81.202 | 58.217 23 | 78.678 | 12.664 8 | 78.372 | 29.087
24 | 56.400 | 52.317 8| 83.047 | 58.467 24 | 79.114 | 13.043 9 | 77.707 | 29.355
25 | 58.330 | 52.289 9| 84.818 | 58.735 25 | 79.531 | 13.399 10 | 77.167 | 29.626
26 | 60.407 | 52.269 10 | 86.492 | 59.019 26 | 79.980 | 13.736 11| 76.723 | 29.913
27 | 62.608 | 52.269 11| 88.055 | 59.310 27 | 80.493 | 14.060 12 | 76.300 | 30.227
28 | 64.877 | 52.299 12| 89.507 | 59.602 28 | 81.082 | 14.380 13 | 75.800 | 30.571
29 | 67.138 | 52.364 13| 90.867 | 59.887 29 | 81.737 | 14.705 14 | 75.134 | 30.935
30| 69.310 | 52.462 14| 92.170 | 60.157 30 | 82.431 | 15.042 15 | 74.262 | 31.303
31| 71.334 | 52.579 15| 93.469 | 60.409 31 | 83.128 | 15.396 16 | 73.200 | 31.656
Sierpien 1| 73.198 | 52.701 16 | 94.824 | 60.642 | Listopad 1 | 83.790 | 15.767 17 | 72.010 | 31.983
2| 74.934 | 52.813 17| 96.287 | 60.864 2 | 84.380 | 16.154 18 | 70.768 | 32.278
3| 76.606 | 52.905 18| 97.882 | 61.086 3| 84.871 | 16.555 19 | 69.539 | 32.544
4| 78.286 | 52.975 19| 99.599 | 61.320 4| 85.244 | 16.963 20 | 68.368 | 32.788
5| 80.030 | 53.027 20 | 101.388 | 61.579 5| 85.494 | 17.372 21 | 67.271 | 33.019
6| 81.871 | 53.071 21 | 103.178 | 61.869 6 | 85.629 | 17.776 22 | 66.246 | 33.247
7| 83.814 | 53.115 22 | 104.891 | 62.190 7 | 85.670 | 18.168 23 | 65.273 | 33.478
8 | 85.847 | 53.169 23 | 106.468 | 62.532 8 | 85.653 | 18.543 24 | 64.322 | 33.718
9| 87.941 | 53.239 24 | 107.882 | 62.885 9 | 85.628 | 18.896 25 | 63.358 | 33.969
10 | 90.064 | 53.329 25 | 109.138 | 63.236 10 | 85.653 | 19.228 26 | 62.344 | 34.233
11| 92.180 | 53.442 26 | 110.278 | 63.572 11 | 85.779 | 19.547 27 | 61.248 | 34.506
12 | 94.253 | 53.576 27 | 111.358 | 63.887 12 | 86.035 | 19.863 28 | 60.047 | 34.785
13| 96.255 | 53.728 28 | 112.442 | 64.182 13 | 86.412 | 20.192 29 | 58.728 | 35.062
14 | 98.162 | 53.894 29 | 113.578 | 64.459 14 | 86.847 | 20.546 30 | 57.296 | 35.332
15 | 99.965 | 54.067 30 | 114.795 | 64.729 15 | 87.249 | 20.932 31 | 55.766 | 35.586
16 | 101.671 | 54.238 | Pazdz. 1 | 116.096 | 64.998 16 | 87.523 | 21.345 | Styczen 1 | 54.170 | 35.821
17 | 103.305 | 54.400 2| 117.465 | 65.278 17 | 87.610 | 21.772 2 | 52.548 | 36.032
18 | 104.911 | 54.547 3| 118.870 | 65.572 18 | 87.500 | 22.198 3| 50.946 | 36.219
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MIEJSCA POZORNE (IRS) 1H Draconis (4”.128) 2008
W momencie ()h UT1

UT1 Qapp Sapp UT1 Qapp Sapp UT1 s dapp UT1 Qapp Oapp
gha7rm 81°17' ohar™ | 81°17 ohzr™ | 81°17 gha7rm 81°17
Styezen 1 | 55.866 | 117170 | Luty 16 | 587982 | 227356 | Kwiccien 2 | 56.545 | 347736 | Maj 18 | 50568 | 38'378
2 | 55.968 | 11.332 17 | 59.002 | 22.609 3| 56.450 | 34.977 19 | 50.417 | 38.304
3 | 56.069 | 11.484 18 | 59.026 | 22.884 4 | 56.344 | 35.220 20 | 50.271 | 38.214
4 | 56.172 | 11.627 19 | 59.051 | 23.186 51 56.224 | 35.452 21 | 50.134 | 38.113
5 | 56.280 | 11.766 20 | 59.069 | 23.511 6 | 56.091 | 35.661 22 | 50.004 | 38.008
6 | 56.393 | 11.907 21 | 59.076 | 23.853 7 | 55.952 | 35.835 23 | 49.882 | 37.904
7 | 56.513 | 12.057 22 1 59.071 | 24.202 8 | 55.812 | 35.974 24 | 49.767 | 37.809
8 | 56.638 | 12.223 23 | 59.053 | 24.546 9 | 55.679 | 36.085 25 | 49.656 | 37.723
9 | 56.765 | 12.410 24 1 59.024 | 24.878 10 | 55.557 | 36.182 26 | 49.545 | 37.650
10 | 56.892 | 12.621 25 | 58.987 | 25.194 11 | 55.447 | 36.282 27 | 49.432 | 37.587
11 | 57.015 | 12.855 26 | 58.946 | 25.492 12 | 55.346 | 36.396 28 | 49.313 | 37.529
12 | 57.127 | 13.108 27 | 58.905 | 25.773 13 | 55.248 | 36.531 29 | 49.185 | 37.469
13 | 57.228 | 13.370 28 | 58.865 | 26.042 14 | 55.147 | 36.686 30 | 49.048 | 37.394
14 | 57.316 | 13.629 29 | 58.830 | 26.303 15 | 55.040 | 36.856 31 | 48.903 | 37.295
15 | 57.392 | 13.877 | Marzec 1 | 58.800 | 26.563 16 | 54.923 | 37.032 | Czerwiec 1 | 48.754 | 37.163
16 | 57.461 | 14.103 2 | b8.775 | 26.828 17 | 54.795 | 37.204 2 | 48.608 | 36.995
17 | 57.527 | 14.306 3| b8.754 | 27.104 18 | 54.658 | 37.364 3| 48.472 | 36.797
18 | 57.597 | 14.489 4 | 58.734 | 27.395 19 | 54.513 | 37.505 4| 48.351 | 36.584
19 | 57.676 | 14.663 5| 58.713 | 27.705 20 | 54.364 | 37.624 5| 48.246 | 36.376
20 | 57.765 | 14.842 6 | 58.685 | 28.030 21 | 54.214 | 37.721 6 | 48.152 | 36.187
21 | 57.864 | 15.040 7 | 58.646 | 28.366 22 | 54.067 | 37.798 7 | 48.063 | 36.024
22 | 57.966 | 15.267 8 | 58.593 | 28.701 23 | 53.924 | 37.860 8 | 47.971 | 35.883
23 | 58.067 | 15.525 9 | 58.526 | 29.023 24 | 53.789 | 37.912 9| 47.872 | 35.755
24 | 58.159 | 15.810 10 | 58.447 | 29.319 25 | 53.660 | 37.962 10 | 47.764 | 35.630
25 | 58.240 | 16.112 11 | 58.364 | 29.584 26 | 53.538 | 38.015 11 | 47.647 | 35.497
26 | 58.307 | 16.418 12 | 58.281 | 29.820 27 | 53.420 | 38.076 12 | 47.523 | 35.348
27 | 58.362 | 16.721 13 | 58.205 | 30.036 28 | 53.305 | 38.149 13 | 47.396 | 35.179
28 | 58.408 | 17.013 14 | 58.139 | 30.245 29 | 53.189 | 38.233 14 | 47.269 | 34.988
29 | 58.447 | 17.292 15 | 58.083 | 30.462 30 | 53.068 | 38.327 15 | 47.145 | 34.778
30 | 58.484 | 17.556 16 | 58.032 | 30.696 | Maj 1|52.938 | 38.424 16 | 47.028 | 34.551
31 | 58.521 | 17.809 17 | 57.983 | 30.952 2 | 52.797 | 38.515 17 | 46.919 | 34.313
Luty 1 | 58.562 | 18.054 18 | 57.930 | 31.230 3| 52.646 | 38.588 18 | 46.819 | 34.071
2 | 58.606 | 18.296 19 | 57.868 | 31.521 4| 52.485 | 38.629 19 | 46.728 | 33.830
3 | 58.656 | 18.543 20 | 57.794 | 31.819 5| 52.323 | 38.633 20 | 46.645 | 33.597
4 | 58.711 | 18.800 21 | 57.709 | 32.113 6 | 52.165 | 38.602 21 | 46.567 | 33.375
5 | 58.770 | 19.074 22 | 57.612 | 32.395 7 |1 52.020 | 38.548 22 | 46.491 | 33.167
6 | 58.828 | 19.368 23 | 57.508 | 32.658 8| 51.889 | 38.488 23 | 46.415 | 32.970
7 | 58.883 | 19.685 24 1 57.399 | 32.899 9| 51.770 | 38.440 24 | 46.333 | 32.782
8 | 58.928 | 20.019 25 | 57.289 | 33.121 10 | 51.658 | 38.413 25 | 46.245 | 32.594
9 | 58.962 | 20.363 26 | 57.181 | 33.325 11 | 51.546 | 38.409 26 | 46.149 | 32.396
10 | 58.981 | 20.704 27 | 57.077 | 33.518 12 | 51.430 | 38.422 27 | 46.045 | 32.179
11 | 58.986 | 21.033 28 | 56.979 | 33.704 13 | 51.305 | 38.444 28 | 45.938 | 31.935
12 | 58.983 | 21.338 29 | 56.887 | 33.891 14 | 51.170 | 38.463 29 | 45.832 | 31.658
13 | 58.975 | 21.617 30 | 56.800 | 34.084 15 | 51.026 | 38.471 30 | 45.734 | 31.351
14 | 58.970 | 21.873 31 | 56.716 | 34.287 16 | 50.876 | 38.462 | Lipiec 1] 45.649 | 31.025
15 | 58.971 | 22.115 | Kwiecien 1 | 56.633 | 34.505 17 | 50.722 | 38.431 2 | 45.580 | 30.695
16 | 58.982 | 22.356 2 | 56.545 | 34.736 18 | 50.568 | 38.378 3| 45.526 | 30.379
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MIEJSCA POZORNE (IRS) 1H Draconis (4”.128) 2008
W momencie ()h UT1

UT1 allo | Sapp UT1 allo | Sapp UT1 aSlo | Sapp UT1 allo | Sapp
oh37™ | 81°17 oharm | 81°17 oh37™ | 81°16' 9h37™ | 81°16’
Lipicc 3 | 45.526 | 30"379 | Sicrpien 18 | 447466 | 157580 | pasdz. 3 | 47736 | 607149 | Listopad 18 | 54:315 | 507688
4 | 45.481 | 30.087 19 | 44.488 | 15.273 4| 47.843 | 59.824 19 | 54.495 | 50.621
5| 45.437 | 29.822 20 | 44.503 | 14.956 5 | 47.960 | 59.501 20 | 54.667 | 50.577
6 | 45.388 | 29.578 21 | 44.513 | 14.618 6 | 48.086 | 59.187 21 | 54.829 | 50.545
7| 45.331 | 29.342 22 | 44.522 | 14.255 7| 48.219 | 58.887 22 | 54.980 | 50.514
8 | 45.264 | 29.103 23 | 44.536 | 13.867 8 | 48.359 | 58.605 23 | 55.124 | 50.478
9 | 45.190 | 28.852 24 | 44.561 | 13.460 9 | 48.501 | 58.343 24 | 55.263 | 50.430
10 | 45.112 | 28.583 25 | 44.599 | 13.045 10 | 48.644 | 58.101 25 | 55.400 | 50.371
11 | 45.034 | 28.293 26 | 44.652 | 12.637 11 | 48.782 | 57.876 26 | 55.541 | 50.303
12 | 44.958 | 27.984 27 | 44.717 | 12.247 12 | 48.913 | 57.661 27 | 55.686 | 50.229
13 | 44.889 | 27.660 28 | 44.788 | 11.883 13 | 49.035 | 57.446 28 | 55.838 | 50.157
14 | 44.828 | 27.325 29 | 44.861 | 11.546 14 | 49.149 | 57.221 29 | 55.998 | 50.092
15 | 44.777 | 26.985 30 | 44.929 | 11.230 15 | 49.257 | 56.975 30 | 56.164 | 50.041
16 | 44.736 | 26.648 31 | 44.988 | 10.925 16 | 49.365 | 56.703 | Grudzien 1 | 56.334 | 50.009
17 | 44.703 | 26.318 | Wrzesien 1 | 45.038 | 10.618 17 | 49.481 | 56.410 2 | 56.508 | 49.998
18 | 44.678 | 26.001 2 | 45.081 | 10.300 18 | 49.608 | 56.105 3 | 56.680 | 50.009
19 | 44.655 | 25.699 3| 45.121 | 09.965 19 | 49.750 | 55.806 4| 56.849 | 50.041
20 | 44.633 | 25.412 4| 45.161 | 09.614 20 | 49.905 | 55.525 5| 57.011 | 50.089
21 | 44.608 | 25.136 5 | 45.206 | 09.247 21 | 50.068 | 55.272 6 | 57.164 | 50.146
22 | 44.576 | 24.864 6 | 45.258 | 08.869 22 | 50.233 | 55.051 7 | 57.308 | 50.204
23 | 44.536 | 24.586 7| 45.319 | 08.488 23 | 50.394 | 54.857 8 | 57.442 | 50.253
24 | 44.489 | 24.294 8 | 45.390 | 08.109 24 | 50.548 | 54.681 9 | 57.570 | 50.283
25 | 44.438 | 23.978 9 | 45.470 | 07.738 25 | 50.692 | 54.514 10 | 57.697 | 50.291
26 | 44.388 | 23.634 10 | 45.558 | 07.380 26 | 50.828 | 54.345 11 | 57.829 | 50.278
27 | 44.343 | 23.263 11 | 45.652 | 07.040 27 | 50.958 | 54.167 12 | 57.972 | 50.255
28 | 44.311 | 22.872 12 | 45.749 | 06.719 28 | 51.084 | 53.976 13 | 58.128 | 50.238
29 | 44.293 | 22.474 13 | 45.844 | 06.417 29 | 51.211 | 53.772 14 | 58.297 | 50.245
30 | 44.291 | 22.084 14 | 45.934 | 06.127 30 | 51.343 | 53.558 15 | 58.470 | 50.288
31 | 44.300 | 21.715 15 | 46.016 | 05.842 31 | 51.481 | 53.339 16 | 58.642 | 50.367
Sierpies 1 | 44.314 | 21.373 16 | 46.090 | 05.552 | Listopad 1 | 51.628 | 53.122 17 | 58.804 | 50.475
2 | 44.326 | 21.057 17 | 46.156 | 05.244 2| 51.783 | 52.914 18 | 58.954 | 50.599
3| 44.331 | 20.756 18 | 46.220 | 04.913 3| 51.945 | 52.719 19 | 59.091 | 50.727
4 | 44.327 | 20.459 19 | 46.288 | 04.557 4| 52.113 | 52.543 20 | 59.219 | 50.851
5| 44.315 | 20.155 20 | 46.364 | 04.181 5| 52.283 | 52.389 21 | 59.339 | 50.964
6 | 44.296 | 19.835 21 | 46.454 | 03.798 6 | 52.454 | 52.256 22 | 59.456 | 51.066
7| 44.277 | 19.497 22 | 46.558 | 03.421 71 52.621 | 52.141 23 | 59.574 | 51.157
8 | 44.259 | 19.140 23 | 46.673 | 03.063 8 | 52.781 | 52.041 24 | 59.695 | 51.242
9 | 44.247 | 18.768 24 | 46.797 | 02.731 9 | 52.933 | 51.947 25 | 59.822 | 51.327
10 | 44.243 | 18.386 25 | 46.922 | 02.427 10 | 53.076 | 51.849 26 | 59.954 | 51.417
11 | 44.249 | 17.999 26 | 47.044 | 02.147 11 | 53.210 | 51.736 27 | 60.092 | 51.520
12 | 44.265 | 17.615 27 | 47.158 | 01.881 12 | 53.341 | 51.600 28 | 60.234 | 51.640
13 | 44.290 | 17.238 28 | 47.263 | 01.620 13 | 53.476 | 51.439 29 | 60.378 | 51.780
14 | 44.323 | 16.875 29 | 47.360 | 01.354 14 | 53.619 | 51.262 30 | 60.520 | 51.942
15 | 44.360 | 16.529 30 | 47.452 | 01.074 15 | 53.777 | 51.083 31 | 60.658 | 52.125
16 | 44.399 | 16.200 | pazdz. 1 | 47.543 | 00.779 16 | 53.949 | 50.920 | Styczes 1 | 60.789 | 52.324
17 | 44.435 | 15.886 2 | 47.636 | 00.469 17 | 54.130 | 50.786 21 60.911 | 52.534
18 | 44.466 | 15.580 3| 47.736 | 00.149 18 | 54.315 | 50.688 3| 61.021 | 52.745
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MIEJSCA POZORNE (IRS) ¢ Ursae minoris (4”.121) 2008
W momencie ()h UT1

UT1 a(f];g Sapp UT1 a(%g Sapp UT1 a,%g dapp UT1 a(%g Oapp
16744™ | 82°00/ 16"44™ | 82°00/ 16"44™ | 82°00’ 16"44™ | 82°01'
Styezen 1 | 36.740 | 647996 | Luty 16 | 417375 | 547035 | Kwiccien 2 | 47°993 | 557484 | Maj 18 | 513336 | 077946
2| 36.794 | 64.704 17 | 41.493 | 53.904 3 | 48.133 | 55.624 19 | 51.342 | 08.314
3 | 36.844 | 64.416 18 | 41.619 | 53.756 4 | 48.277 | 55.790 20 | 51.338 | 08.675
4 | 36.889 | 64.126 19 | 41.757 | 53.602 5 | 48.420 | 55.989 21 | 51.327 | 09.022
5 | 36.931 | 63.828 20 | 41.908 | 53.455 6 | 48.556 | 56.221 22 | 51.312 | 09.352
6 | 36.972 | 63.516 21 | 42.070 | 53.326 7 | 48.679 | 56.480 23 | 51.294 | 09.665
7| 37.015 | 63.188 22 | 42.238 | 53.224 8 | 48.785 | 56.750 24 | 51.278 | 09.962
8 | 37.064 | 62.844 23 | 42.408 | 53.152 9 | 48.876 | 57.013 25 | 51.266 | 10.247
9 | 37.122 | 62.487 24 | 42.576 | 53.108 10 | 48.957 | 57.256 26 | 51.258 | 10.527
10 | 37.191 | 62.126 25 | 42.739 | 53.086 11 | 49.035 | 57.473 27 | 51.256 | 10.810
11 | 37.271 | 61.768 26 | 42.895 | 53.078 12 | 49.117 | 57.667 28 | 51.258 | 11.106
12 | 37.363 | 61.426 27 | 43.043 | 53.076 13 | 49.207 | 57.848 29 | 51.261 | 11.421
13 | 37.463 | 61.107 28 | 43.185 | 53.074 14 | 49.307 | 58.029 30 | 51.261 | 11.760
14 | 37.566 | 60.819 29 | 43.322 | 53.065 15 | 49.416 | 58.220 31| 51.252 | 12.125
15 | 37.667 | 60.559 | Marzec 1| 43.456 | 53.046 16 | 49.530 | 58.432 | Czerwiec 1 | 51.229 | 12.508
16 | 37.761 | 60.322 2 | 43.591 | 53.014 17 | 49.646 | 58.669 2| 51.188 | 12.895
17 | 37.844 | 60.098 3 | 43.730 | 52.970 18 | 49.759 | 58.931 3| 51.131 | 13.269
18 | 37.918 | 59.870 4 1 43.875 | 52.919 19 | 49.865 | 59.215 4 151.062 | 13.613
19 | 37.984 | 59.627 5 | 44.028 | 52.868 20 | 49.963 | 59.515 51 50.991 | 13.923
20 | 38.050 | 59.358 6 | 44.191 | 52.826 21 | 50.051 | 59.823 6 | 50.924 | 14.202
21 | 38.121 | 59.064 7 | 44.362 | 52.806 22 | 50.128 | 60.132 7| 50.867 | 14.464
22 | 38.204 | 58.753 8 |1 44.536 | 52.818 23 | 50.197 | 60.434 8 | 50.821 | 14.725
23 | 38.301 | 58.437 9 | 44.709 | 52.865 24 | 50.260 | 60.725 9 | 50.784 | 14.998
24 | 38.414 | 58.132 10 | 44.873 | 52.944 25 | 50.319 | 61.002 10 | 50.751 | 15.291
25 | 38.537 | 57.849 11 | 45.025 | 53.045 26 | 50.377 | 61.264 11 | 50.716 | 15.605
26 | 38.667 | 57.593 12 | 45.162 | 53.152 27 | 50.437 | 61.513 12 | 50.677 | 15.939
27 | 38.799 | 57.365 13 | 45.289 | 53.250 28 | 50.502 | 61.754 13 | 50.629 | 16.286
28 | 38.929 | 57.162 14 | 45.409 | 53.328 29 | 50.572 | 61.995 14 | 50.571 | 16.639
29 | 39.055 | 56.975 15 | 45.529 | 53.384 30 | 50.648 | 62.243 15 | 50.504 | 16.990
30 | 39.175 | 56.799 16 | 45.655 | 53.422 | Maj 1] 50.728 | 62.510 16 | 50.427 | 17.333
31 | 39.289 | 56.626 17 | 45.791 | 53.451 2 | 50.808 | 62.803 17 | 50.342 | 17.661
Luty 1] 39.399 | 56.449 18 | 45.937 | 53.484 3 | 50.883 | 63.127 18 | 50.252 | 17.970
2 | 39.506 | 56.262 19 | 46.092 | 53.532 4 | 50.946 | 63.478 19 | 50.160 | 18.259
3| 39.614 | 56.063 20 | 46.254 | 53.603 51 50.993 | 63.846 20 | 50.069 | 18.529
4 | 39.724 | 55.850 21 | 46.417 | 53.703 6 | 51.022 | 64.212 21 | 49.981 | 18.783
5 | 39.841 | 55.624 22 | 46.578 | 53.830 71 51.037 | 64.560 22 | 49.899 | 19.029
6 | 39.967 | 55.393 23 | 46.733 | 53.981 8 | 51.044 | 64.877 23 | 49.823 | 19.274
7 | 40.104 | 55.165 24 | 46.879 | 54.148 9 | 51.053 | 65.165 24 | 49.751 | 19.526
8 | 40.252 | 54.952 25 | 47.017 | 54.324 10 | 51.069 | 65.431 25 | 49.682 | 19.794
9 | 40.409 | 54.763 26 | 47.145 | 54.500 11 | 51.095 | 65.690 26 | 49.611 | 20.083
10 | 40.568 | 54.606 27 | 47.267 | 54.670 12 | 51.131 | 65.956 27 | 49.533 | 20.393
11 | 40.725 | 54.483 28 | 47.384 | 54.831 13 | 51.173 | 66.238 28 | 49.444 | 20.720
12 | 40.875 | 54.387 29 | 47.499 | 54.978 14 | 51.216 | 66.542 29 | 49.340 | 21.053
13 | 41.014 | 54.308 30 | 47.615 | 55.113 15 | 51.258 | 66.869 30 | 49.220 | 21.378
14 | 41.141 | 54.231 31 | 47.735 | 55.238 16 | 51.293 | 67.216 | Lipiec 1| 49.087 | 21.678
15 | 41.260 | 54.143 | Kwiecien 1 | 47.860 | 55.359 17 | 51.319 | 67.578 2 | 48.946 | 21.945
16 | 41.375 | 54.035 2| 47.993 | 55.484 18 | 51.336 | 67.946 3 | 48.808 | 22.175
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MIEJSCA POZORNE (IRS) ¢ Ursae minoris (4”.121) 2008
W momencie ()h UT1

UT1 allo | Sapp UT1 allo | Sapp UTI aSlo | Sapp UT1 allo | Sapp
16h44™ 82°01/ 16h44™ | 82°01’ 16h44™ | 82°01’ 16M44™ | 82°00’
Lipiec 3 | 48808 | 22”175 | Sierpien 18 | 417914 | 297608 | Pazaz. 3 | 337628 | 277217 | Listopad 18 | 27°438 | 75092
4 | 48.678 | 22.378 19 | 41.759 | 29.661 4| 33.446 | 27.074 19 | 27.359 | 74.698
5| 48.559 | 22.571 20 | 41.601 | 29.734 5| 33.262 | 26.909 20 | 27.294 | 74.317
6 | 48.452 | 22.769 21 | 41.436 | 29.823 6 | 33.079 | 26.721 21 | 27.237 | 73.954
7 | 48.351 | 22.983 22 | 41.260 | 29.922 71 32.900 | 26.512 22 | 27.185 | 73.613
8 | 48.252 | 23.219 23 | 41.070 | 30.016 8 | 32.728 | 26.285 23 | 27.132 | 73.291
9 | 48.149 | 23.474 24 | 40.869 | 30.093 9 | 32.565 | 26.045 24 | 27.077 | 72.982
10 | 48.039 | 23.744 25 | 40.660 | 30.141 10 | 32.411 | 25.799 25 | 27.016 | 72.679
11 | 47.921 | 24.020 26 | 40.450 | 30.156 11 | 32.266 | 25.557 26 | 26.950 | 72.372
12 | 47.792 | 24.294 27 | 40.244 | 30.138 12 | 32.128 | 25.327 27 | 26.881 | 72.056
13 | 47.655 | 24.559 28 | 40.049 | 30.096 13 | 31.993 | 25.116 28 | 26.810 | 71.724
14 | 47.510 | 24.809 29 | 39.865 | 30.046 14 | 31.856 | 24.928 29 | 26.741 | 71.374
15 | 47.360 | 25.039 30 | 39.693 | 29.999 15 | 31.712 | 24.757 30 | 26.676 | 71.005
16 | 47.208 | 25.247 31 | 39.528 | 29.968 16 | 31.556 | 24.592 | Grudzies 1 | 26.618 | 70.620
17 | 47.057 | 25.433 | Wizesien 1 | 39.366 | 29.957 17 | 31.388 | 24.418 2 | 26.569 | 70.223
18 | 46.910 | 25.601 2 | 39.201 | 29.965 18 | 31.212 | 24.219 3| 26.530 | 69.821
19 | 46.768 | 25.756 3| 39.030 | 29.984 19 | 31.033 | 23.988 4| 26.503 | 69.421
20 | 46.633 | 25.906 4 | 38.850 | 30.007 20 | 30.859 | 23.722 5 | 26.484 | 69.031
21 | 46.504 | 26.062 5 | 38.663 | 30.024 21 | 30.696 | 23.430 6 | 26.473 | 68.658
22 | 46.379 | 26.230 6 | 38.469 | 30.027 22 | 30.547 | 23.125 7 | 26.466 | 68.306
23 | 46.254 | 26.416 7| 38.270 | 30.012 23 | 30.411 | 22.819 8 | 26.457 | 67.977
24 | 46.125 | 26.622 8 | 38.070 | 29.974 24 | 30.286 | 22.524 9 | 26.442 | 67.667
25 | 45.986 | 26.844 9 | 37.870 | 29.913 25 | 30.168 | 22.246 10 | 26.417 | 67.367
26 | 45.835 | 27.073 10 | 37.674 | 29.829 26 | 30.052 | 21.988 11 | 26.381 | 67.060
27 | 45.669 | 27.296 11 | 37.485 | 29.728 27 | 29.935 | 21.746 12 | 26.337 | 66.732
28 | 45.490 | 27.499 12 | 37.304 | 29.616 28 | 29.813 | 21.514 13 | 26.291 | 66.371
29 | 45.304 | 27.671 13 | 37.132 | 29.502 29 | 29.685 | 21.283 14 | 26.253 | 65.978
30 | 45.116 | 27.807 14 | 36.967 | 29.394 30 | 29.551 | 21.046 15 | 26.230 | 65.563
31 | 44.935 | 27.912 15 | 36.807 | 29.301 31 | 29.413 | 20.795 16 | 26.224 | 65.142
Sierpien 1 | 44.764 | 27.997 16 | 36.647 | 29.229 | Listopad 1 | 29.273 | 20.524 17 | 26.234 | 64.733
2 | 44.605 | 28.079 17 | 36.482 | 29.177 2| 29.135 | 20.233 18 | 26.255 | 64.347
3 | 44.456 | 28.172 18 | 36.308 | 29.137 31 29.001 | 19.921 19 | 26.283 | 63.986
4| 44.312 | 28.284 19 | 36.121 | 29.097 4| 28.874 | 19.591 20 | 26.311 | 63.650
5| 44.168 | 28.417 20 | 35.922 | 29.042 5| 28.756 | 19.248 21 | 26.337 | 63.332
6 | 44.018 | 28.566 21 | 35.716 | 28.959 6 | 28.648 | 18.900 22 | 26.359 | 63.023
7 | 43.860 | 28.724 22 | 35.509 | 28.844 7 | 28.550 | 18.553 23 | 26.376 | 62.716
8 | 43.693 | 28.882 23 | 35.306 | 28.696 8 | 28.461 | 18.216 24 | 26.389 | 62.403
9 | 43.518 | 29.032 24 | 35.114 | 28.524 9 | 28.377 | 17.896 25 | 26.400 | 62.079
10 | 43.335 | 29.167 25 | 34.933 | 28.339 10 | 28.294 | 17.598 26 | 26.412 | 61.740
11 | 43.148 | 29.281 26 | 34.765 | 28.155 11 | 28.208 | 17.321 27 | 26.428 | 61.386
12 | 42.958 | 29.373 27 | 34.607 | 27.983 12 | 28.112 | 17.058 28 | 26.451 | 61.017
13 | 42.770 | 29.442 28 | 34.453 | 27.829 13 | 28.004 | 16.795 29 | 26.482 | 60.638
14 | 42.585 | 29.490 29 | 34.299 | 27.694 14 | 27.886 | 16.516 30 | 26.524 | 60.256
15 | 42.406 | 29.523 30 | 34.141 | 27.573 15 | 27.763 | 16.205 31 | 26.576 | 59.878
16 | 42.235 | 29.547 | Pazaz. 1| 33.977 | 27.459 16 | 27.642 | 15.859 | Styczen 1 | 26.639 | 59.511
17 | 42.072 | 29.572 2 | 33.806 | 27.343 17 | 27.533 | 15.484 2| 26.709 | 59.162
18 | 41.914 | 29.608 3| 33.628 | 27.217 18 | 27.438 | 15.092 3| 26.783 | 58.836
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MIEJSCA POZORNE (IRS) 6 Ursae Minoris (47?35) 2008
W momencie ()h UT1

UTI allo | Sapp UTI allo | Sapp UT1 allo | Sapp UT1 allo | Sapp
17728™ | 86°34’ 17728™ | 86°34’ 17729™ | 86°34/ 17"29™ | 86°34/
Styezen 1| 500567 | 377441 | Luty 16 | 587918 | 257195 | Kwiccien 2 | 147345 | 247094 | Maj 18 | 247541 | 34’816
2 | 50.631 | 37.141 17 | 59.161 | 25.025 3| 14.693 | 24.175 19 | 24.630 | 35.169
3 | 50.686 | 36.848 18 | 59.418 | 24.836 4| 15.056 | 24.278 20 | 24.696 | 35.518
4 | 50.730 | 36.554 19 | 59.701 | 24.635 5| 15.425 | 24.415 21 | 24.742 | 35.857
5 | 50.765 | 36.254 20 | 60.015 | 24.435 6 | 15.783 | 24.587 22 | 24.774 | 36.181
6 | 50.795 | 35.941 21 | 60.358 | 24.250 7 116.117 | 24.791 23 | 24.798 | 36.488
7 | 50.826 | 35.611 22 | 60.722 | 24.087 8| 16.416 | 25.012 24 | 24.821 | 36.779
8 | 50.867 | 35.262 23 | 61.097 | 23.954 9| 16.678 | 25.233 25 | 24.850 | 37.058
9 | 50.925 | 34.899 24 | 61.473 | 23.848 10 | 16.913 | 25.437 26 | 24.890 | 37.329
10 | 51.007 | 34.525 25 | 61.841 | 23.766 11 | 17.136 | 25.616 27 | 24.942 | 37.601
11 | 51.119 | 34.151 26 | 62.196 | 23.700 12 | 17.363 | 25.772 28 | 25.007 | 37.883
12 | 51.258 | 33.787 27 | 62.535 | 23.644 13| 17.606 | 25.911 29 | 25.079 | 38.184
13 | 51.421 | 33.443 28 | 62.859 | 23.590 14 | 17.871 | 26.046 30 | 25.148 | 38.511
14 | 51.598 | 33.127 29 | 63.170 | 23.531 15 | 18.158 | 26.188 31 | 25.203 | 38.865
15 | 51.776 | 32.841 | Marzec 1 | 63.474 | 23.462 16 | 18.462 | 26.348 | Crerwice 1 | 25.229 | 39.243
16 | 51.942 | 32.580 2| 63.775 | 23.381 17 | 18.775 | 26.531 2 | 25.215 | 39.632
17 | 52.088 | 32.334 3| 64.082 | 23.287 18 | 19.088 | 26.739 3| 25.161 | 40.014
18 | 52.210 | 32.091 4 | 64.403 | 23.182 19 | 19.390 | 26.972 4| 25.074 | 40.373
19 | 52.311 | 31.833 5| 64.743 | 23.074 20 | 19.676 | 27.224 5 | 24.972 | 40.698
20 | 52.405 | 31.552 6 | 65.106 | 22.971 21 | 19.940 | 27.489 6 | 24.875 | 40.991
21 | 52.507 | 31.244 7| 65.492 | 22.887 22 | 20.181 | 27.758 7| 24.798 | 41.264
22 | 52.632 | 30.913 8 | 65.894 | 22.831 23 | 20.401 | 28.023 8 | 24.746 | 41.531
23 | 52.790 | 30.573 9 | 66.298 | 22.811 24 | 20.604 | 28.280 9 | 24.716 | 41.806
24 | 52.984 | 30.236 10 | 66.691 | 22.826 25 | 20.795 | 28.525 10 | 24.699 | 42.099
25 | 53.208 | 29.917 11 | 67.059 | 22.867 26 | 20.982 | 28.754 11 | 24.685 | 42.414
26 | 53.453 | 29.622 12 | 67.396 | 22.919 27 | 21.170 | 28.971 12 | 24.663 | 42.750
27 | 53.709 | 29.354 13 | 67.705 | 22.967 28 | 21.366 | 29.178 13 | 24.625 | 43.102
28 | 53.965 | 29.110 14 | 67.996 | 22.998 29 | 21.575 | 29.382 14 | 24.565 | 43.463
29 | 54.214 | 28.884 15 | 68.282 | 23.007 30 | 21.799 | 29.591 15 | 24.482 | 43.828
30 | 54.453 | 28.671 16 | 68.577 | 22.995 | Maj 1]22.036 | 29.817 16 | 24.376 | 44.188
31 | 54.679 | 28.463 17 | 68.892 | 22.972 2 | 22.280 | 30.067 17 | 24.249 | 44.536
Luty 1| 54.894 | 28.253 18 | 69.233 | 22.947 3| 22.518 | 30.350 18 | 24.106 | 44.868
2 | 55.101 | 28.035 19 | 69.598 | 22.933 4| 22.736 | 30.665 19 | 23.954 | 45.181
3 | 55.306 | 27.804 20 | 69.982 | 22.940 5| 22.919 | 31.002 20 | 23.800 | 45.474
4 | 55.514 | 27.557 21 | 70.376 | 22.973 6 | 23.061 | 31.345 21 | 23.650 | 45.751
5 | 55.735 | 27.297 22 | 70.770 | 23.035 7 | 23.166 | 31.675 22 | 23.511 | 46.017
6 | 55.976 | 27.027 23 | 71.155 | 23.122 8 | 23.248 | 31.978 23 | 23.386 | 46.280
7 | 56.242 | 26.755 24 | 71.525 | 23.228 9 | 23.326 | 32.252 24 | 23.273 | 46.549
8 | 56.537 | 26.493 25 | 71.875 | 23.346 10 | 23.416 | 32.502 25 | 23.169 | 46.832
9 | 56.855 | 26.252 26 | 72.206 | 23.468 11 | 23.528 | 32.740 26 | 23.065 | 47.136
10 | 57.188 | 26.041 27 | 72.519 | 23.587 12 | 23.663 | 32.981 27 | 22.952 | 47.463
11 | 57.523 | 25.864 28 | 72.820 | 23.697 13 | 23.816 | 33.235 28 | 22.815 | 47.811
12 | 57.846 | 25.717 29 | 73.112 | 23.796 14 | 23.979 | 33.510 29 | 22.645 | 48.172
13 | 58.148 | 25.590 30 | 73.405 | 23.882 15 | 24.140 | 33.809 30 | 22.436 | 48.531
14 | 58.424 | 25.469 31 | 73.704 | 23.956 16 | 24.293 | 34.129 | Lipiec 1| 22.192 | 48.872
15 | 58.677 | 25.341 | Kwiccien 1 | 74.016 | 24.025 17 | 24.428 | 34.467 2 | 21.925 | 49.182
16 | 58.918 | 25.195 2 | 74.345 | 24.094 18 | 24.541 | 34.816 3| 21.653 | 49.456
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MIEJSCA POZORNE (IRS) 6 Ursae Minoris (47?35) 2008
W momencie ()h UT1

UT1 allo | Sapp UT1 allo | Sapp UTI aSlo | Sapp UT1 allo | Sapp
17729™ | 86°34’ 17728™ | 86°34’ 177h28™ | 86°34’ 17h28™ | 86°34’
Lipiec 3 | 217653 | 497456 | Sierpien 18 | 67°351 | 59”196 | Pasdz. 3 | 47.844 | 60047 | Listopad 18 | 317163 | 507791
4 | 21.395 | 49.700 19 | 67.005 | 59.305 4 | 47.397 | 59.980 19 | 30.902 | 50.443
5| 21.162 | 49.929 20 | 66.659 | 59.434 5 | 46.941 | 59.893 20 | 30.674 | 50.101
6 | 20.955 | 50.158 21 | 66.298 | 59.583 6 | 46.483 | 59.783 21 | 30.470 | 49.775
71 20.768 | 50.401 22 | 65.914 | 59.746 7 | 46.030 | 59.650 22 | 30.280 | 49.468
8 | 20.588 | 50.664 23 | 65.499 | 59.909 8 | 45.589 | 59.497 23 | 30.094 | 49.180
9 | 20.405 | 50.948 24 | 65.053 | 60.061 9 | 45.164 | 59.328 24 | 29.904 | 48.906
10 | 20.210 | 51.249 25 | 64.584 | 60.187 10 | 44.759 | 59.150 25 | 29.703 | 48.640
11 | 19.994 | 51.559 26 | 64.104 | 60.281 11 | 44.377 | 58.972 26 | 29.490 | 48.373
12 | 19.757 | 51.872 27 | 63.628 | 60.341 12 | 44.013 | 58.803 27 | 29.267 | 48.097
13 | 19.496 | 52.180 28 | 63.169 | 60.375 13 | 43.661 | 58.652 28 | 29.037 | 47.808
14 | 19.215 | 52.476 29 | 62.737 | 60.394 14 | 43.309 | 58.523 29 | 28.805 | 47.499
15 | 18.918 | 52.754 30 | 62.331 | 60.414 15 | 42.944 | 58.415 30 | 28.580 | 47.171
16 | 18.612 | 53.012 31 | 61.947 | 60.445 16 | 42.553 | 58.318 | Grudzien 1 | 28.368 | 46.824
17 | 18.302 | 53.247 | Wrzesien 1 | 61.572 | 60.495 17 | 42.133 | 58.217 2 | 28.175 | 46.462
18 | 17.998 | 53.464 2| 61.195 | 60.565 18 | 41.687 | 58.095 3| 28.005 | 46.091
19 | 17.704 | 53.665 3| 60.807 | 60.649 19 | 41.230 | 57.942 4| 27.859 | 45.717
20 | 17.425 | 53.860 4| 60.401 | 60.739 20 | 40.776 | 57.753 5| 27.737 | 45.350
21 | 17.160 | 54.056 5| 59.975 | 60.828 21 | 40.341 | 57.535 6 | 27.636 | 44.996
22 | 16.908 | 54.264 6 | 59.530 | 60.906 22 | 39.936 | 57.298 7 | 27.546 | 44.662
23 | 16.660 | 54.489 71 59.071 | 60.967 23 | 39.561 | 57.056 8 | 27.459 | 44.351
24 | 16.405 | 54.736 8 | 58.603 | 61.007 24 | 39.214 | 56.819 9 | 27.362 | 44.062
25 | 16.133 | 55.002 9 | 58.132 | 61.024 25 | 38.887 | 56.598 10 | 27.243 | 43.785
26 | 15.833 | 55.280 10 | 57.666 | 61.018 26 | 38.569 | 56.394 11 | 27.099 | 43.507
27 | 15.498 | 55.559 11 | 57.210 | 60.992 27 | 38.251 | 56.207 12 | 26.930 | 43.211
28 | 15.130 | 55.823 12 | 56.771 | 60.952 28 | 37.923 | 56.032 13 | 26.752 | 42.884
29 | 14.737 | 56.060 13 | 56.351 | 60.906 29 | 37.583 | 55.861 14 | 26.584 | 42.522
30 | 14.334 | 56.262 14 | 55.951 | 60.864 30 | 37.227 | 55.686 15 | 26.445 | 42.132
31 | 13.938 | 56.431 15 | 55.565 | 60.835 31 | 36.859 | 55.499 16 | 26.345 | 41.730
Sierpien 1 | 13.563 | 56.576 16 | 55.184 | 60.827 | Listopad 1 | 36.484 | 55.294 17 | 26.284 | 41.334
2| 13.215 | 56.713 17 | 54.795 | 60.839 2 | 36.107 | 55.068 18 | 26.254 | 40.955
3| 12.892 | 56.857 18 | 54.387 | 60.868 3| 35.736 | 54.820 19 | 26.243 | 40.599
4| 12.584 | 57.019 19 | 53.950 | 60.902 4| 35.377 | 54.552 20 | 26.240 | 40.266
5| 12.279 | 57.200 20 | 53.483 | 60.926 5| 35.036 | 54.268 21 | 26.235 | 39.952
6 | 11.966 | 57.400 21 | 52.994 | 60.927 6 | 34.717 | 53.974 22 | 26.221 | 39.650
7| 11.637 | 57.612 22 | 52.494 | 60.895 7 | 34.421 | 53.678 23 | 26.198 | 39.351
8 | 11.287 | 57.828 23 | 51.998 | 60.830 8 | 34.147 | 53.388 24 | 26.164 | 39.048
9 | 10.915 | 58.039 24 | 51.520 | 60.737 9 | 33.890 | 53.113 25 | 26.124 | 38.734
10 | 10.524 | 58.239 25 | 51.068 | 60.627 10 | 33.640 | 52.859 26 | 26.082 | 38.406
11 | 10.118 | 58.420 26 | 50.644 | 60.513 11 | 33.385 | 52.628 27 | 26.046 | 38.060
12 | 09.701 | 58.581 27 | 50.244 | 60.407 12 | 33.112 | 52.414 28 | 26.022 | 37.699
13 | 09.282 | 58.718 28 | 49.860 | 60.317 13 | 32.812 | 52.205 29 | 26.016 | 37.324
14 | 08.867 | 58.834 29 | 49.480 | 60.246 14 | 32.483 | 51.984 30 | 26.033 | 36.941
15 | 08.463 | 58.932 30 | 49.094 | 60.190 15 | 32.137 | 51.735 31 | 26.075 | 36.558
16 | 08.075 | 59.019 | Pazdz. 1 | 48.695 | 60.145 16 | 31.790 | 51.450 | Styczen 1| 26.143 | 36.182
17 | 07.705 | 59.104 2 | 48.278 | 60.100 17 | 31.461 | 51.131 2| 26.232 | 35.821
18 | 07.351 | 59.196 3| 47.844 | 60.047 18 | 31.163 | 50.791 3| 26.335 | 35.480
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MIEJSCA POZORNE (IRS) 36H Cephei (47770) 2008
W momencie ()h UT1

UTI allo | Sapp UTI allo | Sapp UT1 allo | Sapp UT1 allo | Sapp
22 53™ 84°23' 22h53™ | 84°23’ 22h53™ | 84°23’ 22h53™ | 84°23’
Styezen 1| 437221 | 397912 | Luty 16 | 35954 | 307231 | Kwiccien 2 | 36.714 | 167377 | Maj 18 | 447766 | 09”380
2 | 43.030 | 39.798 17 | 35.865 | 29.985 3| 36.800 | 16.085 19 | 45.008 | 09.366
3 | 42.843 | 39.693 18 | 35.765 | 29.723 4| 36.903 | 15.784 20 | 45.244 | 09.373
4 | 42.654 | 39.598 19 | 35.659 | 29.437 5| 37.029 | 15.484 21 | 45.472 | 09.396
5 | 42.460 | 39.510 20 | 35.557 | 29.123 6 | 37.177 | 15.198 22 | 45.689 | 09.429
6 | 42.257 | 39.424 21 | 35.467 | 28.787 71 37.344 | 14.939 23 | 45.804 | 09.467
7 | 42.043 | 39.334 22 | 35.395 | 28.436 8 | 37.520 | 14.714 24 | 46.088 | 09.502
8 | 41.817 | 39.234 23 | 35.342 | 28.079 9 | 37.691 | 14.521 25 | 46.274 | 09.531
9 | 41.582 | 39.116 24 | 35.309 | 27.726 10 | 37.849 | 14.351 26 | 46.456 | 09.549
10 | 41.344 | 38.975 25 | 35.290 | 27.383 11 | 37.989 | 14.188 27 | 46.639 | 09.556
11 | 41.107 | 38.808 26 | 35.282 | 27.056 12 | 38.114 | 14.017 28 | 46.831 | 09.554
12 | 40.880 | 38.618 27 | 35.278 | 26.743 13 | 38.228 | 13.830 29 | 47.036 | 09.549
13 | 40.669 | 38.411 28 | 35.274 | 26.445 14 | 38.342 | 13.623 30 | 47.257 | 09.549
14 | 40.477 | 38.195 29 | 35.265 | 26.158 15 | 38.463 | 13.397 31 | 47.496 | 09.567
15 | 40.306 | 37.984 | Marzec 1 | 35.249 | 25.876 16 | 38.597 | 13.159 | Crerwiee 1 | 47.748 | 09.614
16 | 40.150 | 37.786 2 | 35.225 | 25.594 17 | 38.748 | 12.917 2 | 48.004 | 09.698
17 | 40.003 | 37.609 3| 35.192 | 25.305 18 | 38.916 | 12.679 3| 48.251 | 09.818
18 | 39.855 | 37.454 4| 35.154 | 25.004 19 | 39.098 | 12.455 4 | 48.480 | 09.962
19 | 39.696 | 37.315 5| 35.115 | 24.684 20 | 39.293 | 12.248 5| 48.684 | 10.114
20 | 39.520 | 37.180 6 | 35.082 | 24.345 21 | 39.493 | 12.063 6 | 48.868 | 10.257
21 | 39.326 | 37.033 7 | 35.062 | 23.989 22 | 39.694 | 11.899 7 1 49.039 | 10.380
22 | 39.120 | 36.862 8 | 35.064 | 23.623 23 | 39.891 | 11.753 8 | 49.209 | 10.479
23 | 38.910 | 36.661 9 | 35.090 | 23.261 24 | 40.080 | 11.621 9 | 49.387 | 10.560
24 | 38.706 | 36.428 10 | 35.138 | 22.915 25 | 40.260 | 11.498 10 | 49.578 | 10.632
25 | 38.517 | 36.172 11 | 35.201 | 22.595 26 | 40.429 | 11.377 11 | 49.784 | 10.705
26 | 38.345 | 35.900 12 | 35.269 | 22.304 27 | 40.590 | 11.252 12 | 50.003 | 10.788
27 | 38.193 | 35.624 13 | 35.331 | 22.038 28 | 40.745 | 11.119 13 | 50.231 | 10.888
28 | 38.056 | 35.351 14 | 35.379 | 21.786 29 | 40.899 | 10.974 14 | 50.464 | 11.008
29 | 37.932 | 35.087 15 | 35.413 | 21.535 30 | 41.058 | 10.817 15 | 50.697 | 11.149
30 | 37.815 | 34.835 16 | 35.434 | 21.272 | Maj 1|41.229 | 10.651 16 | 50.924 | 11.311
31 | 37.700 | 34.594 17 | 35.448 | 20.991 2| 41.417 | 10.483 17 | 51.141 | 11.489
Luty 1| 37.583 | 34.363 18 | 35.464 | 20.686 3| 41.627 | 10.325 18 | 51.347 | 11.679
2 | 37.459 | 34.138 19 | 35.490 | 20.362 4| 41.856 | 10.191 19 | 51.538 | 11.873
3| 37.327 | 33.914 20 | 35.531 | 20.025 5 | 42.096 | 10.091 20 | 51.716 | 12.067
4 | 37.184 | 33.685 21 | 35.591 | 19.683 6 | 42.336 | 10.028 21 | 51.884 | 12.253
5 | 37.034 | 33.442 22 | 35.669 | 19.345 7 | 42.565 | 09.996 22 | 52.045 | 12.429
6 | 36.878 | 33.180 23 | 35.764 | 19.019 8 | 42.773 | 09.981 23 | 52.206 | 12.592
7 | 36.724 | 32.895 24 | 35.870 | 18.710 9 | 42.961 | 09.964 24 | 52.372 | 12.745
8 | 36.579 | 32.587 25 | 35.982 | 18.421 10 | 43.134 | 09.933 25 | 52.547 | 12.892
9 | 36.450 | 32.261 26 | 36.095 | 18.150 11 | 43.301 | 09.881 26 | 52.737 | 13.042
10 | 36.343 | 31.928 27 | 36.204 | 17.893 12 | 43.472 | 09.809 27 | 52.942 | 13.205
11 | 36.258 | 31.598 28 | 36.306 | 17.648 13 | 43.654 | 09.723 28 | 53.159 | 13.390
12 | 36.192 | 31.282 29 | 36.400 | 17.407 14 | 43.851 | 09.633 29 | 53.381 | 13.608
13 | 36.138 | 30.990 30 | 36.485 | 17.165 15 | 44.063 | 09.546 30 | 53.598 | 13.860
14 | 36.086 | 30.722 31 | 36.562 | 16.915 16 | 44.289 | 09.472 | Lipiec 1| 53.799 | 14.140
15 | 36.027 | 30.472 | Kwiccien 1 | 36.637 | 16.654 17 | 44.525 | 09.415 2 | 53.978 | 14.435
16 | 35.954 | 30.231 2| 36.714 | 16.377 18 | 44.766 | 09.380 3| 54.132 | 14.729

152




MIEJSCA POZORNE (IRS) 36H Cephei (47770) 2008
W momencie ()h UT1

UT1 allo | Sapp UT1 allo | Sapp UTI aSlo | Sapp UT1 allo | Sapp
22h53™ | 84°23’ 22h53™ | 84°23’ 22h53™ | 84°23/ 22h53™ | 84°23’
Lipiec 3 | 54132 | 147729 | Sierpien 18 | 597177 | 297266 | Paszdz. 3 | 57.900 | 467680 | Listopad 18 | 507245 | 597681
4 | 54.268 | 15.006 19 | 59.216 | 29.593 4| 57.814 | 47.062 19 | 49.990 | 59.849
5| 54.395 | 15.258 20 | 59.268 | 29.924 5| 57.714 | 47.448 20 | 49.743 | 59.989
6 | 54.526 | 15.487 21 | 59.332 | 30.270 6 | 57.599 | 47.832 21 | 49.509 | 60.108
7 | 54.667 | 15.702 22 | 59.403 | 30.639 7| 57.469 | 48.208 22 | 49.289 | 60.219
8 | 54.823 | 15.911 23 | 59.472 | 31.036 8 | 57.326 | 48.570 23 | 49.082 | 60.328
9 | 54.992 | 16.127 24 | 59.530 | 31.457 9 | 57.175 | 48.916 24 | 48.884 | 60.444
10 | 55.172 | 16.357 25 | 59.570 | 31.895 10 | 57.019 | 49.241 25 | 48.690 | 60.570
11 | 55.356 | 16.606 26 | 59.586 | 32.338 11 | 56.865 | 49.547 26 | 48.495 | 60.707
12 | 55.540 | 16.875 27 | 59.581 | 32.772 12 | 56.719 | 49.838 27 | 48.293 | 60.851
13 | 55.718 | 17.163 28 | 59.559 | 33.186 13 | 56.587 | 50.120 28 | 48.081 | 60.999
14 | 55.886 | 17.467 29 | 59.530 | 33.575 14 | 56.470 | 50.407 29 | 47.857 | 61.146
15 | 56.041 | 17.782 30 | 59.504 | 33.939 15 | 56.365 | 50.708 30 | 47.619 | 61.283
16 | 56.182 | 18.103 31 | 59.487 | 34.287 16 | 56.265 | 51.032 | Grudzien 1 | 47.371 | 61.407
17 | 56.307 | 18.423 | Wrzesien 1 | 59.485 | 34.629 17 | 56.160 | 51.383 2| 47.114 | 61.511
18 | 56.420 | 18.735 2 | 59.495 | 34.975 18 | 56.039 | 51.752 3| 46.853 | 61.594
19 | 56.524 | 19.036 3| 59.514 | 35.334 19 | 55.895 | 52.127 4| 46.593 | 61.655
20 | 56.625 | 19.322 4| 59.536 | 35.709 20 | 55.729 | 52.493 5 | 46.339 | 61.695
21 | 56.729 | 19.595 5| 59.554 | 36.100 21 | 55.544 | 52.837 6 | 46.096 | 61.720
22 | 56.841 | 19.860 6 | 59.564 | 36.507 22 | 55.349 | 53.153 7 | 45.867 | 61.736
23 | 56.965 | 20.123 7| 59.562 | 36.924 23 | 55.154 | 53.441 8 | 45.654 | 61.754
24 | 57.103 | 20.395 8 | 59.544 | 37.345 24 | 54.965 | 53.704 9 | 45.455 | 61.785
25 | 57.253 | 20.686 9 | 59.511 | 37.765 25 | 54.788 | 53.952 10 | 45.262 | 61.835
26 | 57.408 | 21.003 10 | 59.463 | 38.177 26 | 54.624 | 54.195 11 | 45.066 | 61.910
27 | 57.560 | 21.350 11 | 59.402 | 38.577 27 | 54.472 | 54.440 12 | 44.856 | 62.002
28 | 57.699 | 21.725 12 | 59.334 | 38.960 28 | 54.326 | 54.695 13 | 44.624 | 62.098
29 | 57.818 | 22.118 13 | 59.264 | 39.324 29 | 54.182 | 54.962 14 | 44.369 | 62.180
30 | 57.913 | 22.513 14 | 59.198 | 39.672 30 | 54.034 | 55.242 15 | 44.099 | 62.233
31 | 57.986 | 22.898 15 | 59.142 | 40.008 31 | 53.877 | 55.530 16 | 43.824 | 62.249
Sierpien 1 | 58.045 | 23.260 16 | 59.100 | 40.344 | Listopad 1 | 53.708 | 55.822 17 | 43.556 | 62.231
2 | 58.102 | 23.596 17 | 59.072 | 40.689 2| 53.524 | 56.113 18 | 43.303 | 62.188
3 | 58.165 | 23.912 18 | 59.053 | 41.054 3| 53.326 | 56.394 19 | 43.067 | 62.131
4 | 58.241 | 24.216 19 | 59.035 | 41.445 4| 53.116 | 56.662 20 | 42.848 | 62.072
5| 58.332 | 24.521 20 | 59.008 | 41.860 5| 52.896 | 56.911 21 | 42.640 | 62.017
6 | 58.434 | 24.836 21 | 58.963 | 42.291 6 | 52.672 | 57.140 22 | 42.440 | 61.970
7 | 58.542 | 25.167 22 | 58.895 | 42.727 7 | 52.449 | 57.347 23 | 42.242 | 61.934
8 | 58.651 | 25.516 23 | 58.806 | 43.154 8 | 52.232 | 57.536 24 | 42.039 | 61.906
9 | 58.756 | 25.884 24 | 58.699 | 43.561 9 | 52.027 | 57.713 25 | 41.829 | 61.882
10 | 58.850 | 26.267 25 | 58.583 | 43.942 10 | 51.836 | 57.885 26 | 41.609 | 61.858
11 | 58.932 | 26.660 26 | 58.468 | 44.297 11 | 51.660 | 58.066 27 | 41.378 | 61.826
12 | 58.998 | 27.059 27 | 58.360 | 44.632 12 | 51.495 | 58.265 28 | 41.137 | 61.781
13 | 59.049 | 27.457 28 | 58.264 | 44.956 13 | 51.330 | 58.489 29 | 40.889 | 61.718
14 | 59.085 | 27.847 29 | 58.182 | 45.278 14 | 51.154 | 58.736 30 | 40.638 | 61.633
15 | 59.111 | 28.225 30 | 58.109 | 45.608 15 | 50.958 | 58.994 31 | 40.389 | 61.525
16 | 59.130 | 28.587 | pasds. 1 | 58.042 | 45.951 16 | 50.738 | 59.248 | Styczen 1 | 40.147 | 61.397
17 | 59.150 | 28.933 2| 57.974 | 46.309 17 | 50.497 | 59.480 2 | 39.916 | 61.252
18 | 59.177 | 29.266 3| 57.900 | 46.680 18 | 50.245 | 59.681 3] 39.701 | 61.098
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Przyblizony azymut Biegunowej 2008

®
, 20° 25° 30° 350 40° 45° 50° 55° 60°
Pryom 00°00" | 00°00" | 00°00" | 00°00" | 00°00" | 00°00" | 00°00" | 00°00" | 00°00 Pryom
302 0004 | 0004 | 0004 | 0004 | 0005 | 0005 | 0006 | 0006 | 0007 222
322 0008 | 0008 | 0008 | 0009 | 0009 | 0010 | 0011 | 0012 | 00 14 2 02
342 0012 | 0012 | 0012 | 0013 | 0014 | 0015 | 0017 | 0019 | 0021 142
402 0015 | 0016 | 0016 | 0017 | 0019 | 0020 | 0022 | 0025 | 0028 122
422 0019 | 0019 | 0020 | 0021 | 0023 | 0025 | 0027 | 0030 | 0035 102
442 0022 | 0023 | 0024 | 0025 | 0027 | 0029 | 0032 | 0036 | 0041 0 42
502 0026 | 0026 | 0028 | 0029 | 0031 | 0034 | 0037 | 0041 | 0047 022
522 0029 | 0030 | 0031 | 0033 | 0035 | 0038 | 0041 | 0046 | 0053 0 02
5 42 0031 | 0033 | 0034 | 0036 | 0038 | 0042 | 0046 | 0051 | 0058 23 42
6 02 0034 | 0035 | 0037 | 0039 | 0042 | 0045 | 0050 | 0055 | 0103 23 22
6 22 0036 | 0038 | 0040 | 0042 | 0045 | 0048 | 0053 | 0059 | 0108 23 02
6 42 0039 | 0040 | 0042 | 0044 | 0047 | 0051 | 0056 | 0103 | 0112 22 42
702 0040 | 0042 | 0044 | 0046 | 0049 | 0053 | 0059 | 0106 | 0115 22 22
722 0042 | 0043 | 0045 | 0048 | 0051 | 0056 | 0101 | 0108 | 0118 22 02
7 42 0043 | 0045 | 0047 | 0049 | 0053 | 0057 | 0103 | 0110 | 0121 21 42
8 02 0044 | 0046 | 0048 | 0050 | 0054 | 0058 | 0104 | 0112 | 0122 21 22
8 22 0044 | 0046 | 0048 | 0051 | 0055 | 0059 | 0105 | 0113 | 0123 21 02
8 42 0045 | 0046 | 0048 | 0051 | 0055 | 0059 | 0105 | 0113 | 0124 20 42
9 02 0044 | 0046 | 0048 | 0051 | 0055 | 0059 | 0105 | 0113 | 0124 20 22
9 22 0044 | 0046 | 0048 | 0051 | 0054 | 0059 | 0104 | 0112 | 0123 20 02
9 42 0043 | 0045 | 0047 | 0050 | 0053 | 0057 | 0103 | 0111 | o121 19 42
10 02 0042 | 0044 | 0046 | 0048 | 0052 | 0056 | 0102 | 0109 | 0119 19 22
10 22 0041 | 0042 | 0044 | 0047 | 0050 | 0054 | 0100 | 0107 | 0117 19 02
10 42 0039 | 0040 | 0042 | 0045 | 0048 | 0052 | 0057 | 0104 | 0113 18 42
11 02 0037 | 0038 | 0040 | 0042 | 0045 | 0049 | 0054 | 0101 | 0110 18 22
11 22 0034 | 0036 | 0037 | 0039 | 0042 | 0046 | 0050 | 0057 | 0105 18 02
11 42 0032 | 0033 | 0034 | 0036 | 0039 | 0042 | 0047 | 0052 | 0100 17 42
12 02 0029 | 0030 | 0031 | 0033 | 0035 | 0038 | 0042 | 0048 | 0055 17 22
12 22 0026 | 0027 | 0028 | 0030 | 0032 | 0034 | 0038 | 0043 | 0049 17 02
12 42 0022 | 0023 | 0024 | 0026 | 0028 | 0030 | 0033 | 0037 | 0043 16 42
13 02 0019 | 0020 | 0021 | 0022 | 0023 | 0025 | 0028 | 0031 | 0036 16 22
13 22 0015 | 0016 | 0017 | 0018 | 0019 | 0021 | 0023 | 0025 | 0029 16 02
13 42 0012 | 0012 | 0013 | 0013 | 0014 | 0016 | 0017 | 0019 | 0022 15 42
14 02 0008 | 0008 | 0008 | 0009 | 0010 | 0010 | 0011 | 0013 | 0015 15 22
14 22 0004 | 0004 | 0004 | 0005 | 0005 | 0005 | 0006 | 0006 | 0007 15 02
14 42 0000 | 0000 | 0000 | 0000 | 0000 | 0000 | 0000 | 0000 | 0000 14 42
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Przyblizona odleglosé zenitalna Biegunowej 2008

§ =89°18'

t Az t t Az t t Az t t Az t
oo™ | 13 24"00™ | 4"00™ oy’ 20"00™ | 6"05™ 4 17'55™ g13™ 1oy 15"47™
0 26 1 923 34 406 50 19 54 611 L 17 49 8 20 o4 15 40
0 56 a 23 04 413 19 19 47 616 L3 17 44 8 27 o 15 33
115 10 922 45 419 18 19 41 6 22 i 17 38 8 34 o6 15 26
131 s 22 29 495 1 19 35 627 | | . 17 33 8 41 om 15 19
144 s 22 16 430 16 19 30 6 33 ‘e 17 27 8 48 g 15 12
155 oo | 2205 4 36 by 19 24 6 38 L 17 22 8 56 0 15 04
206 56 21 54 442 1 19 18 6 44 g 17 16 9 03 30 14 57
216 o 21 44 448 13 19 12 6 49 T o 17 11 911 a1 14 49
295 o 21 35 453 1 19 07 6 55 10 17 05 9 20 s 14 40
234 s 21 26 459 Y 19 01 701 i 16 59 9 29 a3 14 31
243 e 21 17 505 10 18 55 7 06 s 16 54 9 38 3 14 22
251 5 21 09 510 i 18 50 712 13 16 48 9 48 L 14 12
259 50 21 01 516 i 18 44 718 Y 16 42 9 58 s 14 02
306 59 20 54 521 i 18 39 7 24 iy 16 36 10 10 e 13 50
313 5 20 47 527 i 18 33 7 30 by 16 30 10 22 138 13 38
3921 57 | 2039 5 32 i 18 28 7 36 1 16 24 10 36 30 13 24
328 by 20 32 5 38 o 18 22 7 42 18 16 18 10 54 10 13 06
334 o 20 26 5 43 5 18 17 748 1o 16 12 1117 Tl 12 43
341 by 20 19 549 I 18 11 7 54 o0 16 06 12 00 12 00
348 53 20 12 5 54 ] 18 06 8 00 91 16 00
3 54 o 20 06 6 00 ‘o 18 00 807 | Lo 15 53
400 20 00 6 05 17 55 813 15 47

§ = 89°19’

t Az t t Az t t Az t t Az t
oo™ | 1 od00™ | 57" oYY 2003™ | 6"00™ ‘o 1800 | g'oa™ oy’ 15"56™
027 a 23 33 403 50 19 57 6 05 S 17 55 810 s 15 50
057 10 23 03 410 19 19 50 611 s 17 49 817 o3 15 43
116 s 922 44 416 18 19 44 617 | | 3 17 43 824 | Lo 15 36
132 s 22 28 492 17 19 38 6 22 L 17 38 831 o 15 29
145 oo | 215 498 16 19 32 6 28 ‘s 17 32 8 38 o 15 22
157 36 22 03 434 Iy 19 26 6 34 e 17 26 8 46 o 15 14
208 o 21 52 4 40 Iy 19 20 6 39 L 17 21 8 53 o 15 07
218 o 21 42 4 46 13 19 14 6 45 S 17 15 9 01 0 14 59
297 s 21 33 452 1 19 08 6 51 ‘o 17 09 9 09 30 14 51
236 5 21 24 458 1 19 02 6 56 10 17 04 918 a1 14 42
2 45 5 21 15 503 10 18 57 702 1l 16 58 927 | |59 14 33
253 s 21 07 5 09 o 18 51 7 08 1o 16 52 9 36 a3 14 24
301 59 20 59 515 g 18 45 714 13 16 46 9 46 a1 14 14
309 5 20 51 521 i 18 39 7 20 L 16 40 957 | i 14 03
316 Con | 2044 526 I 18 34 7 26 iy 16 34 10 08 a6 13 52
323 by 20 37 5 32 g 18 28 732 16 16 28 10 21 e 13 39
3 30 o 20 30 537 o 18 23 7 38 1o 16 22 10 35 3 13 25
337 o4 20 23 5 43 i 18 17 7 44 18 16 16 10 53 139 13 07
3 44 53 20 16 549 ) 18 11 751 1o 16 09 1117 10 12 43
351 o 20 09 5 54 ] 18 06 757 | o0 16 03 12 00 12 00
357 20 03 6 00 18 00 8 04 15 56
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Szerokos$¢ geograficzna z wysokosci Biegunowej 2008
p=h+Vi+Vn

Tablica poprawek Vi

poprawek Vip

Tablica

(20° < h < 40°)

156

o Pl ar'20"| ar'40”| 42°00" | 42'20"|P |, P| 41720"| 41'40"| 42'00"| 42'20"|P 200 | 300 | 400
0'0 | —41720" —41"40") 42’00 —42'20" 24"0 | 6"0 | +00'15" +-00"15" +00"15" +00" 16" 1870 o1 o o o
1| —41 19| —4139|—4159|-4219(23.9] 1|+0120|+01 21|+01 21|401 22|17.9 1l-1|=1] o0
2| —4117|—4137|—41 57| —42 16| 8| 2[+0225|+0226|+02 27|+0229| 8 21 -3]-2]-1
341 12| —4132| 4152|4212 7| 3]+0329|40331|+0333|+0335| 7 3| —6]—-4]-2
4] —4106|—4126|—4146|-4206| 6| 4]+0434|+0436|+0439|+0441| 6 40-10] -6 -2
50—4059|—41 18| —41 38| —41 58| 5| 5[+0538|+05 41| +05 44| +05 47| 5 512 -8]-3
6| —40 49| —4109|—4129|—4148| 4| 6]+06 43| +06 46| +06 49| +06 53| 4 6| -13|-8| -3
71 -40 38| —40 58 | —41 17| —41 37| 3| 7|+07 46| 407 50| +07 54| +07 58| 3 7l _19|—s|_3
8| —40 25|40 45| —41 04| —41 24| 2| 8[+0850|+08 54| +08 59|+09 03| 2 s 1210126125
0.9]—40 11| —40 30| —40 50 | —41 09]23.1| 6.9|+09 53| +09 58| 410 03| +10 08 |17.1 S B B
1.0| =39 54| —40 14| —40 33| —40 52[23.0| 7.0| +10 56 | +11 01 | +11 07 | +11 12| 17.0 10]-3[-2]-1
11-3937|-3956|—40 15|40 34|22.9] 1|+1158|+12 04| +12 10| +12 16/16.9 11]—1[=1] 0
2123917 -3936|-3955|-4014| 8| 2|+1300|+1306|+1313|+1319| 8 12 ol ol o
31 -3856|-3915|-3934|-3953| 7| 3|+1401|+1408|+1415|+1422| 7 Blo1l-1] o
4]-3833-3852[-3911|-3929| 6| 4|+1502|+1509|+1517|+1524| 6 mwl—sl-al-1
50-3809|-3827|-3846|-3904| 5| 5|+1602|+1610|+1618|+1625| 5 56l -1l 2
6|-3743| —3801|-3820|-3838| 4| 6|+1701|+1709|+17 18|+1726| 4 16 1 —10l -6l _2
71-3716|-3734|-3752| 3810 3| 7[+1800|+1809|+1817|+1826| 3 17 1“2l Zs |3
8| -3647| —3704|-3722| 3740 2| 8|+1858|4+1907|+1916|+1926| 2 181 —151—sl_3
1.9|-3616|-36 34| —36 51| =37 09[22.1| 7.9 +19 55| +20 05| +20 14 | +20 24| 16.1 0| 12l _sl_3
2.0|—35 44| —36 01| —36 19| —36 36|22.0] 8.0|+20 51|21 01|+21 12|+21 22|16.0 50 | —10 1 —6 | —2
10-3510| —3527| 354436 01|21.9] 1|+2147|+21 57| 422 08| 422 19]15.9 5116l 4|3
20 -3435|-3452|-3509|-3526| 8| 2[+2241|4+2252|+2303|+2314| 8 59 | 3l _9|_1
30-3359| 3415|3432 —3448| 7| 3|+2335|42346|4+2358(+2400| 7 11211 o
4]-3321|-3337|-3353|-3400| 6| 4|+2427|42439|+2451[+2503| 6 o4 ol "ol o
50-3242| -3258|-3314|-3329| 5| 5|+2519|42531|+2544|42556| 5
6|-3201|-3217|-3232|-3248| 4| 6]+2610|+2622|+2635|+2648| 4
71-3120|-3135|-3150|-3205| 3| 7[+2659|+2712|+2726|+2739| 3
81-3036|—3051|-3106|-3121| 2| 8|+2748]4+2801|+2815|+2828| 2 Tablica
2.91-29 52|30 06| —30 21| —3035|21.1| 8.9|+28 35|+28 49|29 03| +29 17|15.1 el v
3.0/ =29 06| =29 20| —29 34| —29 48 [21.0| 9.0|+29 21| +29 35| 429 50 | +30 04 15.0 (}foop<h<65£)
11-2819|-28 33| 28 47|-2900[20.9] 1|+30 06|30 21 |+30 35| 430 50|14.9 =ns
2| —2731| —2744|-2758| 28 11| 8| 2|+3050|43105|+3120|+3135| 8 -
312642 2655|2708 —2721| 7| 3|+3132|43147|+3203|+3218| 7 . 40° | 50° | 60°
4] -2552|-2604|-2617|-2629| 6| 4|+3213|+3229|+3245[+3300| 6 o E T _
50-2500]-2512|-2524|-2536| 5| 5|+3253|4+3309|+3325|+3341| 5 o1 o o o
62408 -2420|-2431|-2443| 4| 6|+3332|4+3348|+3404|+3420| 4 11 ol ol+1
71 -23 15| -2326|-23 37| —2348| 3| 7|+3409|43425|+3442|+3458| 3 2| —1|+1]+4
81-2220|-2231|-2242|-2252| 2| 8|+3444|43501|+3518|+3535| 2 30 —2+2|+7
3.9/ 2125 -2135|-2146|-2156(20.1| 9.9|+3519|435 36|35 53| +36 10| 14.1 4| —2|+3]+11
4.0|-2029| 20 39| —20 48| —20 5820.0| 10.0| +35 51| +-36 09| +36 26 | +36 44|14.0 51 —=3|+4]+14
1]-1932|-1941|-1951|-2000[19.9] 1]436 23| +36 40| +36 58| +37 16/13.9 6| =3|+4]+15
21 -18 34|18 43| —-18 52| —1901| 8| 2|+3653|+37 11|+3729|+3746| 8 713 +4]|+14
30 -1736|—1744|-1752| —1801| 7| 3|+3721|4+3739|+3757|+3815| 7 8 | —2|+3]|+11
4]-1636|-1644|—1652|—1700| 6| 4|+3748|+3806|+3825|+3843| 6 9| —2|+2]|+7
50-1536|—1544|-1551|-1559| 5| 5|+3813|4+3832|+3850|+3909| 5 10 —1|+1]+4
6| 1436|1443 -1450| 14 57| 4| 6]+3837|4+3856|+3915|+3933| 4 1] o] ol+1
7121335 —1341|-1348|-1354| 3| 7|+3859|439 18] +3937|+3956| 3 121 0| o] o0
81-1233|-1239|-1245|-1251| 2| 8[+3920|+3939|+3958|+4017| 2 131 ol ol+1
4.9 —1131|—1136|—1142|—1147]19.1]10.9|+39 39| +39 58| +40 17| +40 37|13.1 Ml—1|+1l+1
5.0 —-1028]-1033| =10 38| =10 43(19.0| 11.0| +39 56 | +40 16 | +-40 35| +-40 54|13.0 15 -2|+2]+7
11-0925(-0929|—0934|-0938[18.9| 1|+40 12|+40 32| +40 51| +41 11]12.9 16 | —2|+3]+11
210821 -0825|-0829|-0833| 8| 2|+4026|+4046|+4106|+4125| 8 17 | =3 | +4]|+14
30-0718|—0721|-0724|—0728| 7| 3|+4039|+4059|+41 18|+4138| 7 18 | =3 | +4]|+15
4] —0613|-06 16| —06 19| —06 22| 6| 4|+4050|+41 10| +41 29| +41 49| 6 191 -3 44414
50-0500|—0511|-0514|—0516| 5| 5[+4059|+41 19|+4139|+4159| 5 20 | —2|+3| +11
6| —0404|—0406|—0408]-0410| 4| 6]+4107|+4126|+4146|+4206| 4 5 | —2|4ol4 7
71-0300| —0301|—03 02| —0304| 3| 7|+4112|+4132|+4152|+4212| 3 92 | —1|+1|+ 4
8| —0155|—0156|-0157|—0157| 2| 8|+41 17|44137|+4157|+4217| 2 3 ol ol+1
5.9 00 50| —00 50| —00 51| —00 51 [18.1]11.9| +41 19| +41 39| +41 59| +42 19| 12.1 2l ol ol o
6.0 | 400 15| 400 15 | +00 15| 400 16 | 18.0 | 12.0 | +41 20| +41 40| +42 00 | +42 20|12.0




Wspétczynniki do wzordéw interpolacyjnych

Stirling Bessel Newton
2 21 2(n?-1 -1 nn—1)(n—%1) | n(n?=1)(n—2
n n n(n’-1) | n (24 1 . n(n2 ) ( %( z) | n(n 2i(n D (’5) (Q) (Z) (?)
0.00| 0.00000| 0.0000 0.0000 | 0.00| 0.00000 0.0000 0.0000 0.00| 0.00000| 0.0000| 0.0000 0.0000
0.01 | +0.00005 | —0.0017 0.0000 | 0.01 | —0.00495 +0.0008 +0.0008 0.01 | —0.00495 | +0.0033 | —0.0025 | +0.0020
0.02 | 4-0.00020 | —0.0033 0.0000 | 0.02 | —0.00980 +0.0016 +0.0016 0.02 | —0.00980 | +0.0065 | —0.0048 | +0.0038
0.03 | +0.00045 | —0.0050 0.0000 | 0.03 | —0.01455 +0.0023 +0.0025 0.03 | —0.01455 | +0.0096 | —0.0071 | +0.0056
0.04 | +0.00080 | —0.0067 | —0.0001 | 0.04 | —0.01920 +0.0029 +0.0033 0.04 | —0.01920 | +0.0125 | —0.0093 | +0.0074
0.05 | 4+0.00125 | —0.0083 | —0.0001 | 0.05| —0.02375 +0.0036 +0.0041 0.05| —0.02375 | +0.0154 | —0.0114 | 40.0090
0.06 | +0.00180 | —0.0100 | —0.0001 | 0.06 | —0.02820 +0.0041 +0.0048 0.06 | —0.02820 | +0.0182 | —0.0134 | 4+0.0106
0.07 | +0.00245 | —0.0116 | —0.0002 | 0.07 | —0.03255 +0.0047 +0.0056 0.07 | —0.03255 | +0.0209 | —0.0153 | +0.0121
0.08 | +0.00320 | —0.0132 | —0.0003 | 0.08 | —0.03680 +0.0052 +0.0064 0.08 | —0.03680 | +0.0236 | —0.0172 | +0.0135
0.09 | +0.00405 | —0.0149 | —0.0003 | 0.09 | —0.04095 +0.0056 +0.0071 0.09 | —0.04095 | +0.0261 | —0.0190 | +0.0148
0.10 | +0.00500 | —0.0165 | —0.0004 | 0.10 | —0.04500 +0.0060 +0.0078 0.10 | —0.04500 | +0.0285 | —0.0207 | +0.0161
0.11]40.00605 | —0.0181 | —0.0005 | 0.11 | —0.04895 +0.0064 +0.0086 0.11| —0.04895 | +0.0308 | —0.0223 | 4+0.0173
0.12 | 40.00720 | —0.0197 | —0.0006 | 0.12 | —0.05280 +0.0067 +0.0093 0.12 | —0.05280 | +0.0331 | —0.0238 | +0.0185
0.13 | +0.00845 | —0.0213 | —0.0007 | 0.13 | —0.05655 +0.0070 +0.0100 0.13 | —0.05655 | +0.0352 | —0.0253 | 4+0.0196
0.14 | +0.00980 | —0.0229 | —0.0008 | 0.14 | —0.06020 +0.0072 +0.0106 0.14 | —0.06020 | +0.0373 | —0.0267 | +0.0206
0.15|40.01125| —0.0244 | —0.0009 ] 0.15| —0.06375 +0.0074 +0.0113 0.15 | —0.06375 | +0.0393 | —0.0280 | +0.0216
0.16 | +0.01280 | —0.0260 | —0.0010 | 0.16 | —0.06720 +0.0076 +0.0120 0.16 | —0.06720 | +0.0412 | —0.0293 | +0.0225
0.17 1 40.01445 | —0.0275| —0.0012 | 0.17 | —0.07055 +0.0078 +0.0126 0.17 | —0.07055 | +0.0430 | —0.0304 | +0.0233
0.18]+40.01620 | —0.0290 | —0.0013 | 0.18 | —0.07380 +0.0079 +0.0132 0.18| —0.07380 | +0.0448 | —0.0316 | 40.0241
0.19 | +0.01805 | —0.0305 | —0.0014 | 0.19 | —0.07695 +0.0080 +0.0138 0.19 | —0.07695 | +0.0464 | —0.0326 | +0.0249
0.20 | +0.02000 | —0.0320 | —0.0016 | 0.20 | —0.08000 +0.0080 +0.0144 0.20 | —0.08000 | +0.0480 | —0.0336 | +0.0255
0.21 | 40.02205 | —0.0335| —0.0018 | 0.21 | —0.08295 +0.0080 +0.0150 0.21 | —0.08295 | +0.0495 | —0.0345 | +0.0262
0.22 ] 40.02420 | —0.0349 | —0.0019 | 0.22 | —0.08580 +0.0080 +0.0155 0.22 | —0.08580 | +0.0509 | —0.0354 | +0.0267
0.23 | +0.02645 | —0.0363 | —0.0021 | 0.23 | —0.08855 +0.0080 +0.0161 0.23 | —0.08855 | +0.0522 | —0.0362 | 4+0.0273
0.24 | +0.02880 | —0.0377 | —0.0023 | 0.24 | —0.09120 +0.0079 +0.0166 0.24 | —0.09120 | +0.0535 | —0.0369 | +0.0278
0.25 ] 40.03125 | —0.0391 | —0.0024 | 0.25 | —0.09375 +0.0078 +0.0171 0.25 | —0.09375 | +0.0547 | —0.0376 | +0.0282
0.26 | +0.03380 | —0.0404 | —0.0026 | 0.26 | —0.09620 +0.0077 +0.0176 0.26 | —0.09620 | +0.0558 | —0.0382 | 4-0.0286
0.27 | 40.03645 | —0.0417| —0.0028 | 0.27 | —0.09855 +0.0076 +0.0180 0.27 | —0.09855 | +0.0568 | —0.0388 | +0.0289
0.28 | +0.03920 | —0.0430 | —0.0030 | 0.28 | —0.10080 +0.0074 +0.0185 0.28 | —0.10080 | +0.0578 | —0.0393 | +0.0292
0.29 | +0.04205 | —0.0443 | —0.0032 | 0.29 | —0.10295 +0.0072 +0.0189 0.29 | —0.10295 | +0.0587 | —0.0398 | +0.0295
0.30 | +0.04500 | —0.0455 | —0.0034 | 0.30 | —0.10500 +0.0070 +0.0193 0.30 | —0.10500 | +0.0595 | —0.0402 | +0.0297
0.31 ] 40.04805 | —0.0467 | —0.0036 | 0.31 | —0.10695 +0.0068 +0.0197 0.31 ] —0.10695 | +0.0602 | —0.0405 | +0.0299
0.32 1 40.05120 | —0.0479 | —0.0038 | 0.32 | —0.10880 +0.0065 +0.0201 0.32 | —0.10880 | +0.0609 | —0.0408 | +0.0300
0.33 | +0.05445 | —0.0490 | —0.0040 | 0.33 | —0.11055 +0.0063 +0.0205 0.33 | —0.11055 | +0.0615 | —0.0411 | +0.0302
0.34 | +0.05780 | —0.0501 | —0.0043 | 0.34 | —0.11220 +0.0060 +0.0208 0.34 | —0.11220 | +0.0621 | —0.0413 | +0.0302
0.35|40.06125 | —0.0512 | —0.0045 | 0.35| —0.11375 +0.0057 +0.0211 0.35| —0.11375 | +0.0626 | —0.0414 | 40.0303
0.36 | +0.06480 | —0.0522 | —0.0047 | 0.36 | —0.11520 +0.0054 +0.0214 0.36 | —0.11520 | +0.0630 | —0.0416 | +0.0303
0.37 | +0.06845 | —0.0532 | —0.0049 | 0.37 | —0.11655 +0.0051 +0.0217 0.37 | —0.11655 | +0.0633 | —0.0416 | +0.0302
0.38 | +0.07220 | —0.0542 | —0.0051 | 0.38 | —0.11780 +0.0047 +0.0219 0.38 | —0.11780 | +0.0636 | —0.0417 | +0.0302
0.39 | +0.07605 | —0.0551 | —0.0054 | 0.39 | —0.11895 +0.0044 +0.0222 0.39 | —0.11895 | +0.0638 | —0.0417 | +0.0301
0.40 | +0.08000 | —0.0560 | —0.0056 | 0.40 | —0.12000 +0.0040 +0.0224 0.40 | —0.12000 | +0.0640 | —0.0416 | +0.0300
0.41|40.08405 | —0.0568 | —0.0058 | 0.41 | —0.12095 +0.0036 +0.0226 0.41 ] —0.12095 | +0.0641 | —0.0415 | +0.0298
0.42 | 40.08820 | —0.0577| —0.0061 | 0.42|—0.12180 +0.0032 +0.0228 0.42 ] —0.12180 | +0.0641 | —0.0414 | +0.0296
0.43 | +0.09245 | —0.0584 | —0.0063 | 0.43 | —0.12255 +0.0029 +0.0229 0.43 | —0.12255 | +0.0641 | —0.0412 | +0.0294
0.44 | 40.09680 | —0.0591 | —0.0065 | 0.44 | —0.12320 +0.0025 +0.0231 0.44 | —0.12320 | +0.0641 | —0.0410 | +0.0292
0.45]40.10125 | —0.0598 | —0.0067 | 0.45 | —0.12375 +0.0021 +0.0232 0.45| —0.12375 | +0.0639 | —0.0408 | +0.0289
0.46 | +0.10580 | —0.0604 | —0.0070 | 0.46 | —0.12420 +0.0017 +0.0233 0.46 | —0.12420 | +0.0638 | —0.0405 | +0.0287
0.47140.11045 | —0.0610 | —0.0072 | 0.47 | —0.12455 +0.0012 +0.0233 0.47 | —0.12455 | +0.0635 | —0.0402 | +0.0284
0.48 | 4+0.11520 | —0.0616 | —0.0074 | 0.48 | —0.12480 +0.0008 +0.0234 0.48 | —0.12480 | +0.0632 | —0.0398 | +0.0280
0.49 | +0.12005 | —0.0621 | —0.0076 | 0.49 | —0.12495 +0.0004 +0.0234 0.49 | —0.12495 | +0.0629 | —0.0395 | +0.0277
0.50 | +0.12500 | —0.0625 | —0.0078 [ 0.50 | —0.12500 0.0000 +0.0234 _[0.50| —0.12500 | +0.0625 | —0.0391 | +0.0273
2
U = ug —|—nA6 + %A(IJI—I— U = ug +nA{/2 + n(n;l)AﬁQ—Q— U = ug +TLA{/2 + (Z)A{I + (g)Aég—i—
2_ 1 n % n \4
+n(n62(12A16)u+ +n(n—1é(n—§)A{%+ +(1) A + (5)Ag)y + -
nn - v 2_ _ n(n—1 [ n(n—1)(n—2
A RN ALY (3) =250, (3) = nefed)
(n) _ n(n=1)(n—2)(n—3)
4 24 ) e
Uu—2
Aj = %(Aiuz + A{/z)v Aﬁz = 5(A¢" +alh), A1—3/2 AT
- Af 1/2 ;11 AH1I/2 v
AT = (AT, + AT, - ALYy = 5(A8Y +AlY), . w o TR g R0y
u 1/2 All 1/2 AlV 1/2
Al AT
s §/2 All 3/2
ug 02
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Refrakcja normalna Ry (Radau)
i ekstynkcja srednia Ejy

/ R EO
7/ Ry Ey 7/ Ry Ey Z — 0 e
° °00’ 243778 0.
0° 00700 : 025 50°00" 'l 0.39 70 38 2438
1 01.05 0 0.25 20 112.37 oo 20 24675 0
2 0210 0 0.25 40 113.23 % . b 24981 g -
3 03.15 % 0.25 51 00 114.10 o5 . 00 25297
4 0420 % 0.25 20 1 14.9§ oo 20 25061
e 0 167 % | om 72 00 30310 0 | 0.80
5 05.25 0.25 52 00 116.79 oo . 00 30810
6 06.31 o 0.25 20 11771 o 20 30671 o
T 0738 | 025 o | 11960 °% | om | 7300 31434 % | o84
8 08.45 0.25 53 00 119.60 oo . 00 31431,
9 09.52 7 0.25 20 120.58 o 20 S ool
40 12155 O 55 e 0.5
- 2.56 " 042 | 7400 32680 L) :
10 10.60 0.25 54 00 12256 0 : 00 32689
11 11.68 oo 0.25 20 12357 o 20 33140
5| e 40| o3 0 | 12501 | 0z | 7500 341.00 .o | 095
13 13.87 0.26 55 00 125.64 0 . 00 34100 o,
4| 1408 | 026 0 | 1va 40 35142 %
4 . : 5.5
1.12 1.09 35697 1.02
15 16.10 0.26 56 00 12889 0.45 76 38 35697 oy
16 1723 12 | 0.26 20 13001 |05 10278 o
37 M 0.26 40 131.15 40 86 a0 .
s 1857 v 116 0.46 7700 415.23 1.0
18 1953 = 0.26 57 00 13231 1 . 00 41523
19 20.69 '° 0.26 20 13349 20 4219
40 13469 |- 9 1
- 2 % | 047 | 7800 4363 .1 :
20 21.87 0.27 58 00 13592 |0 : 00 1363 4
21 23.07 2 0.27 20 137.16 2 20 U0
22 2428 0.27 40 13843 o " o 1522 Lo
23 2551 12 0.27 59 00 139.73 ) . 00 008 )
24 2.75 0.27 20 14105 o 20 2099
e 00 Ligag 0.50 80 00 5208 02 1.39
25 28.02 0.28 60 00 143.76 . 00 5298
26 2031 ¥ 0.28 20 145.16 % 2406
61 10 0.28 40 14659 % 40 2 0
27 30.61 1.45 0.51 81 00 6 04.5 : 1.53
28 31.95 ¥ 0.28 61 00 148.04 . 00 6045 1y,
29 3331 % 0.29 20 149.53 L) 20 6ITT i
o 155 0.53 82 00 6 46.8 :
30 34.69 0.29 62 00 152.60 20 . 00 GA68 5,
31 36.10 ) 0.29 20 15419 7 20 7080
32 3754 0.29 40 15581 % . il T4 Lo
33 39.00 Y 0.30 63 00 15747 o 0. 00 7393 0
34 4052 0.30 20 15915 | 20 TOT o
40 2 00.89 9 o )10
o L8 0.57 84 00 8 46.1 :
35 42.06 0.30 64 00 20267 | : 00 B461 s
36 4364 10 0.31 20 20449 |5 20 0125 4
o2 0.31 40 206.35 o 6 S -
o o0 . 0.59 85 00 10 135 2.5
38 46.92 % 0.32 65 00 20825 o . 0 10135 4
30 | 4864 | 032 20 | 21020 o 20 | 10489
' 40 212.20 06 : 43.7 03
e > 0.62 86 00 12 11.8 3.
40 50.40 0.33 66 00 214.26 2% . 00 ISy,
41 5221 % 0.33 20 21636 . 20 13009 g
80 0.34 40 21853 . 2 el o
12 0T 1 2 4 87 00 14 58.8 3.
43 56.00 % 0.34 67 00 22074 7 0.6 00 M8
44 | 5798 " | 035 20 | 223.03 o 20| 16102 .,
40 22536 . 1o o
o 2 0.66 88 00 19 06.6 4.
45 60.04 . 0.35 68 88 g gggg . : 00 0 50s 1000
62.17 > 0.36 25 o _
1| st ™ | a7 10 | 23280 2% d | 2305l
48 66.67 -2 0.37 69 00 23543 00 0.69 89 25370 1
49 69.04 > | 0.38 20 23813 5w 20 214 200
2T 7y 286 3636.0 20-
50 71.51 0.39 70 00 2 43.78 0.72 90 38 T
40 48255 2
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Wspoétczynniki do obliczania refrakcji catkowitej

t(C) A H B H B / o R, 3
—30° 1+0.1291 649"™|  —0.1461 720" —0.0526 45° 1.000 0o 1.000
—29 1243 650 1447 721 0513 46 1.001 2 1.001
—28 1195 651 1434 722 0500 47 1.001 4 1.002
—o7 1148 652 1421 723 0487 48 1.001 6 1.004
—2 1101 653 1408 724 0474 49 1.001 8 1.008
—25 1+0.1054 654 ~0.1395 725 —0.0461 50 1.002 10 1.012
24 1008 655 1382 726 0447 51 1.002 12 1.017
~23 0962 656 1368 727 0434 52 1.002 14 1.023
—22 0917 657 1355 728 0421 53 1.002 16 1.029
—21 0872 658 1342 729 0408 54 1.002 18 1.035
—20 10.0827 659 ~0.1329 730 ~0.0395 55 1.002 20 1.041
~19 0782 660 1316 731 0382 56 1.003 22 1.048
~18 0738 661 1303 732 0368 57 1.003 24 1.055
17 0694 662 1289 733 0355 58 1.003 2 1.062
~16 0651 663 1276 734 0342 59 1.003 28 1.069
~15 +0.0608 664 ~0.1263 735 ~0.0329 60 1.004 30 1.076
14 0565 665 1250 736 0316 61 1.004 32 1.083
~13 0523 666 1237 737 0303 62 1.004 34 1.091
12 0481 667 1224 738 0289 63 1.004 36 1.098
11 0439 668 1211 739 0276 64 1.005 38 1.106
~10 10.0398 669 ~0.1197 740 ~0.0263 65 1.005
~9 0357 670 1184 741 0250 66 1.006
-8 0316 671 1171 742 0237 67 1.007 , ,
-7 0275 672 1158 743 0224 68 1.007 2" odl. zenit. pozorna
— 6 0235 673 1145 744 0211 69 1.008 ‘'t )

5 +0.0195 6$4 —0.1132 $45 —0.0191 ;0 1.009 emp. zewneirzna

4 0155 675 1118 46 018 1 1.010 w stopniach Celsiusz
— 3 0116 676 1105 747 0171 72 1.011 (w stopniach Celsjusza)
— 2 0077 677 1092 748 0158 73 1.013
—1 10.0038 678 1079 749 0145 74 1.015 I cidnienie atm.

0 0.0000 679 ~0.1066 750 ~0.0132 75 1.017
+ 1 —0.0038 680 1053 751 0118 76 1.020 (w milimetrach Hg)
+ 2 0076 681 1039 752 0105 77 1.023
+ 3 0114 682 1026 753 0092 78 1.026
+ 4 0151 683 1013 754 0079 79 1.031 A wsp. temp.
+ 5 ~0.0188 684 ~0.1000 755 ~0.0066 80 1.037 y
+ g 0225 685 09@;31 g5g 0053 81 1.045 B wsp. cisn. H
+ 0261 686 09 5 0039 82 1.055 , iy
I 0208 | 687 0961 | 758 0026 | 83 | 1.069 a, 8, 7y wspélezynniki
+9 0334 688 0947 759 ~0.0013 84 1.087
+10 ~0.0369 689 ~0.0934 760 0.0000 85 1.114 Dla ' < 8°
+11 0405 690 0921 761 +0.0013 86 1.152
112 0440 691 0908 762 0026 87 1.210 ~ = 1.000
+13 0475 692 0895 763 0039 88 1.299
114 0510 693 0882 764 0053 89 1.444
+15 —0.0545 694 —0.0868 765 10.0066 90 1.677 Dia 2 < 45°
+16 0579 695 0855 766 0079
+17 0613 696 0842 767 0092 o = 1.000
+18 0647 697 0829 768 0105 B
+19 0680 698 0816 769 0118 = 1.000
+20 ~0.0714 699 ~0.0803 770 10.0132 = 1.000
+21 0747 700 0789 771 0145 '
+22 0780 701 0776 772 0158
123 0812 702 0763 773 0171
+24 0845 703 0750 774 0184
+25 —0.0877 704 —0.0737 775 10.0197
126 0909 705 0724 776 0211 7
+27 0941 706 0711 777 0224 v
128 0972 707 0697 778 0237 ° _ .
129 1004 708 0684 779 0250 2? i B 8'8888?1 , i
+30 ~0.1035 709 —0.0671 780 10.0263 29 1 — 0.00006 . ¢
+31 1066 710 0658 781 0276 3 1~ 0.00008 .t
+32 1097 711 0645 782 0289 o1 L 000011 ¢
+33 1127 712 0632 783 0303 —0. '
+34 1158 713 0618 784 0316 85 1 —0.00016 - ¢
+35 —0.1188 714 —0.0605 785 +0.0329 86 1—0.00025 - ¢
+36 1218 715 0592 786 0342 87 1-0.00038 - ¢
+37 1248 716 0579 787 0355 88 1 —0.00062 - t
138 1277 717 0566 788 0368 89 1-0.00108 - ¢
+39 1307 718 0553 789 0382 90 1—0.00187 - t
+40 ~0.1336 719 ~0.0539 790 10.0395
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Zestawienie gwiazdozbiorow

, . . Liczba
., Skrét Granice polozenia .
Nazwa tacinska C e gwiazd
, . nazwy Nazwa polska na sferze niebieskiej .,

(z koficéwka dopelniacza) jasn.
tac. o 5 od 6

Andromed-a, -ae And | Andromeda 20'56™ 2'36™| +21%4 +52°9 | 100
Antli-a, -ae Ant Pompa 925 1103 —24.3 —40.1 20
Ap-us, -odis Aps Rajski Ptak 1345 18 17 —67.5 —82.9 20
Aquar-ius, -ii Aqr Wodnik 20 36 23 54 +3.1 —25.3 90
Aquil-a, -ae Aql Orzel 18 38 20 36 —11.9 +18.6 70
Ar-a, -ae Ara Ottarz 16 31 18 06 —45.5 —67.6 30
Arie-s, -tis Ari Baran 144 327 +10.2 +30.9 50
Aurig-a, -ae Aur Woznica 435 727 +27.9 +56.1 90
Boot-es, -is Boo Wolarz 1333 1547 +7.6 +55.2 90
Cael-um, -i Cae Rylec 418 503 —27.1 —48.8 10
Camelopardal-is, -is Cam Zyrafa 311 1425 +52.8 +85.1 50
Can-cer, -cri Cnc Rak 753 919 +6.8 +33.3 60
Can-es, -um Venatic-i, -orum CVn Psy Goncze 1204 1405 +28.0 +52.7 30
Can-is, -is Maior, -is CMa Wielki Pies 609 726 —11.0 -33.2 80
Can-is, -is Minor, -is CMi Maly Pies 704 809 —-0.1 +13.2 20
Capricorn-us, -i Cap Koziorozec 2004 2157 —8.7 —27.8 50
Carin-a, -ae Car Kil 602 1118 —-50.9 —75.2 110
Cassiopei-a, -ae Cas Kasjopea 2256 336 +46.4 +77.5 90
Centaur-us, -i Cen Centaur 11 03 14 59 —29.9 —64.5 150
Cephe-us, -i Cep Cefeusz 2001 830 +53.1 +88.5 60
Cet-us, -i Cet Wieloryb 2355 321 —25.2 +10.2 100
Chamaele-on, -onis Cha Kameleon 732 1348 —75.2 —82.8 20
Circin-us, -i Cir Cyrkiel 1335 1526 —-54.3 —-70.4 20
Columb-a, -ae Col Gotab 503 628 —27.2 —43.0 40
Com-a, -ae Berenices Com Warkocz Bereniki 1157 1333 +13.8 +33.7 50
Coron-a, -ae Australis CrA Korona Poludniowa 1755 1915 —37.0 —45.6 25
Coron-a, -ae Borealis CrB Korona Péinocna 1514 16 22 +25.8 +39.8 20
Corv-us, -i Crv Kruk 11 54 12 54 —11.3 —24.9 15
Crater, -is Crt Puchar 1048 11 54 —6.5 —24.9 20
Cru-x, -cis Cru Krzyz 1353 1255 —55.5 —64.5 30
Cygn-us, -i Cyg Labedz 19 07 2201 +27.7 +61.2 150
Delphin-us, -i Del Delfin 20 13 21 06 +2.2 420.8 30
Dorad-o, -us Dor Zlota Ryba 352 636 —48.8 —70.1 20
Draco, -nis Dra Smok 918 2100 +47.7 +486.0 80
Equule-us, -i Equ Zrebie 2054 2123 +2.2 +12.9 10
Eridan-us, -i Eri Erydan 122 509 +0.1 —58.1 100
Forn-ax, -acis For Piec 144 348 —24.0 —39.8 35
Gemin-i, -orum Gem Bliznieta 557 806 +10.0 +354 70
Gru-s, -is Gru Zuraw 2125 2325 —36.6 —56.6 30
Hercul-es, -is Her Herkules 1547 18 56 +3.9 +51.3 140
Horolog-ium, -ii Hor Zegar 212 418 —39.8 —67.2 20
Hydr-a, -ae Hya Hydra 808 14 58 +6.8 —35.3 130
Hydr-us, -i Hyi Waz Morski 002 433 —58.1 —82.1 20
Ind-us, -i Ind Indianin 20 25 23 25 —45.4 =747 20
Lacert-a, -ae Lac Jaszczurka 21 55 22 56 +34.9 +56.8 35
Leo, -nis Leo Lew 918 1156 —6.4 +33.3 70
Leo, -nis Minor, -is LMi Maly Lew 919 1104 +23.1 +41.7 20
Lep-us, -oris Lep Zajac 454 609 —11.0 -27.1 40
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Zestawienie gwiazdozbiorow

. . .o Liczba
., Skrét Granice polozenia .
Nazwa tacinska C e 1. gwiazd
, . nazwy Nazwa polska na sferze niebieskiej .,

(z koficéwka dopelniacza) jasn.
tac. @ 5 od 6

Libr-a, -ae Lib Waga 1418™ 15"59™|  —0%3 —29%9 50
Lup-us, -i Lup Wilk 1413 1605 | —29.8 —55.3 70
Lyn-x, -cis Lyn Ry$ 613 940 | +33.4 +62.0 60
Lyr-a, -ae Lyr Lutnia 1812 1926 | +25.6 +47.7 45
Mens-a, -ae Men Gora Stotowa 320 737 | —69.9 —-85.0 15
Microscop-ium, -ii Mic Mikroskop 20 25 21 25 —27.7 —454 20
Monocer-os, -otis Mon Jednorozec 554 808 —11.0 +11.9 85
Musc-a, -ae Mus Mucha 1117 1346 | —64.5 —75.2 30
Norm-a, -ae Nor Wegielnica 1525 16 31 —42.2 —60.2 20
Octan-s, -tis Oct Oktant 000 2400 | —74.7 —90.0 35
Ophiuch-us, -i Oph Wezownik 1558 1842 | +14.3 —-30.1 100
Orion, -is Ori Orion 441 623 | —11.0 +23.0 | 120
Pavo, -nis Pav Paw 1737 2130 | —56.8 —75.0 45
Pegas-us, -i Peg Pegaz 2106 013 +2.2 436.3 100
Perse-us, -i Per Perseusz 126 446 | +309 4589 90
Phoeni-x, -cis Phe Feniks 2324 224 —39.8 —58.2 40
Pictor, -is Pic Malarz, wtasé. Sztaluga 432 651 | —43.1 —64.1 30
Pisc-es, -ium Psc Ryby 2249 204 —6.6 +33.4 75
Piscis Austrin-us, -i PsA Ryba Poludniowa 2125 2304 | —25.2 —36.7 25
Pupp-is, -is Pup Rufa 602 826 | —11.0 —50.8 | 140
Pyx-is, -idis Pyx Kompas 826 926 —-17.3 =37.0 25
Reticul-um, -i Ret Sie¢, wlasé. Siatka 314 435 —-53.0 —67.3 15

Rombowa
Sagitt-a, -ae Sge Strzata 1856 2018 | +16.0 +21.4 15
Sagittar-ius, -ii Sgr Strzelec 1741 20 25 —11.8 —454 115
Scorp-ius, -ii Sco Skorpion 1544 17 55 —8.1 —45.6 100
Sculptor, -is Scl Rzezbiarz, wtasé. War- 2304 144 | —25.2 —39.8 30
sztat Rzezbiarski

Scut-um, -i (Sobiescianum) Sct Tarcza (Sobieskiego) 18 18 18 56 —-4.0 —16.0 20
Serpen-s, -tis Ser Waz 1508 1856 | +25.7 —16.0 60
Sextan-s, -tis Sex Sekstans 939 1049 +6.6 —11.3 25
Taur-us, -i Tau Byk 320 9558 +0.1 +30.9 125
Telescop-ium, -ii Tel Teleskop 1806 2026 | —45.4 —56.9 30
Triangul-um, -i Tri Trojkat 129 248 | 4254 +37.0 15
Triangul-um, -i Austral-e, -is | TrA Tréjkat Poludniowy 1450 1709 | —60.3 —70.3 20
Tucan-a, -ae Tuc Tukan 2205 122 —56.7 —T75.7 25
Urs-a, -ae Maior, -is UMa | Wielka Niedzwiedzica 805 1427 | 4288 +73.3 125
Urs-a, -ae Minor, -is UMi Mata Niedzwiedzica 000 2400 +65.6 +90.0 20
Vel-a, -orum Vel Zagle 8§02 1124 | —-37.0 —57.0 110
Virg-o, -inis Vir Panna 1135 1508 | +14.6 —22.2 95
Volan-s, -tis Vol Ryba Latajaca 635 902 —64.2 —75.0 20
Vulpecul-a, -ae Vul Lis 18 56 2128 | +19.5 +29.4 45

Gwiazdozbiory Carina, Puppis, Pyxis i Vela poprzednio tworzyly jeden gwiazdozbiér Argo navis (Okret Argo).

Gwiazdozbiér Serpens bywa dzielony na: Serpens caput (Glowa Weza) i Serpens cauda (Ogon Weza). Numeracja

gwiazd jest jednolita w lacznym gwiazdozbiorze.

nastepnie z obszarami nieba dos¢ nieregularnymi bez wyraznie sprecyzowanych granic.

.....
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Mapa nieba
otoczenie bieguna potnocnego sfery niebieskiej

@1 @2 @3 o4 -5

wielkosci gwiazdowe



Mapa nieba
otoczenie bieguna potudniowego sfery niebieskiej

@1 @2 03 o4 -5

wielkosci gwiazdowe
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NIEKTORE STALE, DEFINICJE I WZORY ASTRONOMICZNE I GEODEZYJNE

System stalych astronomicznych i geodezyjnych oraz niektére wzory podawane w kolejnych tomach Rocznika Astrono-
micznego oparte byly na uchwatach podejmowanych przez Zgromadzenie Generalne Miedzynarodowej Unii Astronomicznej
(IAU) i Miedzynarodowej Unii Geodezji i Geofizyki (IUGG). Uchwaly byly zazwyczaj przygotowywane przez grupy robocze
odpowiednich Komisji tych Unii. Zadaniem tak wybranych grup roboczych byto opracowanie jednolitego systemu statych
wyjsciowych, ktore w mozliwie wysokim stopniu zblizalyby teorie ruchu Ziemi i cial niebieskich do wynikéw obserwacji
astronomicznych. Rozwdj metod i technik pozyskiwania danych wymuszal bowiem udoskonalanie teorii i rewizje poszcze-
gélnych stalych systemu. Wyrazem tego byly stopniowo wprowadzane zmiany na mocy uchwat Zgromadzen Generalnych
IAU (Hamburg, 1964; Praga, 1967) oraz IUGG (Lucerna, 1967; Grenoble, 1975). Uchwala XVI Zgromadzenia Generalnego
TAU w Grenoble (1976) ustanowiono nowy, spéjny i odpowiadajacy wspélczesnie uzyskiwanym dokladnosciom ,System
Stalych Astronomicznych TAU1976”. Kilka lat pézniej, XVII Zgromadzenie Generalne IUGG (Canberra, 1979) ustanowito
jako oficjalny ,,Geodezyjny System Odniesienia 1980 (GRS80)”. Na kolejnych, nastepnych Zgromadzeniach Generalnych
IAU (Montreal, 1979; Patras, 1982) wprowadzono szereg poprawek i ustalono, ze tak powstaly system (stale astronomiczne
i model precesji IAU1976 oraz teoria nutacji IAU1980) ma obowiazywaé¢ w pracach astronomicznych poczawszy od 1984
roku.

W konfrontacji z osiagnigeciami nowych technik obserwacyjnych system stalych astronomicznych TAU1976 wkrétce
okazal sie niedostatecznie dokladny i w 1991 roku Zgromadzenie Generalne IAU w Buenos Aires ustanowilo nowy system,
ktéry na nastepnym Zgromadzeniu Generalnym TAU (Haga, 1994) zostal zarekomendowany do powszechnego stosowania
w obliczeniach astronomicznych. Szczegdtowy opis tego systemu, zmiany definicji oraz wartosci numerycznych statych
astronomicznych zostaly przedstawione na stronach 136 =+ 144 Rocznika Astronomicznego na 1992 rok. Na tym samym
Zgromadzeniu Generalnym, stwierdzajac potrzebe poprawienia stalych nutacji i precesji, polecono Miedzynarodowej Stuz-
bie Ruchu Obrotowego Ziemi (IERS) opracowanie w trybie pilnym modelu nutacji i precesji na okres przejéciowy, lepiej
pasujacego do obserwacji uzyskiwanych technikami VLBI i LLR.

Powolane na wspomnianych wyzej Zgromadzeniach Generalnych grupy robocze do spraw stalych fundamentalnych,
uklad6éw odniesienia i ruchu obrotowego Ziemi, w tym dzialajace réwniez na plaszczyznie miedzyunijnej (IAU i IUGG), w
porozumieniu z IERS i zgodne z zaleceniami XXIII Zgromadzenia Generalnego TAU (Kyoto, 1997), kontynuowaly prace
nad poprawieniem sp6jnoéci systemu statych astronomicznych, nad definicja jednostek, wartosciami statych podstawowych
i stalych pochodnych oraz ujednoliceniem stosowanych algorytméw. Wyniki tych prac, ukierunkowane na:

— utrzymywanie w stanie aktualnoéci Miedzynarodowego Niebieskiego Systemu Odniesienia ICRS w powigzaniu z ukla-
dem odniesienia katalogu Hipparcos, jako podstawowej realizacji ICRS dla astrometrii optycznej,

— powiagzanie ukladu odniesienia Systemu Stonecznego z systemem ICRS,

— Sledzenie stanu oceanu Swiatowego i rozszerzenie badan nad atmosferg, tak aby ich wplyw na nieregularnos¢ obrotu
Ziemi moégt by¢ modelowany poprawniej niz obecnie,

— $ledzenie zmian polozenia $rodka ciezkosci Ziemi,
— poprawienie spdjnosci wewnetrznej parametréw orientacji Ziemi oraz uktadéw odniesienia ziemskiego i niebieskiego,

byly przedmiotem obrad Zgromadzen Generalnych ITUGG (Birmingham, 1999) i IAU (Manchester, 2000). Na XXIII Zgro-
madzeniu Generalnym TAU (Kyoto, 1997) przyjeto nowa obowiazujaca definicje Miedzynarodowego Niebieskiego Ukladu
Odniesienia (ICRF). Osie tego ukladu sa ustalone w przestrzeni z najwyzsza mozliwa dokladnoscia zapewniona przez
obserwacje VLBI. ICRF jest realizacja ICRS, oparta na (z zalozenia) nieruchomych radiozrédlach. Definicja ICRS nie ma
bezposredniego zwiazku ani z kierunkiem osi obrotu Ziemi, ani z potozeniem plaszczyzny ekliptyki. Kierunki osi systemu
ICRS sa jednak ustalone jako maksymalnie zblizone do wyznaczonych przez kierunek sredniego bieguna ziemskiego oraz
$redniego punktu réwnonocy na epoke J2000.0.

XXIV Zgromadzenie Generalne TAU (Manchester, 2000) uscislito definicje systeméw odniesienia, Czasu Ziemskiego
(TT), a takze okreSlenia wzajemnych relacji pomiedzy systemami. W szczegdlnosci zalecito ono zastapienie od 1 stycz-
nia 2003 roku modelu precesji IAU1976 oraz teorii nutacji TAU1980 nowym modelem precesyjno-nutacyjnym TAU2000A.
Doktadny opis ustalen XXIV Zgromadzenia Generalnego IAU przedstawiono na stronach 214-+221 Rocznika Astronomicz-
nego na 2004 rok. Ustalenia te zostaly zaaprobowane przez XXIII Zgromadzenie Generalne IUGG w Sapporo w 2003
roku. Wprowadzenie nowego modelu precesyjno—nutacyjnego wiaze sie z nowymi, spéjnymi z nim, definicjami Posredniego
Bieguna Niebieskiego (CIP), ktéry zastapil Efemerydalny Biegun Niebieski (CEP) oraz definicjami Niebieskiego Efemery-
dalnego Punktu Poczatkowego (CEO) i Ziemskiego Efemerydalnego Punktu Poczatkowego (TEO) — przemianowanymi
przez XXVI Zgromadzenie Generalne IAU (Praga, 2006) odpowiednio na Niebieski Posredni Punkt Poczatkowy (CIO)
i Ziemski Posredni Punkt Poczatkowy (TIO). Na tym samym zgromadzeniu przyjeto rezolucje ustalajace orientacje osi
BCRS i GCRS, uécislajace definicje TDB oraz wprowadzajace nowy model precesji P03, ktéry od 1 stycznia 2009 roku
ma zastapié¢ model precesji TAU2000. XXIV Zgromadzenie Generalne ITUGG (Perugia, 2007) zaaprobowalo ustalenia ZG
IAU z Pragi i dodatkowo wprowadzito Geocentryczny Ziemski System Odniesienia GTRS, ktéry zostal zdefiniowany w
zgodnosci z Rezolucjag B1.3 Zgromadzenia Generalnego TAU w 2000 r. oraz uzupelnito definicje Miedzynarodowego Ziem-
skiego Systemu Odniesienia ITRS jako szczegdlnego Geocentrycznego Ziemskiego Systemu Odniesienia GTRS, ktérego
orientacja jest operacyjnie utrzymywana w ciaglosci z poprzednimi uzgodnieniami miedzynarodowymi (orientacja BIH).
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Zasadnicze réznice w definicjach systeméw odniesienia

Systemy uzywane do 1991 roku

Systemy obowigzujace od 2003 roku

1. Ogéblne

podstawy teoretyczne: mechanika newtonowska (z po-
prawkami relatywistycznymi)

podstawy teoretyczne: mechanika relatywistyczna

zapewnienie doktadnosSci na poziomie milisekundy tuku
(mas)

zapewnienie dokladnosci na poziomie mikrosekundy
tuku (pas)

2. Systemy

niebieskie

system odniesienia: FK5

system odniesienia: ICRS
— BCRS — dla Uktadu Stonecznego

— GCRS — dla powiazania z ziemskim systemem od-
niesienia i monitorowania EOP

FK5 — dynamiczny uklad odniesienia (okreslony na
podstawie rozwiazania planetarnych réownan ruchu i zde-
finiowany poprzez pozycje jasnych gwiazd)

ICRF — kinematyczny uklad odniesienia (zdefinio-
wany poprzez pozycje obiektéw pozagalaktycznych)

FKb5 — nieustalone polozenie wzgledem ukladu iner-
cjalnego — okreslane na epoke katalogu.

ICRF — kinematycznie ustalone polozenie wzgledem
uktadu inercjalnego (ruchy wilasne obiektéw pozagalak-
tycznych — uznane za zaniedbywalnie male)

kierunki osi odniesione do okreslonych na epoke: bieguna
FK5 (definiujacego plaszczyzne réwnika) i kierunku
réwnonocy wiosennej (wyznaczonego przez przeciecie
plaszczyzn réwnika i ekliptyki)

kierunki osi odniesione do ustalonych: bieguna ICRF
(niemal pokrywajacy sie z CEP FK5 na epoke J2000.0)
i poczatku liczenia rektascensji w ICRS (niemal po-
krywajacy sie z kierunkiem réwnonocy wiosennej FK5 na
epoke J2000.0)

3. System po$redni

kierunki osi posredniego systemu niebieskiego odniesione
do CEP (definiujacego plaszczyzne prawdziwego réow-
nika) i kierunku réwnonocy wiosennej (wyznaczonego
przez przeciecie plaszczyzn prawdziwego réwnika i
ekliptyki)

kierunki osi posredniego systemu niebieskiego okreélone
przez CIP (niemal pokrywajacy si¢ z CEP FK5 na epoke
J2000.0) i CIO (niemal pokrywajacy sie z kierunkiem
réwnonocy wiosennej FK5 na epoke J2000.0) — w latach
2003-2006 pod nazwa CEO

kierunek osi x posredniego systemu ziemskiego okreslony
przez przeciecie plaszczyzny chwilowego poludnika
Greenwich z réwnikiem CEP

kierunek osi & posredniego systemu ziemskiego okreslony
przez TIO (przeciecie chwilowego poludnika zerowego
ITRS z réwnikiem CIP) — w latach 2003-2006 pod na-
zwa TEO

relacja pomiedzy niebieskim i ziemskim posrednim sys-
temem odniesienia wyrazona w funkcji prawdziwego
czasu gwiazdowego Greenwich (GST)

relacja pomiedzy niebieskim i ziemskim posrednim sys-
temem odniesienia wyrazona w funkcji Kgta Obrotu
Ziemi (ERA)

4. System ziemski

kierunki osi systemu CTS okreslone przez CIO* i ze-
rowy potudnik BTH

kierunki osi systemu ITRS okreSlone przez biegun
IERS ITRS oraz zerowy poludnik ITRS

Osrodki zrzeszone w uniach TAU i IUGG zachecane sg ponadto do prowadzenia badan pionowych i poziomych ruchéw
skorupy ziemskiej, do prac nad lacznym opracowywaniem obserwacji uzyskiwanych za pomoca réznych technik pomiaro-
wych i do Scislejszej wspdlpracy z grupami roboczymi tych unii. Do upowszechniania przyjetych standardéw (konwencji)
zobowiazano IERS. Dane szczegblowe na temat ewolucji systemu stalych astronomicznych mozna uzyska¢ m.in. na stronach
internetowych TAU (http://www.iau.org) oraz IERS (ftp://hpiers.obspm.fr/eop-pc/eop/eopc04-05/).

Stale astronomiczne zamieszczone w niniejszym Roczniku zostaly zaczerpniete z publikacji: IERS Technical Note 21
"IERS Convetions (1996)” oraz IERS Technical Note 32 ,JERS Conventions (2003)”. Sa to wartoéci obowiazujace obecnie
przy obliczeniach wymagajacych najwigkszej precyzji. Podane wielkosci stalych astronomicznych odnosza si¢ do systemu
TAU1976 poprawionego o przyjete przez IERS nowsze wyznaczenia oraz stale planetarne JPL Development Ephemeris
DE405 i Lunar Ephemeris LE405 i uzupelnione na mocy rezolucji Zgromadzenia Generalnego IAU (Manchester, 2000) o
nowe stale podstawowe Lg 1 Jog 1 stale uzupelniajace Lg i Leo. Uchwala XX VI Zgromadzenia Generalnego IAU (Praga,
2006) state Lp, Ty i TDBy zaliczono do stalych podstawowych.
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System stalych astronomicznych

Jednostki

— Jednostkami dlugosci, masy i czasu sa jednostki miedzynarodowego systemu jednostek (SI), mianowicie: metr (m),

10.
11.
12.
13.
14.
15.

Stale
16.

17.
18.
19.
20.
21.
22.
23.

24.
25.
26.

kilogram (kg) i sekunda (s).

Astronomiczng jednostka czasu jest doba (D). Jest to interwal czasu wynoszacy 86400 sekund SI. Przez stulecie
julianskie (JC' — Julian Century) jest rozumiany interwal czasu wynoszacy 36525 déb.

Astronomiczna jednostka masy jest masa Slonca (Mg).

Astronomiczna jednostka dlugosci, oparta na $redniej odleglosci Ziemia—Stonice, jest dtugo$é (A), przy ktérej stala
grawitacji Gaussa k przyjmuje warto$¢ k = 0.017202098 95 gdy jednostkami pomiaru sg astronomiczne jednostki

dhugosci, masy i czasu.

definiujace

Stala grawitacyjna Gaussa

Wspélezynnik zmiany skali czasu przy przejsciu od TT do TCG

Wspétczynnik zmiany skali czasu przy przejéciu od TCB do TDB

Epoka poczatkowa przy przejéciu od TCB do TDB

Stala poczatkowa przy przejsciu od TCB do TDB

podstawowe

Predko$¢ swiatla w prézni

Czas pokonywania przez Swiatto astronomicznej jednostki dlugosci

Réwnikowy promief Ziemil)

Wspélezynnik dynamiczny figury Ziemi®)

Geocentryczna stala grawitacyjnal)

Stala grawitacyjna

Stosunek masy Ksiezyca do masy Ziemi

Precesja ogélna w dlugosci w epoce J2000.0 na stulecie julianskie

Nachylenie ekliptyki do réwnika w epoce J2000.0

Wspétcezynnik dynamiczny Stonca

pochodne

Stala nutacji w epoce J2000.0

Astronomiczna jednostka dlugosci (A = ¢74)

Paralaksa Stonca (1o = ag/A)

Stala aberracji rocznej dla epoki J2000.0

Splaszczenie Ziemi')

Heliocentryczna stala grawitacyjna (G Mg = A%k?/D?)

Stosunek masy Stofica do masy Ziemi (Mg /Mg = G My (G Mg)™1)

Stosunek masy Stonca do masy ukladu Ziemia — Ksiezyc
(MoMg'(1+p)' = G MG~ (Mg + pMg) ™)

Masa Stofica (Mg = G MoG™1)

Wspbdlczynnik zmiany skali czasu przy przejsciu od TCG do TCB

k= 0.01720209895 A3/2M /2 D1
Le = 6.969290 134 x 10~10

Lp = 1550519768 x 10~8

Ty = 2443 144.500 3725

TDBy = —6.55 x 1075 s

c = 299792458 ms!

T4 = 499.004 7838061 s

ap =6378136.49 m

Jo =1.0826359 x 1073

G Mg = 3.986 004418 x 10 m3s~2
G =6.67259 x 107 m3kg=1s72
w=0.0123000345

p = 5029'0966

e = 23°26'217448

Jow =2 %1077

N = 92025

A = 149597870691 m
To = 8794148

K = 20749552

f=1/298.256 42
G Mg = 1.327124 x 1020 m3s—2
Mg /Mg = 332946.0

MoMg'(1+ p)~' = 328900.5
Mg = 19891 x 10?6 kg
Lo = 1.480826 86741 x 1078

Masy planet wyrazone stosunkiem masy Slofica do mas planet lacznie z atmosferami i satelitami (DE405/LE405)

Merkury 6023 600 Mars 3098708
Wenus 408 523.71 Jowisz 1047.3486
Ziemia+Ksiezyc  328900.561 400 Saturn 3497.898

Uran 22902.98
Neptun 19412.24

Niektére wzory astronomiczne TAU1976 (T liczone jest w stuleciach julianskich od epoki J2000.0)
Precesja ogdélna w rektascensji na stulecie julianskie: m = 461274362 + 2779312 T — 0000278 T2
Precesja ogdélna w deklinacji na stulecie julianskie: n = 200473109 — 0'85330 7" — 07000217 T2
Srednie nachylenie ekliptyki: 843817448 — 46'8150 T — 0700059 72 + 0°001813 T3
Poprawka punktu réwnonocy przy przejsciu z systemu FK4 do FK52): E = 050775 + 03085 T

1)

Por. z inna, przyjeta przez IUGG wartoscia wg GRS80.

2) Aby otrzymacé rektascensje w systemie FK5, poprawke nalezy dodaé¢ do rektascensji wyrazonej w systemie FK4.
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Wzory na zamiane jednostek czasu gwiazdowego Sredniego na jednostki Sredniego czasu slonecznego oraz
zamiane odwrotna

interwal czasu gwiazdowego Sredniego

=1.002 737909 350 795 + 5.9006 x 10~ T — 5.9 x 1072 72

interwal czasu stonecznego Sredniego
interwal czasu stonecznego Sredniego

(1)
=0.997 269 566 329 084 — 5.8684 x 10~ T+ 5.9 x 107° 72

interwal czasu gwiazdowego Sredniego
Do przeliczenia interwaléw czasu wyrazonego w jednostkach czasu sredniego stonecznego na interwaly czasu wyrazonego
w jednostkach czasu $redniego gwiazdowego oraz do zamiany w strone przeciwng wykorzystuje sie w praktyce zaleznos¢,
ze liczba déb gwiazdowych w roku zwrotnikowym jest dokladnie o jednoéé¢ wieksza od liczby déb slonecznych
rok zwrotnikowy = 366.242 198 797 érednich déb gwiazdowych
= 365.242 198 797 $rednich doéb stonecznych

Relacje pomiedzy jednostka czasu stonecznego i jednostka czasu gwiazdowego wyraza wspolczynnik proporcjonalnosci
366.242 198 797
= —1.0027379093 2
M= 365.242198 797 @)

stad
(14 p) X [interwal czasulg. cz. st.

[interwal czasuls. cr. gw. = (3)
Podobnie dla przejscia od jednostek czasu gwiazdowego do jednostek czasu stonecznego
[interwal czasulsr. ¢z st. = 1/(1 + p) X [interwal czasuls. ¢z gw.

lub
gdzie p’ = 0.002 7304336

[interwal czasuls. ¢z st. = (1 — p) X [interwal czasulg. oy gw.

Stale Miedzynarodowej Unii Geodezji i Geofizyki (IUGG) dotyczace figury Ziemi
(GRS80)

Stale definiujace (dokladnie)

1. Roéwnikowy promien Ziemi a. =6378137Tm
GM = 3.986005 x 10** m3s—2
Jy =1.08263 x 10*

w=17.292115 x 107° rad s~

2. Geocentryczna stala grawitacyjna
3. Wspdlezynnik dynamiczny figury Ziemi
4. Predko$é¢ katowa obrotu Ziemi

Stale pochodne

5. Splaszczenie Ziemi f=1/298.257222101
Ye = 9.780326 7715 ms~2
v, = 9.832186 368 5 m.s 2

Up = 6263686.0850 x 10 m?s~2

6. Przyspieszenie normalne sity ciezkosci na réwniku

7. Przyspieszenie normalne sity ciezkosci na biegunie

8. Normalny potencjat sily ciezkosci na elipsoidzie
(potencjal sity ciezkosci na geoidzie Wy = Up)

Ry =6363672.461m

Js =—2.37091222 x 1076
Js = 0.006 08347 x 1076
Js = 0.00001427 x 106

9. Geopotencjalny wspdlezynnik skali (Ry = GM/Wy)
10. Wspdlcezynniki harmoniczne rozwiniecia potencjalu sity ciezkosci

Ziemi w szereg funkcji kulistych

Geodezyjne elipsoidy odniesienia

Nazwa elipsoidy a [m] b [m] ! ! e?
Bessel (1841) 6377397 6356 079 299.15 0.0033428 0.006 674 4
Clarke (1880) 6378249 6356515 203.47 0.003407 5 0.006 803 4
iﬁiﬁigﬁg&gz 4 | 6378388 6356912 297.0 0.003 367 0.006 723
Krasovski (1940) | 6378245 6 356 863 208.3 0.003 352 0.006 693
SAO TIT (1966) 6378165 6356 780 298.25 0.003 3529 0.006 694 5
GRS67 6378160.0 | 63567745 | 208.247 0.003 352 92 0.006 694 61
WGST2 6378135 6356 751 208.26 0.0033528 0.006 694 3
TAU1976 63781400 | 6356755.3 | 208.257 0.003 352 81 0.006 694 38
GRSS0 6378 137.0000 | 6356 752.3141 | 298.257 222101 | 0.003 35281068118 | 0.006 694 380 022 90
WGS84 6378 137.0000 | 6356 752.3142 | 208.257 223563 | 0.003 35281066475 | 0.006 694 379990 15
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OBJASNIENIA

CZESC OGOLNA

W ostatnich 25 latach zaszly wazne zmiany w poznaniu ruchu obrotowego Ziemi — nastapil ogromny postep w
zakresie osiaganych precyzji i rozdzielczo$ci czasowych obserwacji, jak réwniez w strategiach i technologii ich opracowy-
wania. Istotng zmiang jest takze fakt, ze poczawszy od 1980 roku ruch bieguna jest monitorowany w sposob ciagly przy
uzyciu VLBI i dostarczane sa aktualne pozycje bieguna w odniesieniu do ukladu niebieskiego. Uzywanie dotychczasowego
uktadu odniesienia opartego na réwniku niebieskim (okreslonym przez srednia w sensie ruchéw bieguna o$ obrotu Ziemi)
oraz punkcie poczatkowym zdefiniowanym potozeniem ekliptyki (punkt $redniej réwnonocy wiosennej) stawalo sie coraz
trudniejsze, a nawet prowadzilo do degradacji precyzji osiaganej w obserwacjach astronomicznych, szczegdlnie, ze istnialo
kilka realizacji punktu rownonocy: dynamiczne i katalogowe. Dodatkowo konstrukcja katalogéw nie zapewniala catkowitej
eliminacji obrotu definiowanych przez nie ukladéw odniesienia. W §lad za postepem w dziedzinie obserwacji, w latach

1990-1999 nastapila réwniez ogromna poprawa w modelowaniu teoretycznym, osiaggajacym dokladnosci na poziomie pas.

1. SYSTEMY ODNIESIENTA

XXI Zgromadzenie Generalne TAU (Buenos Aires, 1991) przyjelo w Rezolucji A4 pakiet 9 spdjnych Rekomenda-
cji specyfikujacych nowe niebieskie systemy odniesienia w czterowymiarowej czasoprzestrzeni i zwigzane z nimi skale
czasu z uwzglednieniem ogolnej teorii wzglednosci. W Rekomendacji 1 zalecito ono zdefiniowanie w ramach ogdlnej teorii
wzglednoscei kilku uktadéw wspotrzednych (20 = ct, 2t 2%, 23) w czasoprzestrzeni w taki sposéb, aby w kazdym ukladzie
wspdlrzednych o poczatku w barycentrum dowolnego zbioru mas, kwadrat interwalu ds miedzy zdarzeniami, byl wyrazony

co najmniej ze stopniem przyblizenia podanym wedlug wzoru
ds® = —c?dr? = —(1 —2U/c*)(dz°)* + (1 + 2U/c?)[(dx")? + (dx?)? + (dz®)?] (5)

gdzie t jest wspélrzedna czasowa (czasem Wspélrzgdnych?’)), T jest czasem wlasnym (nazywanym réwniez czasem prawdzi-
wym) danego punktu w przestrzeni (czas pomiedzy dwoma zdarzeniami wystepujacymi w tym samym punkcie przestrzeni),
a U jest suma potencjalu grawitacyjnego tego ukladu mas oraz, generowanego przez ciata zewnetrzne wzgledem ukladu,
potencjalu plywowego zanikajacego w barycentrum. Interwal ds z formalnego punktu widzenia moze by¢ traktowany
jako odlegtos¢ dwoch punktéw w abstrakcyjnej czterowymiarowej przestrzeni z wprowadzong przez Minkowskiego geome-
tria pseudo—euklidesowa. W Rekomendacji 2 zasygnalizowana zostala potrzeba zdefiniowania barycentrycznego systemu
wspdlrzednych o poczatku w $rodku mas Ukladu Stonecznego z czasem wspétrzednych barycentrycznych TCB (Rekom. 3)
oraz geocentrycznego systemu odniesienia o poczatku w érodku mas Ziemi z czasem wspdlrzednych geocentrycznych TCG
(Rekom. 3). Jednoczesnie zalecono aby te systemy nie podlegaly obrotom wzgledem zbioru odleglych obiektéw pozaga-
laktycznych, aby wspétlrzedne czasowe tych systeméw byly wyprowadzone ze skali czasu realizowanej przez dziatajace
na Ziemi zegary atomowe oraz aby jednostkami fizycznymi w tych systemach byly jednostki SI. Sformutowano réwniez
czterowymiarowa transformacje pomiedzy TCB i TCG. Za czas odniesienia dla pozornych, geocentrycznych efemeryd
przyjeto czas ziemski TT oraz okreslono relacje miedzy TCG i TT (Rekom. 4). Dodatkowo w Rekomendacji 7 zalecono
aby nowy, barycentryczny system odniesienia byt mozliwie bliski réwnikowi i punktowi rownonocy wiosennej systemu FK5
odniesionym do epoki J2000.0, tj. aby podstawowa plaszczyzna tego systemu (plaszczyzna xy odpowiadajaca plaszczyZnie
réwnika niebieskiego w katalogowych systemach odniesienia) znalazta sie mozliwie blisko plaszczyzny sredniego réwnika
na epoke J2000.0, za$ punkt poczatkowy liczenia rektascensji CEO (odpowiednik punktu réwnonocy wiosennej w katalo-
gowych ukladach odniesienia, czyli kierunek osi x) znalaz! sie mozliwie blisko dynamicznej réwnonocy wiosennej na epoke
J2000.0. W tej samej rezolucji podkreslono, ze utworzony system ma by¢ dostepny dla astrometrii w zakresie fal radiowych

i widma widzialnego.

3) czas wspolrzednych nie jest mierzalny
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Miedzynarodowy Niebieski System Odniesienia (ICRS) zdefiniowany oraz przyjety w Rezolucji B2 XXIII Zgro-
madzenia Generalnego IAU (Kyoto, 1997) (,,The extragalactic reference system of the International Earth Rotation Service
(ICRS)”, Arias E.F. et al., A&A 303, 604 (1995)) jest od 1 stycznia 1998 roku obowigzujacym niebieskim systemem od-
niesienia. Kinematyczng realizacja ICRS przeznaczong do zastosowan praktycznych jest Miedzynarodowy Niebieski
Uktad Odniesienia (ICRF). Ta sama rezolucja zatwierdzila katalog Hipparcos jako podstawows realizacje ICRS w
zakresie widma optycznego. Uchwalona trzy lata pézniej przez XXIV Zgromadzenie Generalne IAU Rezolucja B1.3 (Man-
chester, 2000) okresla ponadto dopasowana do wyzszych wymagan dokladnosciowych oraz do wspolczesnego formalizmu
ogolnej teorii wzglednosci definicje ICRS, wprowadzajac Barycentryczny Niebieski System Odniesienia (BCRS)
oraz Geocentryczny Niebieski System Odniesienia (GCRS), a takze transformacje miedzy tymi systemami.

ICRS jest systemem kinematycznym, poniewaz jest zdefiniowany poprzez pozycje odlegltych obiektéw pozagalaktycz-
nych; dodatkowo ruchy wtasne tych obiektéw sg znacznie mniejsze anizeli doktadnosé obserwacji tych obiektéw. W systemie
ICRS, kierunki do obiektéw w odleglych galaktykach nie podlegaja globalnemu obrotowi wzgledem tych obiektow. Zgod-
nie z definicja jest on czasoprzestrzennym systemem niezaleznym od polozenia osi obrotu Ziemi, a takze od polozenia osi
ekliptyki. Czasoprzestrzen w ICRS jest okreslona geometrycznie za pomoca tensora metrycznego (oddzielnie dla BCRS
i dla GCRS) w ujeciu ogdlnej teorii wzglednosci. Zgodnie z Rezolucja 2 XX VI Zgromadzenia Generalnego IAU (Praga,
2006) dla wszystkich praktycznych zastosowan przyjmuje sie orientacje BCRS zgodnie z orientacja osi ICRS. Orientacja
GCRS jest wyznaczana z zorientowanej wzgledem ICRS orientacji BCRS. Osie tych systeméw spelniajg kinematyczny
warunek zerowego wzajemnego obrotu. Oba systemy maja tez rozne czasy wspélrzednych: TCB i TCG. Odpowiadajace
sobie osie systeméw BCRS i GCRS sa wzajemnie powiazane wspélczynnikiem skali. Ponadto BCRS jest z zalozenia sys-
temem kinematycznie ustalonym. Nie jest on odniesiony do epoki, ktoéra bytaby zwiazana z pozycja osi systemu jak to ma
miejsce w przypadku systemu katalogowego, np. FK5. Pozycje w systemie ICRS odgrywaja role stosowanych dotychczas
$rednich pozycji katalogowych odniesionych do §redniego réwnika i Sredniej réwnonocy wiosennej na standardows epoke,
lecz w ich wypadku epoka we wspomnianym sensie nie ma zastosowania. Zmienno$é pozycji w systemie ICRS spowodo-
wana jest wylacznie ruchem wlasnym gwiazd z uwzglednieniem predkoéci radialnej. Orientacja geocentrycznego systemu
niebieskiego GCRS uzywanego do transformacji miedzy systemami niebieskim i ziemskim, w stosunku do BCRS spelnia
kinematyczny warunek braku globalnego obrotu geocentrycznych kierunkéw do obiektéw realizujacych ICRS. GCRS jest
zatem nieobracajacym sie systemem geocentrycznym przeznaczonym do monitorowania parametréw ruchu obrotowego
Ziemi EOP. System ten nie podlega globalnej rotacji i nie zalezy juz od ruchu Ziemi, jak to mialo miejsce w przypadku
FKS5.

ICRF jest zdefiniowany z dokltadno$cia okoto 30 pas poprzez pozycje 212 definiujacych radiozrédel, okreslone w
oparciu o obserwacje VLBI. Umowny biegun ICRS, nazwany Konwencjonalnym Biegunem Odniesienia CRP (kierunek
prostopadly do podstawowej plaszczyzny ukladu — plaszczyzny ay) choé jest bardzo zblizony do $redniego bieguna na
epoke J2000.0 to jednak doktadnie si¢ z nim nie pokrywa. Bieguny te sa wzajemnie przesuniete o 17.1 mas w kierunku
0°1 5.1 mas w kierunku 90°. Podobna zgodno$¢ zachodzi pomiedzy umownym biegunem ICRS i biegunem katalogu FK5.
Ocenia sie ja na £50 mas. Punkt poczatkowy liczenia rektascensji w ICRS, ktory okresla kierunek osi x tego systemu,
jest przesuniety w stosunku do punktu rownonocy katalogu FK5 o 22.9 + 2.3 mas.

Ziemski system odniesienia jest systemem przestrzennym obracajacym sie wraz z Ziemia. W systemie tym pozycje
punktéw zwiazanych z powierzchnia Ziemi sg okreslone przez wspolrzedne, ktore podlegaja jedynie malym zmianom w
czasie spowodowanym przez efekty geofizyczne (ruchy tektoniczne, deformacje ptywowe). Realizacja ziemskiego systemu
odniesienia jest ziemski uktad odniesienia okreslony przez zbiér punktéw o precyzyjnie wyznaczonych wspolrzednych w

ziemskim systemie odniesienia.

Konwencjonalny Ziemski System Odniesienia (CTRS) zostal zdefiniowany w Rezolucji 2 XX Zgromadzenia
Generalnego IUGG (Wieden, 1991). Zgodnie z przyjeta rezolucja CTRS jest quasi—kartezjanskim systemem zdefiniowanym
przez przestrzenny obrét wzgledem nieobracajacego sie systemu geocentrycznego (GCRS — zdefiniowany przez IAU).
Czasem wspoOlrzednych CTRS jest TCG — czas wspolrzednych GCRS. Poczatkiem CTRS jest érodek mas Ziemi okreslony
z uwzglednieniem oceanéw i atmosfery. CTRS jest systemem kinematycznym nie podlegajacym globalnemu, residualnemu
obrotowi wzgledem ruchéw poziomych na powierzchni Ziemi.

Geocentryczny Ziemski System Odniesienia (GTRS) stanowi usciSlenie CTRS, a jednocze$nie dopasowanie
ziemskiego systemu odniesienia do jednolitego formalizmu uzytego do zdefiniowania niebieskich systeméw odniesienia.
GTRS zostal zatwierdzony w Rezolucji 2 XXIV Zgromadzenia Generalnego IUGG (Perugia, 2007) jako system czasoprze-
strzenny zdefiniowany w zgodnosci Rezolucjg B1.3 Zgromadzenia Generalnego IAU w 2000 r.
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Miedzynarodowy Ziemski System Odniesienia (ITRS) jest okreslony przez zbiér zalecen i ustalefi wraz z opisem
modeli niezbednych do zdefiniowania poczatku, skali, orientacji i zmiennosci w czasie CTRS monitorowanego przez IERS.
Jest to system geocentryczny, ktérego jednostka dlugosci jest metr (SI). W mysl postanowienn IUGG i TAU (1991) skala
ITRS jest spdjna z czasem wspodlrzednych geocentrycznych TCG. Orientacja ITRS zostala poczatkowo zdefiniowana przez
orientacje BIH 1984.0, za$ jej zmiennos¢ w czasie jest okreslona poprzez zastosowanie warunku, iz globalna suma poziomych
ruchéw tektonicznych nie zawiera skladowych obrotu. Zgodnie z Rezolucja 2 Zgromadzenia Generalnego IUGG (Perugia,
2007) ITRS jest zdefiniowany jako szczegdlny Geocentryczny Ziemski System Odniesienia (GTRS), ktérego orientacja jest
operacyjnie utrzymywana w ciaglosci z poprzednimi uzgodnieniami miedzynarodowymi (orientacja BIH) oraz przyjety
jako preferowany GTRS do zastosowan naukowych i praktycznych. Praktycznymi realizacjami ITRS sa miedzynarodowe
ziemskie uklady odniesienia ITRF. Poszczegdlne rozwiazania ITRF (ITRF88, ITRF89, ... ITRF96, ITRF97, ITRF2000
i ITRF2005) sa opracowywane przez osrodki obliczeniowe IERS w oparciu o obserwacje VLBI, LLR, SLR, GPS i DORIS.
Kazde kolejne rozwiagzanie ITRF zawiera pozycje i predkosci stacji obserwacyjnych oraz pelna macierz kowariancji. Rozwdj
sieci ITRF w okresie ostatnich kilkunastu lat (5—krotny wzrost liczby stacji obserwacyjnych i poprawa ich przestrzennego
rozkladu) oraz poprawa precyzji wyznaczenia pozycji i predkosci stacji dzigki zwigkszaniu materialu obserwacyjnego
i ulepszaniu strategii i metod opracowania obserwacji powodujg znaczaca poprawe w kolejnych rozwiazaniach ITRF.
Parametry transformacji pomiedzy uktadami ITRF sa wyznaczane przez IERS i publikowane w IERS Conventions.

Transformacja pomiedzy ziemskim systemem odniesienia (do niego odnosza sie obserwacje) a niebieskim systemem
odniesienia (system quasi-inercjalny, w ktérym podawane sa pozycje gwiazd) tradycyjnie jest wykonywana w trzech
zasadniczych etapach. W pierwszym etapie system obserwacyjny zdefiniowany przez ,réwnik obserwacyjny” i ,zerowy
potudnik obserwacyjny” jest przeprowadzany przy pomocy parametréw opisujacych ruch bieguna ziemskiego w system
posredni zdefiniowany przez ,réownik posredni” i ,zerowy poludnik posredni”. Nastepnym krokiem jest obrét systemu
posredniego wokél osi ,,réwnika posredniego” o kat reprezentujacy obrét Ziemi wokol wlasnej osi. Obrécony w ten sposéb
system posredni staje sie geocentrycznym systemem niebieskim, do ktérego odnosza si¢ tzw. miejsca pozorne. W ostatnim
kroku system posredni (a dokladnie utworzony w poprzednim kroku geocentryczny system niebieski) jest przeprowadzany
w system quasi—inercjalny przy pomocy parametréw opisujacych precesje i nutacje. W transformacji sa uwzgledniane
dodatkowo efekty aberracji i paralaksy, ruch wlasny gwiazd i efekty relatywistyczne.

Do 1980 roku role ,réwnika obserwacyjnego” odgrywal réwnik tzw. miedzynarodowego umownego $redniego bieguna
potnocnego Ziemi CIO* zdefiniowanego przez szerokoSci astronomiczne 5 obserwatoriéw uczestniczacych w Miedzynaro-
dowej Shuzbie Szerokoéci ILS, umieszczonych na réwnolezniku 39009/, za$ ,zerowemu poludnikowi obserwacyjnemu” odpo-
wiadal sredni poludnik Greenwich zdefiniowany przez dlugosci astronomiczne okoto 50 obserwatoriéw uczestniczacych w
programie BIH. Tak zdefiniowany rownik CIO* i ,zerowy poludnik obserwacyjny” okreslaty kierunki osi konwencjonalnego
systemu ziemskiego CTS (od 1967 roku — GRS67). ,,Réwnikowi posredniemu” odpowiadal réwnik chwilowy, ktérego o$
stanowita chwilowa o$ obrotu Ziemi, za$ chwilowy potudnik Greenwich stuzy! jako ,zerowy potudnik posredni”. Parametry
ruchu bieguna wykorzystywane do przeprowadzenia bieguna CIO* w biegun chwilowy byly dostarczane przez Migdzyna-
rodowa Stuzbe Ruchu Bieguna IPMS (poprzedniczke ITERS). Obrét systemu posredniego odbywal sie wokét chwilowej osi
obrotu Ziemi o kat réwny prawdziwemu czasowi gwiazdowemu Greenwich GST (lub GAST) bedacemu nieliniowa funkcja
UT1. Przeprowadzal on system ziemski w system niebieski, w ktérym byla wyrazona pozycja pozorna i, po usunieciu
wplywu aberracji rocznej i paralaksy rocznej, tzw. pozycja prawdziwa (barycentryczna). Uwzglednienie nastepnie nutacji
prowadzito do transformacji do systemu niebieskiego, w ktorym byla wyrazona tzw. pozycja Srednia na epoke obserwacji,
za$ uwzglednienie precesji wiazalo sie z kolejng transformacjg systemu niebieskiego z epoki obserwacji do epoki katalogu
fundamentalnego (FK4, a od 1984 r. FK5).

Opisana powyzej procedura transformacji systemu ziemskiego do niebieskiego ulegla zasadniczym zmianom na skutek
postepu w monitorowaniu ruchu obrotowego Ziemi oraz rozwoju teorii opisujacych zjawiska precesji (model TAU1976) i
nutacji (teoria nutacji IAU1980), odnoszacych sie do Niebieskiego Bieguna Efemerydalnego CEP. CEP zostal zdefiniowany
jako biegun posredniego systemu odniesienia (pomiedzy systemem ziemskim i niebieskim), ktéry rozdziela ruch bieguna
ziemskiego systemu odniesienia na dwie czesci. Cze$é niebieska dotyczyla ruchu CEP wzgledem niebieskiego systemu
odniesienia z uwzglednieniem wszystkich wyrazéw dlugookresowych (precesja/nutacja wymuszona) i zawierala wyrazy
o okresach dluzszych od 2 déb (tj. o czestotliwosciach pomiedzy —0.5 i +0.5 cykli na dobe gwiazdowa). Cze$¢ ziemska
dotyczyta ruchu CEP wzgledem ziemskiego systemu odniesienia z uwzglednieniem wszystkich wyrazéw dhugookresowych
(ruch bieguna) i zawierala wyrazy o okresach dluzszych od 2 déb (tj. o czestotliwosciach pomiedzy —0.5 i +0.5 cykli
na dobe gwiazdowa). Podobnie jak poprzednio role ,réwnika obserwacyjnego” oraz ,zerowgo poludnika obserwacyjnego”
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odgrywaly odpowiednio réwnik CIO* i éredni poludnik Greenwich BIH konwencjonalnego systemu ziemskiego. Miejsce
chwilowego rownika jako ,réwnika posredniego” zajatl odpowiednio réwnik okreslony przez bliski chwilowemu biegunowi
Ziemi IRP Niebieski Biegun Efemerydalny CEP, ktérego parametry potozenia wzgledem bieguna konwencjonalnego sys-
temu ziemskiego poczatkowo byly dostarczane przez IPMS, a nastepnie od 1988 roku przez IERS. Miejsce chwilowego
potudnika Greenwich jako ,zerowego poludnika posredniego” zajal chwilowy potudnik okredlony poprzez uwzglednienie
poprawki z tytulu ruchu bieguna do potudnika Greenwich BIH konwencjonalnego systemu ziemskiego GRS80. Obrot sys-
temu posredniego odbywal sie wokot osi CEP albo o kat réwny GST w odniesieniu do punktu réwnonocy wiosennej, albo
o kat réwny tzw. Katowi Obrotu Ziemi ERA wystepujacemu réwniez pod nazwa kata gwiazdowego (w odniesieniu do
Niebieskiego Efemerydalnego Punktu Poczatkowego CEO — nieobracajacego sie punktu poczatkowego na rowniku CEP
— odpowiednika punktu réwnonocy wiosennej jako punktu poczatkowego, od ktérego liczona jest rektascensja). Obrét
ten przeprowadzal posredni system ziemski w system niebieski. Podobnie jak w procedurze sprzed 1980 roku, po usunieciu
wplywu aberracji rocznej i paralaksy rocznej, uwzglednienie nutacji i precesji, wedtug jednak nowych bardziej doktadnych
teorii dopasowanych do definicji CEP, a takze ruchu wlasnego i efektéw relatywistycznych przeprowadzato kolejno system

posredni w system niebieski na epoke obserwacji, a nastepnie na epoke katalogu.

Kolejne zmiany w procedurze transformacji systemu ziemskiego do niebieskiego zaszly w wyniku dalszego wzrostu
doktadnosci teorii do poziomu pas, jaki nastapit w latach 1990-1999 oraz rosnacych wymagan dokladnosciowych. Defi-
nicja CEP przestala by¢ spdjna z precyzja i rozdzielczoscig przestrzenna wspoltczesnych technik obserwacyjnych, a takze
z doktadno$cia teorii i czestotliwos$cig wlaczonych w nie wyrazow. Pelniejsze wykorzystanie opracowanej przez Guinot
koncepcji kinematycznie zdefiniowanego punktu nazwanego Nieobracajacym sie¢ Punktem Poczatkowym NRO postuzyto
do sformutowania bardziej rozwinietej definicji CEP — Posredniego Bieguna Niebieskiego CIP oraz CEQO, a takze zde-
finiowania punktu poczatkowego dla dlugosci w systemie ziemskim, ktéremu nadano nazwe Ziemskiego Efemerydalnego
Punktu Poczatkowego TEO. Opracowano réwniez spéjna z tymi definicjami nowa laczna teori¢ precesyjno—nutacyjna
TAU2000, definicje CIP oraz definicj¢ parametréow opisujacych ruch bieguna. Parametry ruchu bieguna daja sie obecnie
wyznaczaé z dokladnoscia lepszg od milisekundy tuku na podstawie kilkugodzinnych obserwacji GPS i VLBI. Jednoczesnie
wyrazy o okresach dobowych i sub—dobowych wystepujace zaréwno w opisie nutacji jak i ruchu bieguna daja sie wyznaczy¢
z dokladnoscig mikrosekund tuku. Aby sprosta¢ wysokim wymaganiom doktadno$ciowym dotychczas stosowany w mo-
delowaniu matematycznym rozdzial zjawiskowy pomiedzy nutacja swobodna i wymuszona zostal zastapiony rozdziatem
uwzgledniajacym charakterystyke czestotliwosciowa oddzielnych sktadowych tych efektow. Zgodnie z Rezolucjg B1.7 TAU
(Manchester, 2000) Posredni Biegun Niebieski CIP rozdziela ruch bieguna ziemskiego systemu odniesienia w niebieskim
systemie odniesienia na dwie czesci, z ktérych jedna w postaci modelu matematycznego zawiera wyrazy precesyjne oraz
czed¢ wyrazdéw nutacji wymuszonej, druga zas wyrazy nutacji swobodnej, wyznaczane przez IERS jako parametry ruchu
bieguna, efekty plywéw oceanicznych oraz pozostale wyrazy nutacji wymuszonej. Czesé zawierajaca wszystkie wyrazy o
okresach dluzszych od 2 déb (tj. o czestotliwodciach pomiedzy —0.5 i +0.5 cykli na dobe gwiazdowa) zostala okreglona
jako precesja/nutacja, czyli ruch CIP wzgledem systemu niebieskiego GCRS. Cze$é zas zawierajaca wszystkie wyrazy
ruchu wstecznego spoza pasma dobowego (tj. o czestotliwo$ciach mniejszych od —1.5 1 wigkszych od —0.5 cykli na dobe

gwiazdowa) zostala okreslona jako ruch bieguna, czyli ruch CIP wzgledem systemu ziemskiego ITRS.

Od 1 stycznia 2003 roku, na mocy Rezolucji B1.7 IAU (Manchester, 2000), obowiazuje nowa procedura transformacji
systemu ziemskiego w system niebieski. Jako ,rownik obserwacyjny” przyjmuje si¢ rownik I'TRS, zas potudnik zerowy ITRS
odgrywa role ,zerowego poludnika obserwacyjnego”. Biegunem systemu posredniego IRS jest Posredni Biegun Niebieski
CIP, ktoérego parametry polozenia wzgledem bieguna ITRS sa obliczane w oparciu o dane dostarczane przez IERS. Trans-
formacja ITRS do IRS mgq Okresla potozenie TEO (dokladna realizacja chwilowego zerowego poludnika posredniego) na
rowniku CIP zgodnie z kinematyczna definicja NRO w ITRS gdy CIP porusza sie wzgledem ITRS pod wplywem ruchu
bieguna. Obrét systemu posredniego IRS odbywa sie¢ wokét osi CIP o kat réwny Katowi Obrotu Ziemi (ERA) beda-
cemu liniowg funkcja UT1 i przeprowadza system IRS jmmq W system TRS prsa, W Ktorym jest okreslane miejsce pozorne.
Uwzglednienie precesji/nutacji wedtug teorii IAU2000 przeprowadza ten system do Geocentrycznego Niebieskiego Sys-
temu Odniesienia GCRS. Dodatkowo z GCRS do Barycentrycznego Niebieskiego Systemu Odniesienia BCRS przechodzi
sie przez zastosowanie post—newtonowskiej transformacji wspdélrzednych narzuconej przez forme odpowiednich tensoréw
metrycznych obu systeméw (Rezolucja B1.3 TAU, 2000). Na mocy Rezolucji 2 IAU (Praga, 2006) terminy CEO i TEO
zostaly zastapione odpowiednio przez CIO — Niebieski Posredni Punkt Poczatkowy i TIO — Ziemski Poéredni Punkt
Poczatkowy.
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Zaleznos¢ pomiedzy wektorem jednostkowym e;rrs w ITRS i jego obrazem egors W GCRS wyraza sie przez trans-
formacje

eccrs = Q(t) R(t) W(t) errrs (6)
gdzie W (t), R(t) i Q(t) sa macierzami transformacji wyrazajacymi odpowiednio ruch CIP wzgledem systemu ziemskiego
ITRS, obrét systemu posredniego IRS wokodt osi CIP oraz ruch CIP wzgledem systemu niebieskiego GCRS. Parametr
czasowy t jest zdefiniowany nastepujaco:

t = (JD(TT) — 2000 styczen 1"12" TT) déb /36 525 (7)

zgodnie z Rezolucja C7 TAU (Haga, 1994), ktéra zalecila aby epoka J2000.0 byta zdefiniowana w $rodku mas Ziemi i aby
2000 styczen 1% TT = JD 2451545.0 TT.

Macierze transformacji pomiedzy systemami ziemskim i niebieskim daja sie wyrazi¢ w funkcji macierzy obrotowych
R1(&1), Ra(&2) i R3(&3) reprezentujacych obroty odpowiednio wokél osi z, y i z ukladu o katy &1, &, & dodatnie w
kierunku przeciwnym do ruchu wskazéwek zegara w przypadku stosowania uktadéw prawoskretnych. I tak

1 0 0 cosé 0 —siné cosés sinéy 0
R1 (fl) = 0 COSs 51 sin 51 R2(€2) = 0 1 0 R3(§3) = —sin 53 COS 53 0 (8)
0 —sin& cos& sinéy 0 cosés 0 0 1

Macierz W (t) ma postaé
W(t) = Rs(—s")Ra(xp) Ra(yp) (9)

gdzie x,, i yp, sa wspotrzednymi CIP w ITRS na epoke t i sg zdefiniowane jako
(:Cpa yp) = (IIER85 yIERS) + (AI, Ay)tidal + (ASE, Ay)nutation (10)

przy czym (Zigrs, Yrers ) S8 wspélrzednymi bieguna dostarczanymi przez IERS (dostepne w biuletynach IERS), (Ax, Ay)tidal
sa sktadowymi ptywowymi wynikajacymi z plywéw oceanicznych zas (Ax, Ay)nutation S8 Wylaczonymi z modelu precesyj-
no-nutacyjnego TAU2000 skladowymi nutacji wymuszonej. Poprawki (Az, Ay)tiga z tytulu dobowych i sub-dobowych
efektow ruchu bieguna wywotanych plywami oceanicznymi mozna obliczy¢ korzystajac z procedury dostepnej na stronach
internetowych TERS (ftp://hpiers.obspm.fr/eop-pc/eop/eopc04-05/). WielkoSci (Az, AY)nutation reprezentujace dobowe i
sub—dobowe wyrazy nutacyjne w ruchu bieguna mozna obliczyé¢ korzystajac z parametréw podanych w tablicy 5.1 IERS
Conventions 2003. Wielko$¢ s” okresla spowodowang przez ruch CIP wzgledem ITRS zmiang pozycji TIO na réwniku CIP

zgodnie z wyrazeniem

S0 =5 [ (o~ )i (11)

to

Poniewaz wielko$¢ s” jest bardzo mala (rzedu 0.1 mas/stulecie) mozna ja wyznaczy¢ z przyblizonego wzoru
s'(t) = —0.0015 (a2 /1.2 + a?)t (12)

gdzie a. 1 a4 sa $rednimi amplitudami (w sekundach tuku) odpowiednio ruchu Chandlera i rocznego w badanym okresie od
to do t, przy czym t jest wyrazone w stuleciach julianskich. Korzystajac z aktualnych, érednich amplitud ruchéw Chandlera
i rocznego s’ = —47 pas x t.

Macierz R(t) ma postaé

R(t) = Ry(—0) (13)

gdzie 0 jest Katem Obrotu Ziemi ERA, ktéry oblicza sie w oparciu o UTC (wyznaczone z TT) oraz dostarczanych przez
IERS poprawek [UT1 — UTC]igrs jako liniowa funkcja UT1

0(T,) =27 (0.779057273264 0 + 1.002 737811911 35448 T,,) (14)
gdzie
T, =JD(UT1) — 2451545.0 (15)
oraz
UT1 = UTC + [UT1 — UTCligrs (16)
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Macierz Q(t) ma postaé
Q(t) = R3(—E)Ra(—d)Rs(E)Rs(s) (17)

gdzie F i d sa wspélrzednymi sferycznymi CIP w GCRS. Wspélrzedne kartezjanskie CIP w GCRS maja postaé

X =sind cos
Y =sind sinE (18)
Z =cosd

Parametr s jest wielkoscig okreslajaca zmiane w czasie potozenia CIO na réwniku CIP spowodowang przez ruch CIP
wzgledem GCRS. Z zachowaniem dokladnosci na poziomie 1 pas parametr ten wyraza sie wzorem
1 t

s(t) = *i[X(t)Y(t) = X(to)Y (to)] + ) X @)Y (t)dt — ([ooNo] — [SoNo)) (19)

gdzie to = J2000.0

W celu zapewnienia ciaglosci 1 stycznia 2003 roku z obliczeniami wykonywanymi w oparciu o poprzednie procedury
precesyjno—nutacyjne, dla stalej sg = [00No] — [20No] przyjmuje sie wartosé +94 pas ([o9Ng] odpowiada katowi pomiedzy
0o — pozycja CIO na réwniku CIP na epoke J2000.0 i Ny — wezlem wstepujacym réwnika CIP w réwnik GCRS na
epoke J2000.0, za$ [XNg] odpowiada katowi pomiedzy ¥o — kierunkiem osi z, czyli poczatkiem liczenia rektascensji na
réwniku GCRS i Np).

Macierz Q(t) mozna przedstawi¢ w funkcji wspélrzednych X, Y CIP w GCRS w postaci

1—aX? —aXY X
Q)= —aXY 1-aY? Y R3(s) (20)
-X -Y 1—a(X?+Y?)

gdzie a = 1/(1 + cosd) lub z dokladnoécia 1 pas a = § + £(X? +Y?2).
Wspétrzedne X, Y CIP w GCRS oparte na modelu precesyjno—nutacyjnym TAU2000 sa obliczane ze wzoréw

X = — 0701661699 + 2004719174288t — 0742721905¢% — 0719862054¢> — 0700004605t + 000000598¢°
+ Z[(a&o)i sin(ARG) + (ac,0)i cos(ARG)]
7

+ Z[(as,l)i tsin(ARG) + (ae1)i t cos(ARG)) (21)

K3

+ Z[(asg)i t? sin(ARG) + (ac2)i t? cos(ARG)] + . ..

Y = — 0700695078 — 0702538199t — 22740725099t + 000184228 t* + 0700111306 t* + 0°00000099 £°
+ [(bs,0)i sin(ARG) + (be,o); cos(ARG)]

+ 3 [(bsr): tsin(ARG) + (ben): t cos(ARG)] (22)
+ Z[(b&z)i t2 SIH(ARG) + (bqg)i t2 COS(ARG)] + ...

gdzie parametr ¢ jest okreslony wzorem (7), a ARG jest funkcja fundamentalnych argumentéw teorii nutacji (argumenty
Delauneya). Dla nutacji ksigzycowo-stonecznej ARG jest funkcja liniowa 5 zmiennych: $redniej anomalii Ksiezyca [, $redniej
anomalii Stonca I/, éredniej diugosci Ksigzyca pomniejszonej o $rednig dlugos$é wezta wstepujacego Ksiezyca F, $redniej
elongacji Ksiezyca ze Stonca D i $redniej dtugosci wezla wstepujacego Ksiezyca 2. Dla nutacji planetarnej ARG jest funkcja
liniowa 14 zmiennych, w sktad ktérych obok wyzej wymienionych wchodza dodatkowo dlugosci 8 planet: Merkurego,
Wenus, Ziemi, Marsa, Jowisza, Saturna, Urana i Neptuna, a takze calkowita precesja w dtugosci. Wspotezynniki szeregéw
dla obliczenia wspotrzednych X i Y z uzyciem modelu TAU2000 sa dostepne na stronie internetowej IERS Convention
Centre na ftp://maia.usno.navy.mil/conv2000/chapter5/ .

Na podstawie poréwnan z obserwacjami VLBI, dokladnosé wspéirzednych X, Y otrzymywanych z modelu IAU2000
jest szacowana na okoto 0.2 mas. Miedzynarodowa Stuzba Ruchu Obrotowego Ziemi i Systeméw Odniesienia (IERS)
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publikuje wiec na biezaco, wynikajace z obserwacji, poprawki X, §Y (dane EOP C04 (IAU2000A) dostepne na stro-
nach internetowych IERS (ftp://hpiers.obspm.fr/eop-pc/eop/eopc04-05/)). Poprawki te zawieraja m.in. nieuwzgledniany
w modelu TAU2000 wplyw tzw. nutacji swobodnej jadra Ziemi.

Potozenie bieguna CIP, uwzgledniajace poprawki 6 X, §Y wyraza sie wzorem

X = Xiav2000 + 60X, Y = Yiau2000 + 0Y (23)

co jest rownowazne zastapieniu macierzy precesyjno—nutacyjnej ) przez macierz obrotu @

) 106X
Q= 0 1 6Y | Qravzo00 (24)
—-0X —6Y 1

Przy doktadnych obliczeniach miejsc pozornych obiektéw niebieskich nalezy uwzgledniaé poprawki relatywistyczne z
tytulu opdznienia propagacji $wiatta w polu grawitacyjnym Stonca oraz z tytulu grawitacyjnego zakrzywienia Swiatla.
Oznaczajac przez Ep, Qp 1 Sp barycentryczne wektory wodzace (ICRS), odpowiednio Ziemi (E), obiektu niebieskiego
(Q) i Stonca (S), heliocentryczne wektory wodzace Ziemi i obiektu Q mozna zapisaé jako

E = EB(t) — SB(t) Q= QB(t — Aty) —Sp(t — Atlt) (25)
za$ geocentryczny wektor wodzacy obiektu Q ma postac
P =Qg(t— Aty) — Eg(t) (26)

gdzie Aty jest poprawka do czasu z tytulu czasu propagacji $wiatla (light time). Poprawke te oblicza si¢ ze wzoru

P+2GJ;4@ ln(E+P+Q)

A=t = M E Q) 27

gdzie E = |E|, Q@ = |Q| oraz P = |P|, ¢ jest predkoscia $wiatla, a GMs — heliocentryczng stalg grawitacyjna. Poprawke
te mozna obliczy¢ z mniejsza doktadnoscia z uproszczonego wzoru
R
Atlt - — (28)
e
gdzie R — oznacza promien orbity Ziemi (przyblizenie P), a m — paralakse roczna obiektu Q.

E e? i e odpowiednio wektory jednostkowe o kierunkach wektoréow E, Q i P, tj. e = E/E,

Oznaczajac przez e
e? = Q/Qiel” = P/P, efekt grawitacyjnego zakrzywienia $wiatta wyraza sie w postaci poprawki Ae” do geocentrycznego

wektora jednostkowego e obiektu Q nastepujaco:

P_ 2GMs (e - eR)ef — (eF -el)e?

A
© 2E 1+ (eF - e9)

(29)

2. SYSTEMY CZASU

Do praktycznego pomiaru czasu sa wykorzystywane zjawiska przebiegajace okresowo. Odstepy czasu sa wyrazane
liczbg zawartych w nich okreséw przyjetego za wzorzec czasu zjawiska. Do potowy XX wieku podstawa pomiaru czasu
byt ruch obrotowy Ziemi. Czas astronomiczny oparty o ruch obrotowy Ziemi nosi nazwe czasu obrotowego. Szczegdl-
nymi rodzajami czasu obrotowego sg czas stoneczny, dla ktérego ,zegarem” jest ruch obrotowy Ziemi wzgledem Slonca,
odmierzany katem godzinnym Stonca oraz czas gwiazdowy, dla ktorego ,zegarem” jest ruch obrotowy Ziemi wzgledem
punktu réwnonocy wiosennej, odmierzany katem godzinnym punktu réwnonocy wiosennej. W zadanym momencie czas
obrotowy w dwéch réznych punktach na powierzchni Ziemi jest rézny — z wyjatkiem sytuacji gdy punkty te leza na tym
samym poltudniku geograficznym®. Réznica czasu obrotowego w dwéch punktach na Ziemi odpowiada réznicy diugosci
geograficznej tych punktéw. Za podstawowa jednostke czasu obrotowego przyjeto sekunde Sredniego czasu stonecznego,

1) Przez pojecie potudnika geograficznego, dlugosci oraz szerokosci geograficznej rozumie si¢ poludnik astronomiczny oraz

odpowiednie wspélrzedne astronomiczne — w odréznieniu od poludnika geodezyjnego oraz dtugosci i szerokosci geodezyjnej.
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BCRS

Pozycja “srednia barycentryczna”: o, 0 w ICRF/Hipparcos

TO, 7CB

Pozycja “srednia barycentryczna”: o,, d w BCRF
TTCB

] czas propagacji Swiatta ‘

] grawitacyjne zakrzywienie éwiat’fa‘

> (GCRS <> BCRS]

transformacja Lorentza

] aberracja roczna‘

TCB-TCG ’ paralaksa roczna ‘ y

GCRS

Pozycja “srednia geocentryczna”: o, 6 w GCRF
TTCG

| precesja/nutacja IAU2000 | { /RS e <> GCRS |

Pozycja pozorna: o, 0 W IRS, csesi (0dniesiona do CIP i CIO)
TTCG

| ruch obrotowy Ziemi (ERA) | [ IRS,eysc*> IRS,eoes |

TCG- TT ] ruch bieguna (x,, 1/,) ‘ [/TRS <> IRS, 0 ]
ITRS
Pozycja geocentryczna w uktadzie ITRF
TTT
’ paralaksa dobowa ‘ A

]aberracja dobowa‘

TT- TAI

UTC - TAI | efekty lokalne | )

> [ LTRS <> ITRS]

Pozycja topocentryczna w lokalnym ziemskim uktadzie odniesienia LTRF
TUTC

Rys. 1 Schemat procesu transformacji od systeméw niebieskich do ziemskich
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zdefiniowang jako 1/86400 czes$é éredniej doby stonecznej. Skala czasu obrotowego jest niejednostajna. W 1954 roku X
Generalna Konferencja Wag i Miar (Conférence Général des Poids et Mesures) zdefiniowala jako podstawe pomiaru czasu
bardziej jednostajna astronomiczng skale czasu — czasu newtonowskiego (czasu fizycznego) opartego na ruchu orbi-
talnym Ziemi wokot Stonca. Ruch orbitalny Ziemi zostal opisany w Tablicach Stonca Newcomba, ktére zawieraja model
matematyczny pozornego ruchu Stonica na epoke 1900.0, opracowany na podstawie obserwacji astronomicznych z XVIII
i XIX wieku. Czas ten nazwano Czasem Efemeryd (ET) i za jego jednostke wynikajaca z dlugosci okresu obiegu Ziemi
wokét Stonica na epoke 1900.0 przyjeto tzw. sekunde efemerydalna. Definicja ta zostala ratyfikowana przez XI Generalng
Konferencje Wag i Miar w 1960 roku.

TAl
*19s+CO +32.184 s
-33 s (2006)
[UTC - GPST] I"_C +65.184 S (2006) ==
+AZ [UTT - UTClers (Le)
o] e
Cy+ (ERA) +£(TT) (Lo) + P
omsT] e |
Cet Ps +1(TT) (Le)
v

Gg T DB

Rys. 2 Wspblczesnie stosowane skale czasu i ich wzajemne relacje

Jednostka czasu oparta na wzorcu astronomicznym wkrétce przestala zadowalaé rosnace potrzeby fizyki i techniki.
Wzorcem doskonalszym od astronomicznego, pod wzgledem jednostajnosci skali czasowej, okazal sie¢ wzorzec atomowy. W
1971 roku za podstawe pomiaru czasu na Ziemi przyjeto zdefiniowana na 59—ej sesji Miedzynarodowego Komitetu Miar
(1970) i zaaprobowana przez XIV Generalna Konferencje Wag i Miar (1971) skale Miedzynarodowego Czasu Atomowego
(TAI).

Miedzynarodowy Czas Atomowy (TAI lub IAT) (Temps Atomique International lub Inernational Atomic Time)
jako najbardziej jednostajny stanowi podstawe wspdlcezesnych skal czasu. TAI jest czasem opartym na wzorcu atomowym
(nie zwigzanym z ruchem Ziemi) i jest odmierzany przez zsynchronizowane zegary atomowe rozmieszczone w laboratoriach
na calym $wiecie. Skala czasu TAI jest wypadkowa wskazan tych zegarow. Wzorce atomowe wykorzystuja zjawisko przejsé
kwantowych miedzy poziomami energetycznymi atoméw lub czasteczek. Uchwata XIIT Generalnej Konferencji Wag i Miar z
1967 roku zdefiniowala sekunde czasu atomowego i uznala ja za podstawowa jednostke czasu w miedzynarodowym systemie
jednostek SI. Na mocy definicji jest ona ,trwaniem 9192631770 okreséw odpowiadajacych rezonansowej czestotliwosci
przejscia pomiedzy dwoma nadsubtelnymi (F=4, M=0) i (F=3, M=0) poziomami stanu podstawowego 253 atomu cezu
133”. Interwal czasu odpowiadajacy tak zdefiniowanej sekundzie czasu atomowego jest réwny sekundzie efemerydalne;j.
Czas atomowy zostal zatem wyskalowany do zwiazanego z epoka 1900.0 czasu astronomicznego efemerydalnego.

Niezalezne od TAI skale czasu atomowego sa tworzone dla potrzeb systemoéw globalnej nawigacji satelitarnej. Wsréd

nich najpowszechniej uzywana jest skala czasu GPS.

Czas GPS (GPST) (GPS Time) jest czasem atomowym uzywanym w systemie globalnej nawigacji satelitarnej GPS.
Podstaws skali czasu GPS sa atomowe zegary pokladowe umieszczone na satelitach GPS, zegary atomowe znajdujace sie w
o$rodkach sterowania systemem GPS oraz zegary atomowe US Naval Observatory. Skala czasu GPS jest bardzo zblizona do
skali czasu TAI i zsynchronizowana ze skala UTC na epoke 1980 styczen 60" UTC. Zwiazek pomiedzy Miedzynarodowym

Czasem Atomowym a czasem GPS jest nastepujacy:

TAI — GPST = 19" + C0 (30)
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gdzie 19 s jest stalg réznica miedzy TAI i UTC na epoke 1980 styczen 6" UTC, a CO zmienna w czasie poprawka rzedu
10 ns wynikajaca z korzystania w obu systemach z réznych zegaréw atomowych.
Bledy realizowania skali czasu TAI wynikajace z niedoskonalosci zegaréw atomowych nie zawsze sa zaniedbywalne.

Uznano zatem za konieczne zdefiniowanie idealnej formy TAI, ktéra po uwzglednieniu przesuniecia 32.184 s realizuje tzw.
Czas Ziemski (TT).

Czas Ziemski (TT) (Terrestrial Time lub Temps Terrestre) zostal zatwierdzony przez XXI Zgromadzenie Generalne
TAU (Buenos Aires, 1991) (Rezolucja A4) jako skala czasu przeznaczona do praktycznego odmierzania czasu na Ziemi, w
szczegoblnosci jako czas odniesienia dla pozornych, geocentrycznych efemeryd (czas ziemski praktycznie wprowadzony byl
w 1976 roku jako Ziemski Czas Dynamiczny (TDT), ktéry z dniem 1 stycznia 1977 roku zastapil Czas Efemeryd (ET)).
TT jest zdefiniowany jako skala czasu réznigca sie od skali czasu wspolrzednych geocentrycznych TCG o wspoétezynnik Lg
bedacy funkcja potencjalu sily ciezkosci na geoidzie. Z uwagi na niedostateczng dokladno$¢ wyznaczenia potencjatu sity
cigzkosci na geoidzie oraz zmienno$é w czasie pola sily ciezkosci Ziemi XXIV Zgromadzenie Generalne IAU (Manchester,
2000) (Rezolucja B1.9) przyjeto stala wartosé¢ wspdlczynnika L, okreslong na podstawie ustalonej wartosci potencjatu

sily ciezkosci, i uznalo ja za jedna ze stalych definiujacych obowigzujace systemy astronomiczne i geodezyjne.

Zwiazek pomiedzy Miedzynarodowym Czasem Atomowym, a Czasem Ziemskim jest nastepujacy:
TT — TAI = 327184 (31)
za$ relacje pomiedzy Czasem Ziemskim, a czasem wspolrzednych geocentrycznych wyraza wzoér
TCG — TT = Lg x (JD — 2443 144.5) x 86400 (32)

gdzie
Lg =6.969290134 x 10~ 10 (33)

Wzér (32) gwarantuje zgodno$¢ jednostki pomiaru TT z sekunda SI na bardzo bliskiej geoidzie powierzchni ustalonego
potencjatu sily ciezkosci.

Czas wsp6éirzednych geocentrycznych (TCG) (Temps Coordonnée Géocentrique lub Geocentric Coordinate
Time), wprowadzony przez XXI Zgromadzenie Generalne TAU (Buenos Aires, 1991) (Rezolucja A4), jest czasem w czte-
rowymiarowej czasoprzestrzeni — Niebieskim Geocentrycznym Systemie Odniesienia (GCRS) (Geocentric Celestial Refe-
rence System), ktéry porusza sie w przestrzeni wraz z ruchem orbitalnym Ziemi wokét barycentrum Ukladu Stonecznego,
przy czym kierunek osi tego systemu pozostaje niezmienny w odniesieniu do systemu inercjalnego (praktycznie BCRS).
Czas ten nalezy do zdefiniowanej w Rezolucji B1.5 XXIV Zgromadzenia Generalnego IAU (Manchester, 2000) metryki
relatywistycznej GCRS. W tej samej rezolucji znajduje sie definicja Niebieskiego Barycentrycznego Systemu Odniesienia

(BCRS) oraz zwiazanego z nim czasu wspélrzednych barycentrycznych.

Czas wspolrzednych barycentrycznych (TCB) (Temps Coordonnée Barycentrique lub Barycentric Coordinate
Time) jest czasem wspélrzednych czterowymiarowego Niebieskiego Barycentrycznego Systemu Odniesienia (BCRS) (Ba-
rycentric Celestial Reference System), ktéry jest traktowany jako system quasi-inercjalny. Czas ten nalezy do metryki
relatywistycznej niebieskiego systemu barycentrycznego. Zaleznosé pomiedzy TCB i TCG jest wyrazona za pomocg pelnej

4-wymiarowej transformacji Lorentza (Rezolucja B1.5). W przyblizeniu (z dokladnoécia 10714) mozna uzywaé wyrazenia
TCB — TCG = L¢ x (JD — 2443 144.5) x 86400 + ¢ *vo(x — x.) + P (34)

gdzie
Lo = 148082686741 x 1078 £2 x 1017 (35)

za$ X, 1 v oznaczaja wektory barycentrycznej pozycji i predkosci srodka mas Ziemi, x jest wektorem barycentrycznej

pozycji obserwatora, a P przedstawia wyrazy okresowe, ktérych taczna amplituda nie przekracza 1.6 ms (Rezolucja B1.6).

XVI Zgromadzenie Generalne IAU (Grenoble, 1976) wprowadzilo, obok skali Ziemskiego Czasu Dynamicznego TDT
rowniez skale czasu dynamicznego odniesionego do barycentrum Ukladu Stonecznego. Czas ten nazwano Barycentrycznym

Czasem Dynamicznym.
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Barycentryczny Czas Dynamiczny (TDB) (Temps Dynamique Barycentrique lub Barycentric Dynamical Time)
jest czasem atomowym uzywanym od 1984 roku jako argument efemeryd, np. Ksiezyca, planet, odniesionych do bary-
centrum Ukladu Stonecznego, a takze jako argument precesji. T'DB moze by¢ okreslony jako argument w algorytmach
efemerydalnych DE405/LE405 opracowanych przez JPL (efemerydy planetarne zazwyczaj sa wyrazane w funkcji czasu
Teph, ktéry jest bardzo zblizony do TDB). TDB rézni sic od TDT o wyrazy okresowe spowodowane ruchem orbitalnym
Ziemi w polu grawitacyjnym Stonca, Ksiezyca i planet. Roznica ta, zawierajaca efekty relatywistyczne, nie przekracza 2
ms.

Uznajac potrzebe zachowania spéjnosci ze skalg czasu Tpp,, XX VI ZG IAU (Praga, 2006) (Rezolucja 3) wprowadzila
nowa definicje TDB opartg na TCB

TDB = TCB — LB X (JDTCB — To) x 86 400 + TDBO (36)

gdzie
Lp = 1550519768 x 1078 Ty = 2443144.5003725  TDBy = —6.55 x 107° (37)

sg stalymi definiujacymi.

Wzorce atomowe nie dostarczaja zadnych charakterystycznych momentéw, jakie dawalyby mozno$é stworzenia na-
turalnej skali czasu atomowego. Poczatek skali czasu atomowego musi by¢ obrany umownie przez nawiazanie do skali
o trwalej ciaglodci. Aspekt chronologiczny metrologii czasu wymaga zegara wzorcowego, ktéry gwarantowalby pomiary
bardzo wielkich interwaléw czasu i zapewnial skale dla zdarzen bardzo odleglych w przeszlosci i w przysztosci. Natural-
nymi skalami czasu sa skale czasu astronomicznego. W szczegoélnosci, naturalna skala czasu jest skala czasu obrotowego
stonecznego, do ktérej odnosza si¢ pojecia dnia i nocy i z ktora wiaze si¢ cykl biologiczny zywych organizméw na Ziemi.

W skali czasu slonecznego sa wyrazane nie wymagajace wysokiej precyzji efemerydy ciat niebieskich.

Czas stoneczny (Solar Time) jest definiowany jako tzw. czas stoneczny prawdziwy lub czas sloneczny éredni. Czas
stoneczny prawdziwy odmierza si¢ geocentrycznym katem godzinnym srodka tarczy stonecznej, zwiekszonym o 12 godzin
(modulo 24h). Czas stoneczny $redni mierzy sie katem godzinnym tzw. Stonca $redniego, tj. punktu na réwniku o rekta-
scensji réwnej $redniej dlugosci ekliptycznej Stonica prawdziwego, réwniez zwiekszonym o 12 godzin (modulo 24h). Czas
stoneczny, jako czas obrotowy, moze by¢ czasem miejscowym lub tzw. czasem Greenwich®. Pierwszy jest odmierzany
katem godzinnym odniesionym do poludnika miejscowego, drugi, odniesionym do potudnika londynskiego obserwatorium
w Greenwich. Czas stoneczny Greenwich rézni si¢ od czasu stonecznego miejscowego o dtugosé geograficzna A potudnika

miejscowego, ktéra na wschéd od Greenwich przybiera wartosci dodatnie®

czas stoneczny miejscowy = czas stoneczny Greenwich + A (38)

Czas stoneczny prawdziwy jest to czas jaki daje sie bezposrednio wyznaczy¢ z obserwacji Stonica. Czas stoneczny
$redni, jako bardziej zblizony do jednostajnego, jest stosowany w obliczeniach astronomicznych. Znajduje on réwniez

zastosowanie w nawigacji i geodezji.

Zaleznosé miedzy rodzajami czasu stonecznego wyraza si¢ za pomoca tzw. rOwnania czasu

czas stoneczny prawdziwy — czas stoneczny Sredni = E (39)

gdzie E jest nazywane réwnaniem czasu’).

Poczynajac od 1 stycznia 1925 roku $redni czas stoneczny Greenwich (Greenwich Mean Time — GMT o poczatku

doby w poludnie), uzywany w obliczeniach astronomicznych zostal zastapiony tzw. czasem uniwersalnym.

5 Na Konferencji Miedzynarodowej w Washington D.C. w 1884 roku potudnik przechodzacy przez obserwatorium w Greenwich

zostal przyjety jako potudnik zerowy dla odliczania dtugosci geograficznej, a takze dla odliczania czasu.
6) Wg uchwaly IAU (Patras, 1982), Rezolucja C4.
) Réwnanie czasu jest funkcjg o wartosciach oscylujacych w okresie roku pomiedzy —15 a +17 minut.
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Czas uniwersalny (UT lub TU) (Universal Time lub Temps Universel) to $redni czas sloneczny (odniesiony do

ruchu dobowego Slofica $redniego) potudnika geograficznego Greenwich.

W dalszej czesci objasnien na stronie 184 zostaly przedstawione historyczne odmiany czasu uniwersalnego UT0, UT1

i UT2, z ktérych obecnie stosuje sie jedynie skale czasu UT1.

Definicje UT1, obowiazujaca od 2003 roku, przyjeto na mocy Rezolucji B1.8 XXIV Zgromadzenia Generalnego TAU
(Manchester, 2000). Zgodnie z ta rezolucja, i po uwzglednieniu zmian terminologicznych wprowadzonych na mocy Rezo-
lucji 2 XXVI ZG TAU (Praga, 2006), UT1 jest zdefiniowany jako funkcja liniowa Kata Obrotu Ziemi (ERA, oznaczanego
takze grecka litera 6), ktéry jest katem w plaszczyZnie réwnika CIP pomiedzy wektorami jednostkowymi skierowanymi od
osi CIP do Niebieskiego Posredniego Punktu Poczatkowego (CIO) i Ziemskiego Posredniego Punktu Poczatkowego (TIO)

0(Ty) = 2w (0.779057273 2640 + 1.002 737811911 35448 T,,) (40)

gdzie T,, w funkcji UT1 dane jest wzorem (15), za§ UT1 jest otrzymywane, zgodnie ze wzorem (16), poprzez dodanie do
UTC wyznaczanej przez IERS poprawki [UT1 — UTC]igrs.-

Definicja UT1 (wzér 40) zapewnia ciaglo$é tej skali czasu. Zawarta w niej liniowa zalezno$é UT1 od Kata Obrotu
Ziemi (ERA) $wiadczy o tym, ze UTI mozna interpretowaé jako miare rzeczywistego ruchu obrotowego Ziemi woko!
CIP (nie jak w poprzednio stosowanej definicji wokét chwilowego bieguna lub bieguna CEP) wzgledem $redniego Slofica.

Pochodna UT1 wzgledem czasu jest proporcjonalna do predkosci katowej obrotu Ziemi w.

Utrzymywanie skal doktadnego czasu i udostepnianie ich uzytkownikom lezy w gestii powotanej w tym celu stuzby
czasu. Stuzba czasu polegala na wyznaczaniu czasu w oparciu o obserwacje gwiazd oraz na kontroli poprawek i niejednostaj-
noéci wzorcéw czasu. Odpowiednia do tego celu skala czasu jest astronomiczna skala gwiazdowego czasu obrotowego. Czas
gwiazdowy shuzyl réwniez do okreslania relacji pomiedzy ziemskim uktadem odniesienia i niebieskim uktadem odniesienia.

Czas gwiazdowy (Sidereal Time) moze by¢ prawdziwy (s, ), quasi-prawdziwy (s,), lub éredni (s), podobnie jak punkt
rownonocy wiosennej, ktérego ruch go definiuje. Odpowiednio wiec prawdziwy punkt réwnonocy wiosennej jest to punkt
przeciecia sie na sferze niebieskiej ekliptyki z prawdziwym réwnikiem, tj. z réwnikiem, ktérego polozenie zalezy od precesji
i nutacji (w dlugosci). Stosowane do 2003 roku modele nutacji pozwalaly wyrézniaé¢ nutacje dtugo— (AW) i krétkookresowa
(d¥) w dlugosci. Istnialo zatem pojecie quasi—prawdziwego punktu réwnonocy wiosennej. Byt to punkt przeciecia na sferze
niebieskiej ekliptyki z tzw. quasi-prawdziwym réwnikiem, ktérego polozenie zalezalo od precesji i nutacji dtugookresowej
(nie zalezalo od nutacji krétkookresowej). Sredni punkt réwnonocy wiosennej jest to punkt przeciecia na sferze niebieskiej
ekliptyki z tzw. srednim réwnikiem, tj. rownikiem, ktorego potozenie w przestrzeni podlega zmianom tylko pod wplywem
precesji ksiezycowo—stonecznej. Czas gwiazdowy prawdziwy jest to czas jaki daje sie bezposrednio wyznaczy¢ z obserwacji
gwiazd. Czas gwiazdowy $redni, jako bardziej zblizony do jednostajnego, jest stosowany w obliczeniach astronomicznych.

Zaleznosci miedzy rodzajami czasu gwiazdowego byly przedstawiane za pomoca nastepujacych wzorow:

sq =5+ AWcose

(41)
Sy =8+ (AV + d¥) cose

gdzie € oznacza nachylenie ekliptyki do rownika, a AW cose i d Psicose przedstawiaja diugo— i krétkookresowa nutacje

punktu réwnonocy wiosennej na réwniku (w rektascensji).

Podobnie jak w przypadku czasu slonecznego czas gwiazdowy Greenwich rézni sie od czasu gwiazdowego miejscowego

o dlugosé geograficzna A poludnika miejscowego, ktora na wschdéd od Greenwich przybiera wartosci dodatnie

czas gwiazdowy miejscowy = czas gwiazdowy Greenwich + A (42)

Do 2003 roku $redni czas gwiazdowy Greenwich byl formalnie zdefiniowany jako nieliniowa funkcja UT1. Funkcja ta
byla oparta na wyrazeniu podanym przez Newcomba dla rektascensji Sredniego Stonca, okreslajacym relacje pomiedzy UT1
a $rednim czasem gwiazdowym Greenwich (GMST) o 0" UT1. Od 2003 roku éredni czas uniwersalny UT1 jest odniesiony
do osi obrotu Ziemi okreslonej przez Posredni Biegun Niebieski CIP®). Czas UT1 mozna wiec uwazaé za katows miare

rzeczywistego obrotu Ziemi wokét osi CIP.

8) Biegun CIP znajduje si¢ bardzo blisko bieguna chwilowej osi obrotu Ziemi.
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Spéjna z nowa definicja UT1 (wzér 40) jest nowa definicja $redniego czasu gwiazdowego Greenwich GMST
GMST = 07014506 + 0 + 4612"157 399 66 t + 1'396 677 21 2 — 07000 093 44 ¢ 4 07000018 82 ¢* (43)

gdzie t jest dane wzorem (7).

Przyjety przez TAU, do stosowania od 2003 roku, model precesyjno—nutacyjny TAU2000 nie wyr6znia juz nutacji

dhugo— i krotkookresowej. Prawdziwy czas gwiazdowy Greenwich GST wyraza sie wzorem
GST = GMST + Eq (44)
przy czym Eq jest to réwnanie réwnonocy dane wzorem

Eq=Av¢cosea+ 3 [(CLo)ksinag + (CL o)k cos ax] — 0000000087 ¢ sin (45)
k

gdzie €4 jest nachyleniem ekliptyki poprawionym o zmiany precesyjne zdefiniowane w modelu precesyjno—nutacyjnym
TAU2000, Ay ,caltkowita” (bez podzialu na sktadowe dlugo — i krétkookresowa) nutacja w dlugosci odniesiona do eklip-
tyki zadanej epoki, skad Ay cosea jest ,klasycznym réwnaniem réwnonocy”. Pozostale dwa czlony po prawej stronie
(45) stanowia uzupelnienie ,réwnania réwnonocy”, zapewniajace ciaglto$é prawdziwego czasu gwiazdowego Greenwich po
przejsciu na nowa jego definicje oraz spdjnosé z pozostalymi wielkosciami systemu IAU2000. Parametry oy, i 2 oraz war-
tosci wspotezynnikéw (C5 o)k 1 (Cr o)k sa podane w IERS Technical Note 32 ,IERS Conventions (2003)”, a takze w wersji
elektronicznej wraz z pelna numeryczng reprezentacja GST na stronie internetowej hittp://maia.usno.mil/ch5tables.html.

Role jaka odgrywal czas gwiazdowy w transformacji pomiedzy ukladami ziemskim i niebieskim przejal Kat Obrotu
Ziemi (ERA), ktéry nie jest obarczony wplywem precesji i nutacji. W nowym wyrazeniu na GST w funkcji czasu kat 6
(ERA) jest wyrazony w funkeji UT1, za$ pozostale czlony reprezentujace efekt precesji i nutacji w rektascensji sa odnie-
sione do skali czasu TDB (praktycznie do TT). Zgodnie z nowa definicja GMST nie jest juz katem godzinnym $redniej
rownonocy wiosennej na potudniku Greenwich. Nalezy zauwazyé, ze wprowadzanie w przyszlosci nowych poprawionych
modeli precesyjno—nutacyjnych spowoduje konieczno$é¢ formutowania nowych wyrazen dla GMST. Takze ,réwnanie réw-
nonocy” nie prowadzi do prawdziwej rektascensji éredniej réwnonocy. Obecna rola czasu gwiazdowego ogranicza sie do
umozliwienia zachowania ciaglosci w obliczeniach astronomicznych. W szczegdlnosei 6(J2000.0) = GMST(J2000.0), zas
roznica GST — 6 okresla rektascensje CIO, a tym samym polozenie punktu réwnonocy wiosennej na rowniku CIP.

Dynamiczny Czas Gwiazdowy (SDT) (Sidereal Dynamical Time) jest odpowiednikiem TT w grupie skal czasu
gwiazdowego. Definiuje si¢ go dokladnie tak samo jak $redni czas gwiazdowy Greenwich (GMST) tyle, ze w odniesieniu
do skali Czasu Ziemskiego, tj. we wzorze (43) kat 6 powinien by¢ obliczony zgodnie z (40), przy czym argument T, =
JD(TT) — 2451545.0. Otrzymany w ten sposéb SDT jest czasem srednim. Dynamiczny czas gwiazdowy prawdziwy
otrzymuje sie poprzez dodanie nutacji w rektascensji Ay cose s do dynamicznego czasu gwiazdowego sredniego.

Uzywana w stuzbie czasu skala czasu astronomicznego obrotowego jest nie tylko niejednostajna ale z uwagi na spowal-
nianie predkosci obrotowej Ziemi (rok stoneczny ulega skracaniu w tempie 0.2-1.2 sekundy na rok), spowodowanej efektami
plywowymi, wykazuje dodatkowo nieliniowy trend w stosunku do jednostajnej skali czasu atomowego. Wprowadzona w
1964 roku skala Czasu Uniwersalnego Koordynowanego jest bliska aproksymacja niejednostajnego czasu obrotowego uni-
wersalnego UT1 skalg czasu atomowego.

Czas Uniwersalny Koordynowany (UTC lub TUC) (potocznie — Universal Time Coordinated, poprawnie —
Coordinated Universal Time lub Temps Universel Coordonnée), jako najbardziej zblizony do czasu slonecznego sredniego
na poludniku Greenwich, czas przedziatlami jednostajny, stanowi od 1964 roku podstawe czasu cywilnego utrzymywanego
poczatkowo przez BIH a nastepnie od 1988 roku przez Sekcje Czasu BIPM w Paryzu (do 1964 roku czas cywilny opieral
sie na skali czasu stonecznego sredniego Greenwich GMT zwanej réwniez czasem uniwersalnym UT). Lokalne realizacje
UTC sa prowadzone przez narodowe laboratoria czasu. Pierwotnie utrzymywano skale czasu koordynowanego w poblizu
aktualnej przecietnej wartosci skali czasu uniwersalnego éredniego UT1 (dopuszczalne odchylenie 5 x 107?), zachowujac
roznice obu czasow — w granicach 0.1 sekundy. Zmiany wprowadzano skokami z zastosowaniem zmiennej czestotliwosci
UTC. Od stycznia 1972 roku zaniechano jednak zmian czestotliwosci UTC' i zwigkszono tolerancje réznic UT1 — UTC.
Wskazania Czasu Uniwersalnego Koordynowanego moga teraz odbiega¢ o mniej niz 1 sekunde od UT1 i réznié¢ sie od
jednoczesnych wskazan Miedzynarodowego Czasu Atomowego (TAI) tylko o calkowita liczbe sekund. Zmiany majace
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Rys. 3 Zaleznosci pomiedzy niektérymi stosowanymi skalami czasu

zapobiec wiekszemu niz 1 sekunda oddaleniu czasu koordynowanego od czasu uniwersalnego, sa dokonywane poprzez

dodanie tzw. sekundy przestepnej (leap second) 31 grudnia lub 30 czerwca. Od stycznia 2006 roku réznica ta wynosi )

TAI — UTC = 33 (46)

Rozmice [UT1 — UTC], a takze [UT1 — TAI], okreslajace relacje pomiedzy skala czasu astronomicznego obrotowego
i skalami czasu atomowego, sa regularnie wyznaczane przez IERS na podstawie obserwacji VLBI, GPS, SLR i DORIS, a
nastepnie publikowane w biuletynach IERS (ftp://hpiers.obspm.fr/eop-pc/eop/eopc04-05/).

Kierujac sie¢ wzgledami praktycznymi, zwigzanymi z postugiwaniem si¢ czasem w zyciu codziennym, na Konferencji
Miedzynarodowej w Washington D.C. w 1884 roku wprowadzono czas strefowy. Dokonano w tym celu podziatu Ziemi na
24 potudnikowe strefy godzinne, kazda o szerokoéci 15°. Granice stref dostosowano do wygody i zyczenia mieszkancéw
poszczegolnych regionéw (w USA okreslono je dopiero w 1918 roku). Wewnatrz strefy obowiazuje jednolity czas strefowy.

Poludniki strefowe przebiegajace przez érodek stref czasowych: 0, 15, 30] ..., w kierunku na wschéd od Greenwich po-
numerowano odpowiednio liczbami catkowitymi: 0, 1, 2, ..., przypisujac kazdemu poludnikowi strefowemu odpowiednia
liczbe AZ.

Czas strefowy (ZT) (Zonal Time) jest to czas koordynowany (atomowy) poludnikéw strefowych. ZT jest przesuniety
wzgledem UTC (do 1964 roku wzgledem czasu astronomicznego obrotowego GMT lub UT) o calkowita (w wiekszosci
wypadkéw) liczbe AZ godzin, tj.

ZT =UTC+ AZ (47)

Poszczegdlne kraje opieraja rachube swego czasu urzedowego przewaznie na najblizszym poludniku strefowym. W Polsce
podstawowym czasem urzedowym jest czas $rodkowoeuropejski (CSE), czyli czas potudnika oddalonego o 15° na wschéd
od Greenwich (jest to w przyblizeniu poludnik Zgorzelca). W innych pafistwach ustalony czas urzedowy obowiazuje
nierzadko na obszarze kilku stref czasowych lub bywa przesuniety od odpowiedniego czasu strefowego o 30 lub 15 minut.
W niektérych krajach w okresie letnim jest wprowadzany tzw. czas letni. Przy przechodzeniu z czasu zimowego na letni
wskazowki zegaréw sa przesuwane o 1 godzine do przodu , a przy powrocie na czas zimowy sa o 1 godzine cofane. W Polsce
czas letni (czyli czas wschodnioeuropejski — czas poludnika 3OOE) obowiazywal od wiosny do jesieni w latach 1946-1949 i
19571964, a poczawszy od 1977 roku jest wprowadzany corocznie. Relacja miedzy letnim i zimowym czasem urzedowym
w Polsce a Czasem Uniwersalnym Koordynowanym przedstawia si¢ nastepujaco:

czas letni = czas wschodnioeuropejski = UTC + Jr

czas zimowy = czas Srodkowoeuropejski (CSE) = UTC + 1"

9) Wprowadzenie sekundy przestepnej jest kazdorazowo oglaszane w wydawanym przez IERS biuletynie C;
(ftp://hpiers.obspm.fr/eop-pc/bul/bulc/).
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Zestawienie okreséw, w ktérych obowigzywal w Polsce czas letni

od 1946.IV.14 (" CSE do 1946.X.07 2" CSE od 1987.111.29 1" CSE  do 1987.1X.27 1" CSE
0d 1947.V.04 2" CSE  do 1947.X.05 2" CSE od 1988.111.27 1" CSE  do 1988.1X.25 1" CSE
od 1948.1V.18 2" CSE do 1948.X.03 2" CSE od 1989.1T1.26 1" CSE  do 1989.1X.24 1" CSE
od 1949.1V.10 2" CSE  do 1949.X.02 2" CSE od 1990.111.25 2" CSE  do 1990.1X.30 ' CSE
od 1957.V1.02 1" CSE  do 1957.1X.29 1" CSE od 1991.1T1.31 2" CSE  do 1991.1X.29 ' CSE
od 1958.111.30 1" CSE  do 1958.1X.28 1" CSE od 1992.111.29 2" CSE  do 1992.1X.27 2' CSE
od 1959.V.31 1" CSE do 1959.X.04 1" CSE od 1993.111.28 2" CSE  do 1993.1X.26 2" CSE
od 1960.IV.03 1" CSE do 1960.X.02 1" CSE od 1994.1T1.27 2" CSE  do 1994.1X.25 2" CSE
0d 1961.V.28 1" CSE  do 1961.X.01 1" CSE od 1995.111.26 2" CSE  do 1995.1X.24 ' CSE
0d 1962.V.27 1" CSE  do 1962.1X.30 1" CSE od 1996.1T1.31 2" CSE  do 1996.X.27 2' CSE
0d 1963.V.26 1" CSE  do 1963.1X.29 1" CSE od 1997.111.30 2" CSE  do 1997.X.26 2" CSE
0d 1964.V.31 1" CSE  do 1964.1X.27 1" CSE od 1998.111.29 2" CSE  do 1998.X.25 ' CSE
od 1977.1vV.03 1" CSE  do 1977.1X.25 1" CSE od 1999.111.28 2" CSE  do 1999.X.31 ' CSE
0d 1978.1vV.02 1" CSE  do 1978.X.01 1" CSE od 2000.1T1.26 2" CSE  do 2000.X.29 2" CSE
0d 1979.1V.01 1" CSE  do 1979.1X.30 1" CSE od 2001.1T1.25 2" CSE  do 2001.X.28 2" CSE
od 1980.IV.06 1" CSE do 1980.1X.28 1" CSE od 2002.111.31 2" CSE  do 2002.X.27 2" CSE
od 1981.111.29 1" CSE  do 1981.1X.27 1" CSE od 2003.111.30 2" CSE  do 2003.X.26 2" CSE
od 1982.111.28 1" CSE  do 1982.1X.26 1" CSE od 2004.1T1.28 2" CSE  do 2004.X.31 2" CSE
od 1983.111.27 1" CSE  do 1983.1X.25 1" CSE od 2005.1T1.27 2" CSE  do 2005.X.30 2" CSE
od 1984.111.25 1" CSE  do 1984.1X.30 1" CSE od 2006.1T1.26 2" CSE  do 2006.X.29 2" CSE
od 1985.111.31 1" CSE  do 1985.1X.30 1" CSE od 2007.111.25 2" CSE  do 2007.X.28 2" CSE
od 1986.I11.30 1" CSE  do 1986.IX.28 1" CSE od 2008.111.30 2" CSE  do 2008.X.26 2" CSE

Zestawienie okreséw, w ktérych obowiazywal w Polsce czas letni'®) wraz z doktadnym momentem jego wprowadzenia

Zamieszczono powyzej.

W zagadnieniach, w ktérych nie jest wymagana lepsza od 1 sekundy dokladnosé rejestracji czasu, czas srodkowoeu-
ropejski koordynowany mozna utozsamiaé ze Srednim stonecznym czasem srodkowoeuropejskim. W przypadkach jednak,
w ktérych sa wyzsze wymagania doktadnosSci rejestracji czasu, np. przy precyzyjnych wyznaczeniach astronomicznych
azymutu, nalezy rozréznié skale czasu koordynowanego (atomowego) od skali czasu obrotowego.

W przeszlodci istotna role odgrywaly takze inne, nie stosowane obecnie, skale czaséw. Do konca lat 30—tych XX wieku
czas uniwersalny UT byl uwazany za jednostajna skale czasu. Nieregularnoéci UT dostrzezono dopiero dzieki zastosowaniu
zegaréw kwarcowych, a pdzniej zegaréw atomowych. Na podstawie analizy Zrodet tych nieregularnoéci, w miejsce czasu
UT wprowadzono trzy jego reprezentacje, przy czym pojecie czasu UT pozostawalo nadal w uzyciu przy okreslaniu czasu
uniwersalnego gdy nie byla wymagana wysoka dokladnos¢:

UTO (lub TUO) — czas uniwersalny prawdziwy — wyznaczany bezposrednio (po uwzglednieniu réwnania czasu) z
obserwacji astronomicznych $éredni czas sloneczny $redniego poludnika Greenwich, od ktérego
byty odmierzane dlugosci geograficzne. Plaszczyzna éredniego potudnika Greenwich byla okre-
$lona przez dwa kierunki: kierunek linii pionu w Greenwich oraz kierunek réwnolegly do sredniej
osi obrotu Ziemi'V, ktéra laczy $rednie bieguny geograficzne. Prawdziwy czas uniwersalny mozna
bylo uwazaé za katowa miare rzeczywistego obrotu Ziemi wokol Sredniej osi obrotu.

UT1 (lub TUI) — czas uniwersalny $redni — $redni czas sloneczny chwilowego poludnika Greenwich, odniesio-

:12)

nego do chwilowej osi obrotu Ziemi'*) (czas uniwersalny éredni, w ktérym zostaly uwzglednione

okresowe zmiany wywolane strefowsg skladowa plywdéw oznaczano przez UTIR — okresowosci

10) Dane na rok biezacy: Rozp. Prezesa Rady Ministréw z 15 marca 2004 r. w sprawie wprowadzenia i odwotlania czasu letniego

w latach 2004-2008, Dz. U. Nr 45, poz. 418.
1) W latach 1967-1988 srednia o$ obrotu Ziemi byla okreslona przez migedzynarodowy umowny sredni biegun péinocny Ziemi

CIO™. Obecnie jest ona okreslona przez biegun ITRS.
12) W Jatach 1988-2002 o$ chwilowa byla utozsamiana z osia bieguna CEP, od roku 2003 — z osig, bieguna CIP.

184



5-35 déb, UT1S — okresowosci 5 déb — 18.6 lat oraz UT1D — okresowosci dobowe i krétsze:
TIERS Technical Note 21, 1996). Sredni czas uniwersalny mozna bylo uwazaé¢ za katowa miare
rzeczywistego obrotu Ziemi wokol chwilowej osi obrotu, ktéra taczy chwilowe bieguny geogra-
ficzne.

UT2 (lub TU2) — czas uniwersalny quasi—jednostajny — Sredni czas stoneczny chwilowego poludnika Greenwich
uwolniony od sezonowych nieregularnosci ruchu obrotowego Ziemi. Quasi—jednostajny czas uni-
wersalny mozna bylo uwazaé za katowa miare ,usrednionego” obrotu Ziemi wokét chwilowej osi

obrotu!®.

Podane definicje reprezentacji systemoéw czasu uniwersalnego obowiazywaly do 2003 roku. Zaleznoéci miedzy zdefi-
niowanymi powyzej systemami czasu uniwersalnego mozna przedstawi¢ za pomoca nastepujacych wzorow:

UT1 = UTO + AX (48)
UT2 = UTO + AN + AT, = UT1 + AT, (49)

Zmaczenie poprawek AX i AT, ktére reprezentuja odpowiednio efekt ruchu bieguna oraz sezonowe nieregularnosci ruchu
obrotowego Ziemi zdefiniowano w czesci szczegdltowej objasnien RA (patrz wzory 61 i 62).

Czasem astronomicznym bardziej jednostajnym od czasu obrotowego byl Czas Efemeryd.

Czas Efemeryd (ET lub TE) (Ephemeris Time lub Temps des Ephémérides) zwany réwniez czasem efemerydalnym,
wprowadzony w 1954 roku, byl czasem stonecznym lecz nie zwiazanym z ruchem obrotowym Ziemi, a z jej ruchem orbital-
nym wokdl Stonica. Nieco pdzniej definicje ET zwigzano rowniez z ruchem orbitalnym Ksiezyca wokoél Ziemi. Nie istnieje
wzorzec podstawowy reprodukujacy dobe ET. Miarg Czasu Efemeryd jest pozycja Stonca, a dokladnie jego dlugosé eklip-
tyczna. Sekunde Czasu Efemeryd, ktéra do 1967 roku byla podstawowa jednostka czasu, okresla sie jako 1/31 556 925.974 7
czesé roku zwrotnikowego') epoki 1900 styczen 0"12" Czasu Efemeryd.

Niestalos¢ jednostek czaséw slonecznego i gwiazdowego zwigzanych z ruchem obrotowym Ziemi wynika nie tylko ze
zmian sezonowych ATy w predkosci katowej ruchu obrotowego Ziemi ale takze z powodu zmian wiekowych i okresowych
AT tego ruchu. Zalezno$é¢ miedzy Czasem Efemeryd a czasem uniwersalnym jest nastepujaca:

ET = UT2 + AT (50)

gdzie AT jest poprawka, ktorej doktadng wartosé mozna bylo otrzymaé ex post, i to ze znacznym opéznieniem wynikajacym
z konieczno$ci opracowania pewnego okresu obserwacji dlugosci ekliptycznej Ksiezyca i poréwnaniu z efemeryda. Poprawke
te otrzymuje si¢ na mocy wzordéw

AT =247349 4 72°318T + 29°950T2 4 1782144B" /1"

7 " " " 2 V . 0 o (51)
B" =Xops — [Apr. + 4765 + 1296 + 572272 — 1071 sin(240°7 + 140°07")]

We wzorach (51) T oznacza liczbe stuleci julianskich liczonych od momentu 1900 styczen 012" UT1, za$ B” jest to
tzw. fluktuacja, ktéra przedstawia réznice: zaobserwowana diugosé ekliptyczna Ksiezyca (Ayps) pomniejszona o jej wartosé
wzieta z tablic Browna (A g, ), poprawiona o stala i uzupelniona wiekowymi i okresowymi przyspieszeniami ruchu Ksiezyca.
Doda¢ nalezy, ze niejednostajnosé czasu stonecznego zaznacza sie réwniez w ruchu planet wewnetrznych. Ulozone przez
Newcomba tablice Stonca z argumentem ,,czas uniwersalny” pozostaja w mocy ze zmiang jedynie nazwy argumentu ,czas
uniwersalny” na ,,Czas Efemeryd”.

W roku 2008, zgodnie z przewidywaniami zawartymi w biuletynach IERS, mozna przyjmowac nastepujaca przyblizona
relacje miedzy Czasem Efemeryd a czasem uniwersalnym:

ET = UTI1 + 65 (52)

Wada Czasu Efemeryd jest jego zaleznos¢ od podlegajacej udoskonaleniom teorii ruchu Ksiezyca, a takze nieuwzgled-
nienie w nim efektow wynikajacych z ogdlnej teorii wzglednoséci. ET byt uzywany jako argument réwnan ruchu cial nie-
bieskich ukladu stonecznego do 1984 roku, kiedy to zostal zastapiony zdefiniowanym przez XVI Zgromadzenie Generalne
IAU (Grenoble, 1976) (Rezolucja 5) Ziemskim Czasem Dynamicznym.

13) W latach 1988-2002 o$ chwilowa byla utozsamiana z osig bieguna CEP, od roku 2003 — z osig bieguna CIP.
14) Rok zwrotnikowy jest to odstep czasu pomiedzy dwoma kolejnymi przejSciami srodka masy Ziemi przez plaszczyzne, ktérg

tworzy $rodek Stonca, punkt réwnonocy wiosennej i kierunek bieguna ekliptyki (w ciagu roku zwrotnikowego dtugosé eklip-

tyczna Slofica zmienia si¢ o 3600).
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Ziemski Czas Dynamiczny (TDT) (Temps Dynamique Terrestre lub Terrestrial Dynamical Time) byl czasem
atomowym odniesionym do srodka mas Ziemi i zdefiniowanym nastepujaco:

TDT = TAI + 327184 (53)

TDT byt uzywany jako argument efemeryd dla obserwacji z powierzchni Ziemi. Przesuniecie skali czasu TDT w stosunku
do TATI o 32.184 s, odpowiadajace r6znicy miedzy ET i TAI 1977 styczen 1d0h, zostato wprowadzone w celu zachowania
ciaglodci liczenia czasu przy przejsciu od ET do TDT. Tablice Stonca Newcomba pozostaly zatem nadal w mocy ze
zmiang nazwy argumentu ,Czas Efemeryd” na ,Ziemski Czas Dynamiczny”. Tak jak w przypadku ET, w roku 2008
mozna przyjmowaé przyblizona relacje miedzy Ziemskim Czasem Dynamicznym a czasem uniwersalnym

TDT = UT1 + 65° (54)

Na mocy Rezolucji 4 XXI Zgromadzenia Generalnego IAU (Buenos Aires, 1991) Ziemski Czas Dynamiczny zostal
zastapiony réwnowaznym mu Czasem Ziemskim (TT), tj.

TT = TDT (55)

Astronomiczna rachuba czasu stosowana do dtugich jego odstepéw (lat, stuleci) wiaze sie z ruchem orbitalnym Ziemi.
Okres pomiedzy dwoma kolejnymi przejSciami srodka Ziemi przez plaszczyzne utworzona przez srodek Stonca, punkt
rownonocy wiosennej oraz kierunek bieguna ekliptyki jest nazwany rokiem zwrotnikowym. Zawiera on 365.242198 79 —
0.000006 14 x t dob, gdzie t oznacza liczbe stuleci julianskich od epoki 1900 styczen 012" Czasu Efemeryd czyli od potudnia
31 grudnia 1899 r. Interwal czasu odpowiadajacy 1/31556 925.974 7 czesci roku zwrotnikowego na te epoke zostal przyjety
jako sekunda Czasu Efemeryd, a nastepnie zostal uznany jako podstawowa jednostka czasu atomowego i miara sekundy
SIL.

Data julianska (JD) (Julian Date) jest ciagla rachuba dni wprowadzona w XVI wieku. Za poczatek tzw. okresu
julianskiego, od ktérego liczy sie dni julianskie, przyjeto moment —4712 styczen 1412 czyli potudnie 1 stycznia 4713
p-n.e. Pierwotnie data julianiska byta odniesiona do skali $redniego czasu stonecznego, a do niedawna, do 1997 roku do
UT1. Niekiedy specyfikowano daty julianskie w odniesieniu do Czasu Efemeryd ET i wowczas oznaczano je jako JED
(Julian Ephemeris Date). Doba julianska zawsze rozpoczyna sie o 12}LOO"UOS, a jej dlugo$¢ odpowiada 24 godzinom lub
1440 minutom lub 86 400 sekundom skali czasu, do ktérej zostala odniesiona. I tak, na przyklad doba julianska odniesiona
do skali UT1 odpowiada 86 400 sekundom UT1, czyli Sredniego czasu stonecznego, zas doba julianska odniesiona do ET
odpowiada 86 400 sekundom efemerydalnym. Moment 1900 styczen 117" urt1 odpowiada JD(UT1) 2415021.0, za$ epoka
J2000.0 (2000 styczeh 112" UT1) odpowiada JD(UT1) 2451 545.0.

XXIIT Zgromadzenie Generalne TAU (Kyoto, 1997) na mocy Rezolucji B1 zalecilo aby data julianska byla wyrazana
w skali Czasu Ziemskiego TT. W przypadku odniesienia daty julianskiej do innej niz TT skali czasu, np. UT1, nalezy
wiec, w my$l tej rezolucji, stosowaé oznaczenie JD(UTT).

Dla skrécenia zapisu i uproszczenia obliczen, w koncu lat 1950, wprowadzono tzw. zmodyfikowana date julianska
(MJD) (Modified Julian Date). Zazwyczaj korzysta sie z nastepujacej definicji MJD:

MJD = JD — 2400000.5 (56)

Poczatek MJD pokrywa si¢ z poczatkiem doby, tj. o odpowiedniej skali czasu. Rok julianski odpowiada 365.25 dobom
julianskim, za$ stulecie julianskie odpowiada 36 525 dobom julianskim.

Julianska data gwiazdowa (JSD) (Julian Sidereal Date) zwana réwniez Data Gwiazdowa Greenwich (GSD) (Gre-
enwich Sidereal Date) jest odpowiednikiem daty julianskiej, odniesionej do skali czasu gwiazdowego. JSD jest definiowany
jako interwal czasu liczony w dobach gwiazdowych, okreslonych przez punkt réwnonocy na dana epoke, jaki uplynal na
poltudniku Greenwich od poczatku doby gwiazdowej, w ktérej wypada moment JD 0.0. Przyktadowo JSD 2421633.0
odpowiada momentowi 1899 grudzien 317 17h21nb7f2 UT1 (JD 2415020.223). Przyblizone zaleznosci pomiedzy rachubami
JD i JSD wygladaja nastepujaco:

JSD = 40.671 + 1.002 737909 3 x JD

JD = —0.669 + 0.997 269 566 4 x JSD
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CZESC SZCZEGOLOWA

Czas gwiazdowy Greenwich i Kat Obrotu Ziemi (str.8+11)

Sredni czas gwiazdowy Greenwich GMST o zerowej godzinie czasu uniwersalnego éredniego UT1 obliczono w odste-
pach dobowych wedlug wzoru (43) zatwierdzonego uchwala Miedzynarodowej Unii Astronomicznej (Manchester, 2000)
(Rezolucja B1.8). Wzér ten uwzglednia poprawke zwiazana z obowiazujacym od 2003 roku przejéciem od punktu réwno-
nocy wiosennej (ekwinokcjum) systemu FK5 do CEO (obecnie CIO) w IRS i zapewnia ciaglo$¢ w UT1, wyznaczanym z
obserwacji astronomicznych i satelitarnych

GMST o 0'UT1 = 27(0.779 0572732640 + 1.002 737811911 354 48T, )+

07014 506 + 4612"157 399 66 ¢ + 1396 677 21 t* — 07000 093 44 ¢* + 07000018 82 t* &7
gdzie T, jest wyrazony w dobach juliafiskich'® odniesionych do skali czasu UT1
T, = JD(UT1) — 2451 545.0 (58)
za$ parametr t jest wyrazony w stuleciach julianskich odniesionych do skali czasu TT
t = (JD(TT) — 2000 styczer 112" TT) /36525 (59)

Argumenty UT1 i TT we wzorach (58) i (59) wyznacza sie w oparciu o UTC z nastepujacych zaleznosci:

UT1 UTC + [UT1 — UTCligrs
TT = UTC + 647184

gdzie réznica [UT1 — UTC|igrs jest wyznaczanym przez IERS parametrem ruchu obrotowego Ziemi'®).

Przy obliczaniu réwnania réwnonocy Eq stosowano wzory, zatwierdzonej uchwala IAU (Manchester, 2000), teorii
precesyjno—nutacyjnej IAU2000A (Rezolucja B1.6) (wzdr 45).

Prawdziwy czas gwiazdowy Greenwich GST otrzymuje sie przez dodanie do $redniego czasu gwiazdowego Greenwich
GMST réwnania réwnonocy, tak jak we wzorze (44).

Kat Obrotu Ziemi (ERA) 6 zgodnie z rezolucja B1.8 TAU (Manchester, 2000) jest obliczany wg wzoru (14).

Przyktady

1) Wyrazi¢ moment 2008 marzec 15d 16h20m30?0000 czasu wschodnioeuropejskiego w érednim i prawdziwym czasie
gwiazdowym poludnika Borowej Géry; rachunek nalezy prowadzi¢ do 0°0001.

Czas wschodnioeuropejski 16"20"30°0000
minus redukcja strefowa AZ — 200 00.0000
urc 14 20 30.0000
plus poprawka [UT1 — UTC|igrs — 0.3400 ze str. 41 (interpolowane)
UT1 14 20 29.6600

plus redukcja UT1 na $r. czas gw. + 2 21.3573 &
As interwal cz. ér. gw. odp. UT1 14 22 51.0173

GMST o (" UTI +11 31 52,1531 ze str. 8
GMST w zadanym momencie 154 43.1704

plus dtugosé geogr. BG + 124 08.9140 ™

§r. czas gwiazdowy BG 3 18 52.0844

plus rownanie rownonocy Eq + 0.6034
prawdziwy czas gwiazdowy BG 3 18 52.6878

h_m_ s s s s
2 14 20 29.6600 = 51 629.6600; 51 629.6600 x 0.002 737909 3 = 141.3573 (patrz wzér na str. 169).

15) Data juliaiska na 0" TT kazdego dnia roku 2008 jest podana w trzeciej kolumnie w tablicach pozycji Stofica na str. 12+19.
16) Poprawki do czasu uniwersalnego sg podane w tablicach na str. 40+-41.
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b) Wg uchwaty IAU (Patras, 1982) (Rezolucja C4), dtugoéci geograficzne na wschéd od Greenwich przybieraja

znak dodatni. Dlugo$é geograficzna BG wynosi l’L247'685:9140 (str. 7).

3
©) Ze str. 8 wypisujemy podane na 0 czasu UTI na okalajace daty wartosci réwnania réwnonocy Eq, a nastepnie
tworzymy réznice

d h s
140 UT1 +0.5927 5
+0.0069 s
2008.111.15 +0.5996 —0.0009
+0.0060
16 +0.6056 —0.0025
+0.0035
17 +0.6091

Postuzymy sie wzorem interpolacyjnym Bessela

n(n —1)

I

u=uo+nA,+ —F
4

w ktérym pomijamy wyrazy zawierajace trzecie i dalsze réznice, poniewaz nie maja one tu znaczenia

praktycznego. Otrzymujemy

(A{f +A) + ...

o = 40.5996
h_ m s
14'20"30%0
n=—m = +0.5976  nAj, = +0.0036
-1 -1
% = —0.0601 % (AL + AIT) = +0.0002

U = 40.6034

. . . 7 . S 7 . 7 . 7 . .
Jezeli rachunek zamiany czaséw prowadzimy do 0.001, to réwnanie réwnonocy wystarczy interpolowac liniowo, a
redukeje czasu $redniego stonecznego do czasu éredniego gwiazdowego mozna wykonaé korzystajac ze wzoru (3).

d _h
2) Wyrazi¢é moment 2008 marzec 15 3 1875276878 prawdziwego czasu gwiazdowego poludnika Borowej Goéry w
czasie srodkowoeuropejskim i w czasie wschodnioeuropejskim; rachunek nalezy prowadzi¢ do 0°0001.

Prawdziwy czas gw. BG 3185276878

minus dlugosé geogr. BG — 124 08.9140 ze str.7
GST 154 43.7738

minus réwnanie réwnonocy Eq — 0.6034 2

GMST w zadanym momencie 154 43.1704

minus GMST o 0 UTI —11 31 52.1531  ze str. 8
As — interwal cz. ér. gw. od 0" UT1 14 22 51.0173

minus red. int. As na odp. int. UT1 — 2 21.3573 P)

UT1 14 20 29.6600

minus poprawka [UT1 — UTCligrs  + 0.3400 ze str. 41 (interpolowane)
urc 14 20 30.0000

plus redukcja strefowa AZ + 1 00 00.0000

czas Srodkowoeuropejski 15 20 30.0000

plus redukcja strefowa AZ + 1 00 00.0000

czas wchodnioeuropejski 16 20 30.0000

2) Réwnanie réwnonocy interpolujemy jak w przykladzie poprzednim. Do obliczenia wspétczynnika n potrzebna
jest znajomo$¢ a priori UT'1 w zadanym momencie. Jednakze niedoktadno$c rzedu 0.1 nie stanowi przeszkody,
totez potrzebng warto$é¢ czasu UT1 mozna obliczy¢ w nastepujacy sposéb:

czas gwiazdowy Greenwich . 1h547.n72
minus czas gwiazdowy Gr.o 0 UT1 —11 31.87
As — interwal czasu gw. od Oh UT1 14 22.85
minus red. int. As na odp. int. UT1 — 2.36 wzdr (4)
UT1 14 20.49
h m
: . . - . 14 20.49
Naste¢pnie obliczamy wspélczynnik interpolacyjny: n = = = 40.5976

Dalej postepujemy jak w przyktadzie poprzednim.
h m s R s R
P) 14 22 51.0173 = 51 771.0173; 51771.0173 x 0.002 730433 6 = 141.3573 (patrz wzér 4).

Jezeli obliczenia zamiany czaséw sa prowadzone do 07001, to réwnanie réwnonocy Eq wystarczy interpolowaé
liniowo, przy czym do obliczenia wspoélczynnika interpolacyjnego n zadowalajaca jest znajomos$é czasu uniwer-
salnego do Oi.Ll, a zamiane Sredniego czasu gwiazdowego na $redni czas stoneczny mozna wykonaé korzystajac ze
wzoru (1).



3) Obliczy¢ warto$é Kata Obrotu Ziemi na moment 2008 marzec 16d 9h30m56?0000 czasu $rodkowoeuropejskiego;
rachunek prowadzi¢ do 0:0001.

CSE 9"30"56°0000
minus redukcja strefowa AZ —1 00 00.0000
UTC 8 30 56.0000
plus poprawka [UT1 — UTC]igRrs — 0.3400 ze str.41
UT1 8 30 55.6600

Wartosé Kata Obrotu Ziemi mozna teraz ob}}ic%y(g korzystajac bezposrednio ze wzoru (14) na str. 174, przyjmujac
T, = JD(UTI1) — J2000.0 = 2454 541.5 + 830556000 _ 2451 545.0 = 2 996.854 810 880 oraz biorgc wartosé¢ Kata

Obrotu Ziemi # modulo 27 i wyrazajac ja w jednostkach czasu
6 = 20°07"43:0710

lub za pomoca liniowej interpolacji wartosci 6, podanych w czwartej kolumnie tablicy na str. 8 Rocznika

h s
8'30'55.6600
0 =6y +nAl, gdzie n = g = +0.354 810 880
0 Al
2008 marzec 16° 0"UT1I  11"35™3°4815
24"03"56°5470
24" 4+11 39 20.0285
00 = 113534815
nAl = + 83219.5895
0 — 2007 43.0710

Stonce (str.12+19)

Poczatkiem okresu julianskiego, od ktérego liczy sie daty julianskie (JD), jest moment —4712 styczen 1d12hTT czyli
potudnie TT 1 stycznia 4713 r. p.n.e.

CIO
app

do punktu réwnonocy wiosennej i deklinacja (dqpp), obliczone w odstepach dobowych w skali czasu TT. Zawieraja one

Pozorne wspétrzedne réwnikowe (CIP) Stonica: rektascensja (o)) odniesiona do CIO, rektascensja (a7,,) odniesiona

wplyw aberracji rocznej. Zgodnie z zaleceniem IAU, CIO (poprzednio okre§lany jako CEQ) zastapil punkt réwnonocy
wiosennej jako punkt poczatkowy liczenia rektascensji. Wynikajaca stad réznica w rektascensji Stonca wynosi srednio w
roku 2008: ag ) — ag,, ~ 2671. Wartoéé deklinacji nie ulega zmianie.
W kolejnych kolumnach tablic zawarto:
— Vs/1", przemiane deklinacji pozornej Stoica na jedna godzine;

— R, widomy katowy promien tarczy stonecznej, obliczony przy zalozeniu, ze liniowa $rednica tarczy slonecznej Dy =
1.392 x 10° m;

— 7, horyzontalng paralakse rownikowa Stonca;

— FE, réwnanie czasu — jest to roznica pomiedzy rektascensja Stonca sredniego i rektascensja $rodka tarczy Stonca
prawdziwego. Jest to takze roznica pomiedzy katem godzinnym srodka Stonca prawdziwego i katem godzinnym Stonca
. . ) . . I
sredniego. Uwaga: w tablicach podano rownanie czasu F zwiekszone o 12;

— Vg /1", przemiane réwnania czasu na jedna godzine.
Wschody i zachody Stonica odnosza sie do momentéw wschodu i zachodu gérnego brzegu tarczy stonecznej w Warszawie
(Obserwatorium Politechniki) w czasie srodkowoeuropejskim (UTC + lh). W obliczeniach uwzgledniono refrakcje srednig

i paralakse Stonca. Chcac wyrazi¢ wschody i zachody w czasie wschodnioeuropejskim, ktory w Polsce jest czasem letnim,

nalezy do momentéw podanych w Roczniku dodaé jedna godzine.
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Przyklad obliczenia pozornych wspétrzednych rownikowych Storica

4) Obliczy¢ pozorne wspélrzedne réwnikowe Slofica w Niebieskim Posrednim Systemie Odniesienia IRSqppgq D&

190

moment 2008 marzec 6°8'20754° czasu wschodnioeuropejskiego za pomoca wzoru interpolacyjnego Stirlinga

2
n
U:UO-f-’I’LAé—F?AéI-’—

CIO

Ze str. 13 Rocznika wypisujemy, podane na 0" czasu TT, wartosci « oraz dqpp Na okalajace daty i tworzymy

app
rozunice
Copp Oapp
50" 230333042 —5°59'24"51
+222°857 +1394'88
2008.11L.6 23 07 15.899 —0°403  —5 36 09.63 +4"57
+222.454 +1399.45
7 23 10 58.353 —512 50.18

Zadany moment podany jest w czasie wschodnioeuropejskim. Argumentem w tablicach Stonca jest natomiast
Czas Ziemski TT, totez w tymze czasie nalezy wyrazi¢ zadany moment jeszcze przed rozpoczeciem rachunku

interpolacyjnego. Przeliczenie to wykonuje sie w sposéb nastepujacy:

czas wschodnioeuropejski §'20"54°000
minus redukcja strefowa AZ —2 00 00.000
urc 6 20 54.000
plus TAI — UTC + 33.000 wzor (46)
TAI 6 21 27.000
plus TT — TAI + 32.184 wzor (31)
TT 6 21 59.184

Teraz mozna obliczy¢ wspbétezynnik interpolacyjny

h, s
21"59.184
n= LﬂggﬁS = +0.265 268

24
skad
n2
- = +0.0352
Obliczenie wspétrzednych przebiega nastepujaco:
aCIO 5
app app
o = 23"07"15°899 —5°36'09'63
nAj = +  059.0634 +  610.623
2
%Agf - - 0.0142 + 0.6l
u = 23087147948 —5°29'58"85

Deklinacje pozorna mozna takze obliczy¢ postugujac si¢ przemianami zamieszczonymi w nastepnej za deklinacja
kolumnie, na mocy wzoru
u=ug+np %—F%Aé(%)—&—...}
Tym razem, poszukujac deklinacji na ten sam moment co poprzednio, wypisujemy ze str. 13, oprécz wartosci
Sapp, takze jej przemiany na jedna godzine, Vs/1" na okalajace daty, a nastepnie tworzymy réznice przemian
5 +581018
2008.11L6°0" TT ~ +58.217

7 +58.400
Wspédlezynnik interpolacyjny pozostaje taki sam jak poprzednio, tj. n = 40.265 268.

+07199
+0.183

Wspéblezynnik p, ktéry przedstawia stosunek interwalu funkcji u, do interwalu jej przemiany V', réwna sie

24"
Dalszy rachunek przebiega nastepujaco:
% = 40.1326 Vo = 4587217 s = —536'09763
np = +6.3664 gAéVO = +0.025 npV = + 610.792
1% = 4587242 ) = —5729'58'84



Przyklady przeliczenia kqta godzinnego Storica prawdziwego (obserwowany)

5) ZnaleZ¢ kat godzinny Stonica prawdziwego wzgledem potudnika Borowej Géry na moment 2008 marzec 67820730%

czasu wschodnioeuropejskiego.

Kat godzinny Stonca prawdziwego oblicza si¢ ze wzoru t = T + E — pAT’, gdzie T jest czasem $rednim sto-

necznym odniesionym do poludnika lokalnego, E efemerydalnym réwnaniem czasu, a uAT’ poprawks zwig-

zana z przejéciem pomiedzy czasem TT, w ktérym jest wyrazone réwnanie czasu, a czasem UT1. Wielkosé

1 =0.002737909 350795 (por. wzor ze str. 169), zas AT’ jest zdefiniowana za pomoca wz
AT =TT — UT1

Przy przeliczaniu kata godzinnego Slofica prawdziwego w 2008 roku z dokladnoécia 070
AT’ = 65, skad pAT' = 07178.

Czas wschodnioeuropejski §'20"30°000
minus redukcja strefowa AZ — 2 00 00.000
urc 6 20 30.000
phlS [UT] — UTC]IERS — 0.325
UT1 6 20 29.675
plus dhugo$éé¢ geograficzna BG + 124 08.914
sredni czas stoneczny BG 7 44 38.589
minus AT’ — 0.178
kat godz. St. ér. wzgl. potud. BG minus 12" 7 44 38.411

plus réwnanie czasu plus 12" 11 48 45.809 »)
kat godzinny Stonca prawdz. wzgl. potudnika BG 19 33 24.220

») Wyrazamy, zadany w czasie wschodnioeuropejskim moment, w TT

Czas wschodnioeuropejski 8h20m305.000
minus redukcja strefowa AZ —2 00 00.000
urc 6 20 30.000
plus (TAI — UTC) + 33.000 wzér (46)
TAI 6 21 03.000
plus (TT — TAI) + 32.184 wzér (31)
" 6 21 35.184

oru

05 wystarczy przyjaé

ze str. 41 (interpolowane)

ze str. 7

Ze str. 13 Rocznika wypisujemy na najblizsza péinoc TT zwigkszone o 12 godzin réwnanie czasu oraz

przemiany réwnania czasu na okalajace daty, a nastepnie obliczamy pierwsze réznice przemian

5 +0°5618 .
d h h o m s +0.0171
2008.1I1.6 0 T'T" 11 48 42.113 +0.5789
+0.0165
7 +0.5954
liczymy wspétczynniki
h m s
6 21 35.184 n 24"h
= —— = +40.264 991, — = +40.1325, = — =24, = 46.3598
" 24N * 2 + b 1" =t

i obliczamy interpolowana warto$¢ réwnania czasu

E+12'= 1148127113 + 6.3598 (0:5789 + 0.1325 x 070168) = 11"48745:809

6) Wyrazi¢ w czasie uniwersalnym $rednim UT1 moment, w ktérym w dniu 6 marca 2008 roku kat godzinny Stonca

prawdziwego wzgledem potudnika Borowej Géry wynosi 19"33"4°220.

Kat godz. Slofica prawdz. wzgl. poludnika BG  19"33"™24°220
minus dtugosé geogr. Borowej Géry — 12408914
kat godz. Stonca prawdz. wzgl. pol. Greenwich 18 09 15.306

minus (F + 12h)

kat godz. St. sr. wzgl. pol. Greenwich minus 12" 6 20 29.497
plus pAT’ + 0.178
UT1 6 20 29.675

ze str. 7

—11 48 45.809 *)

zob. przyktad poprzedni
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2) Do obliczenia réwnania czasu potrzeba znaé a priori czas TT w zadanym momencie, ale niedokladno$é paru

sekund nie ma znaczenia. Przyblizona w tych granicach warto$é¢ czasu T'T obliczamy w sposéb nastepujacy:

kat godz. Slor'l}(l:a prawdz. wzgl. pol. Greenwich 18'09"15:31

minus (E + 12" —11 48 45.71 )

kat godz. St. ér. wzgl. pol. Greenwich minus 12" 6 20 29.60

plus pAT’ + 0.18 zob. przyklad poprzedni
UT1 6 20 29.78

minus [UT1 — UTCligrs + 0.32 ze str. 41 (interpolowane)
urc 6 20 30.10

plus (TAI — UTC) + 33.00 wzdr (46)

TAI 6 21 03.10

plus (TT — TAI) + 32.18 wzér (31)

TT 6 21 35.28

b) Do obliczenia przyblizonej wartosci réwnania czasu wspoétczynnik interpolacyjny np okr}es'lamy na podstawie
3

wartosci kata godzinnego Slonca wzgledem poludnika Greenwich zmniejszonej o 12, czyli przyblizonej
(blednej gtéwnie o warto$é réwnania czasu minus AT’) wartodci czasu TT. Mozemy tak zrobié, poniewaz
przemiany réxvn%nia czasu sg podane na 0 TT, a zatem n = TT/24, przy czym sa to przemiany godzinowe,
zatem p = 24 /1. Tak wigc

czas sl. pr. Greenwich ~ 18"09™ — 12%
np >~ " = " =6.2

h
Przyblizona warto$é réwnania czasu (zwigkszona o 12) interpolujemy liniowo, korzystajac z danych ze str. 13,
podobnie jak w przyktadzie poprzednim

m s m s

E+12" = 11"48"42°11 + 6.2 x 058 = 11"48"45°71

7 ta prowizoryczng wartoscig rownania czasu konczymy rachunek przyblizonej wartosci czasu T'T. Nastepnie
liczymy doktadnie wspétczynniki interpolacyjne

m s

6"21"35°28
n— —m—

g = 10264992, g =40.1325,  np = +6.3598

a wreszcie ostateczng warto$é rownania czasu, z ktéra konczymy obliczenia zasadnicze. Tu réwniez korzystamy
z danych ze str. 13, uzytych w przykladzie poprzednim

B +12'=11"48"127113 + 6.3598 (075789 + 0.1325 x 0:0168) = 11"48"45:809

Pozorne wspélrzedne rownikowe Stonca w ukladzie réwnikowym zwigzanym z punktem réwnonocy wiosennej

CIO

oblicza si¢ wedlug tego samego schematu z wykorzystaniem wielkosci o, w miejsce gy .

app
Ksiezyc (str.20+27)

Pozorne wspétrzedne réwnikowe (CIP) Ksigzyca: rektascensja (ag,,’) odniesiona do CIO, rektascensja (a7,,) odnie-

siona do punktu réwnonocy wiosennej i deklinacja (d4pp), obliczone w odstepach dobowych w skali czasu TT.
W kolejnych kolumnach tablic zawarto:
— Vs/1", przemiane deklinacji pozornej Ksiezyca na jedng godzing;
— R, pozorny promien tarczy Ksiezyca;
— m, horyzontalna paralaksa rownikowa Ksiezyca;
— Wiek Ksiezyca, interwal czasu liczony w dobach od nowiu.

Wschody i zachody Ksiezyca odnosza sie do momentéw wschodu i zachodu gérnego brzegu tarczy Ksiezyca w War-
szawie (Obserwatorium Politechniki) w czasie érodkowoeuropejskim (UTC + 1*). W obliczeniach uwzgledniono refrakecje
Srednia i paralakse Ksiezyca na dany moment. Chcac wyrazi¢ wschody, gérowania i zachody w czasie wschodnioeuropej-
skim, ktéry w Polsce jest czasem letnim, nalezy momenty podane w Roczniku zwiekszy¢ o jedna godzing. Godzina 24
otrzymana z dodawania bylaby wtedy godzina 0 dnia nastepnego.

Pozorne polozenie Stonca (str.28)

Momenty wstepowania Stonca w poszczegdlne znaki Zodiaku podano w czasie TT, ktéry w tym wypadku mozna

utozsamiaé z czasem uniwersalnym.
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Planety (str.28-29)

CIO
app

w odstepach 10 dniowych za$ Jowisza, Saturna, Urana i Neptuna w odstepach 20 dniowych, w skali czasu TT. Sa one
odniesione do réwnika CIP oraz do CIO.

Pozorne wspoélrzedne réwnikowe: rektascensja (a.S) i deklinacja (0q4pp) planet: Merkurego, Wenus, Marsa obliczone

W kolejnych kolumnach tablic zawarto:
— m, horyzontalna paralakse réwnikows planety;

— R, pozorny promien tarczy planety.
Fazy Ksiezyca, perigeum, apogeum (str. 29)

Momenty osiggniecia faz sa podane do 1 minuty, momenty przejécia Ksiezyca przez perigeum i apogeum do 1 godziny.

Lunacja to cykl faz Ksiezyca pomiedzy dwoma kolejnymi nowiami. Czas trwania lunacji nosi nazwe miesiaca syno-
dycznego i zwykle oba te pojecia sa utozsamiane. Zgodnie z propozycja Browna lunacje sa numerowane kolejno od 17
stycznia 1923 roku (w nawiasach podano numery kolejnych lunacji).

Paralaksa Ksiezyca w perigeum i apogeum przyjmuje wartosci ekstremalne.

Tablice do obliczania czasu wschodu i zachodu Slonica i Ksiezyca poza Warszawa (str. 30+-31)

Momenty wschodu i zachodu Stonca oraz Ksiezyca w Warszawie, wyrazone w czasie srodkowoeuropejskim, podano
w tablicach na str. 12+-27. Czas wschodu i zachodu Stonca w innych miejscowosciach Polski mozna obliczy¢ korzystajac z
danych zawartych w tablicy ze str. 30, a czas wschodu i zachodu Ksiezyca korzystajac z danych z tablicy ze str. 31. Tablice
te zawieraja poprawki, jakie nalezy dodaé (algebraicznie) do czasu wschodu i zachodu tych cial niebieskich w Warszawie
(z uwzglednieniem uwag zamieszczonych u dotu str. 30 i 31), aby otrzymaé momenty wschodu i zachodu w CSE w innych

miejscowosciach.

Przyklad obliczenia momentéw wschodow i zachodéw poza Warszawq

7) Obliczy¢ w czasie $rodkowoeuropejskim momenty wschodu i zachodu Slonica oraz Ksiezyca w dniu 6 marca
2008 roku w Kaliszu.

Ze str. 13 Rocznika dla Stonca i str. 21 dla Ksiezyca dostajemy

Stonce Ksiezyc
wschéd zachéd wschéd gorow. zachdd
1116 610" 17'25™ 543" 10"44™ 15°59™

Obliczamy dla Ksiezyca odstepy czasu 7, przy czym 7g jest to odstep czasu miedzy wschodem a nastepujacym
po nim goérowaniem, za$ Ty przedstawia odstep czasu miedzy poprzedzajacym dany zachdéd gérowaniem a

momentem zachodu
5 = 10"44™— 5"43"= 5"'01™ w = 15597~ 10744 = 5"15™
Do obliczen przyjmujemy wspoélrzedne geograficzne Kalisza
@ = +51°46' A =18°06'= +1"1271

Najpierw interpolujemy dla szerokosci geograficznej Kalisza dane ze str.30 i 31, i ukladamy dla nich tabelki
poprawek. Dla Slonca interpolujemy w wierszach okalajacych dat, a dla wschodu Ksiezyca w wierszach naj-
blizszych 7 (dla zachodu Ksiezyca przyjmujemy te sama wyinterpolowana warto$¢ z przeciwnym znakiem).
Obliczamy takze réznice dlugosci geograficznych Kalisz—Warszawa. Dlugos¢é geograficzna Warszawy przyjmu-
jemy przy tym réwna +1724™0, tj. réwna dtugosci Obserwatorium Politechniki Warszawskiej (str. 7), do ktérego
odnoszg sie momenty wschodéw i zachodow Stonca i Ksiezyca w Warszawie.

Stonce Ksiezyc dtugosé geogr.
wsch. zach. T wsch. Kalisz 1"127
o2 —0%  +0% 500" —17% W-wa Obs. PW 1 24.0
.12 -0.2 +0.2 510 -1.0 —AM +11.6
5 20 -0.8
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Poprawki na zadang date i dla odstepéw czasu 7 interpolujemy liniowo. Wyinterpolowane poprawki dodajemy
algebraicznie wraz z réznica dlugosdci (dlugo$é Warszawy minus dlugosé Kalisza) do danych dla Warszawy.

Wyniki otrzymujemy w czasie srodkowoeuropejskim.

Stonce Ksiezyc
wschod zachod wschod zachod
1.6 Warszawa cz. §r. eur. 610" 17'25" 5'43"  15'59™
poprawka w szerokosci —-0.4 +0.4 —-1.2 +0.9
poprawka w dlugosci +11.6 +11.6 +11.6 +11.6
1.6  Kalisz cz. ér. eur. 621" 17'37" 553" 162"

Poprawki do obliczen momentéw poczatku brzasku i konica zmierzchu cywilnego w Warszawie (str. 31)

Podano poprawki dla Warszawy 3 razy w miesiacu. Na inne dni wystarczy interpolowa¢ liniowo. Btad wyniku konco-

wego nie przekracza 2 minut.

Odleglo$¢ zenitalng $rodka Slofica w momentach poczatku brzasku i kofica zmierzchu cywilnego przyjeto réwna 96°30)

Wschéd i zachéd Stonica w niektérych miastach Polski (str. 32-+-33)

Podano w czasie srodkowoeuropejskim momenty wschodu i zachodu gérnego brzegu tarczy stonecznej we wszystkie
niedziele dla nastepujacych miast polskich: Bialegostoku, Bydgoszczy, Gdanska, Katowic, Kielc, Koszalina, Krakowa,

Lublina, Lodzi, Olsztyna, Opola, Poznania, Rzeszowa, Szczecina, Wroclawia i Zielonej Géry.

Wschéd i zachéd Stonica w niektdrych stolicach europejskich (str. 34)

Podano w czasie srodkowoeuropejskim momenty wschodu i zachodu gérnego brzegu tarczy stonecznej dwa razy
w miesigcu dla nastepujacych stolic europejskich: Aten, Belgradu, Berlina, Budapesztu, Bukaresztu, Helsinek, Lizbony,

Londynu, Madrytu, Moskwy, Paryza, Pragi, Rzymu, Sofii, Sztokholmu i Wiednia.

Kalendarz Astronomiczny (str. 35)

Kalendarz Astronomiczny umozliwia odczytanie momentéw wschodu i zachodu w Warszawie w czasie $rodkowoeu-
ropejskim: Stonca, Merkurego, Wenus, Marsa, Jowisza i Saturna, a takze poczatku brzasku cywilnego i astronomicznego

oraz konca zmierzchu cywilnego i astronomicznego.

Konfiguracje planet (str.37)

Koniunkcja planety ze Slonicem oznacza moment, kiedy dlugosci ekliptyczne tej planety i Stonica sa sobie réwne.

Opozycja przypada w momencie, kiedy dlugoéé planety rézni sie od dtugosci Stonica o 1807

Koniunkcja planety z Ksiezycem lub z inna planeta oznacza zréwnanie sie rektascensji tych cial. Ostatnia pozycja

tablicy wskazuje polozenie planety w stosunku do Ksiezyca (réznice deklinacji) w tym momencie.

W momencie elongacji rektascensja planety osiaga warto$¢ ekstremalna.

Zaémienia Slonca i Ksiezyca (str. 38+39)

Podano ogélne informacje o za¢mieniach Stonca i Ksigzyca. Opracowano je na podstawie Rocznika Astronomicznego

Instytutu Astronomii Stosowanej Rosyjskiej Akademii Nauk.
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Wspblrzedne bieguna CIP (,,chwilowego” bieguna pélnocnego Ziemi)
oraz poprawka do czasu uniwersalnego (str.40+-41)

Wspélrzedne Tixrs, Yisrs Niebieskiego Bieguna Posredniego CIP (,chwilowego” bieguna péinocnego Ziemi) na lata
2006—2007 podano w pieciodniowych interwatach wraz z data oraz zmodyfikowang data julianska (MJD). Sa one wyrazone
w uktadzie plaskich wspélrzednych prostokatnych o poczatku w IRP (IERS Reference Pole) w systemie ITRS. Do roku
1987 poczatkiem tego uktadu byt CIO* (Conventional International Origin) w systemie BTS (BIH Terrestrial System).

Wspélrzedne te (nie wyréwnywane) zostaly obliczone na podstawie wykonanych réznymi technikami obserwacji,
ktérych wyniki sa przekazywane do IERS i sprowadzone za pomoca odpowiednich, systematycznych, wlasciwych dla danej
techniki poprawek do wspdlnego ukladu. O$ z tego ukladu jest styczna do poludnika zerowego ITRS (IRM — IERS
Reference Meridian) ze zwrotem w kierunku Greenwich, a of y jest skierowana na zach6d. Relacje pomiedzy Ag, ¢o i
Ay, oznaczajacymi odpowiednio dtugosé, szerokosé i azymut, odniesione do IRP oraz A¢ip, ¢crp i Acip, oznaczajacymi
chwilowe wspélrzedne i azymut odniesione do CIP (bardzo bliskiego chwilowemu biegunowi Ziemi), wyrazaja nastepujace

WZOTy:

1
Ao =Acrp — i (m”sin Ao + y'cos o) tan g

Yo =pcIp — (ac”cos Ao — y”sin Ao) (60)

Ay =Acip — (x”sin Ao + ylézos Ao) sec g

We wzorach (60) dlugosci geograficzne punktéw lezacych na wschéd od Greenwich maja wartosci dodatnie, a azymuty
. . , . , o . n . U . . 2 .
liczy sie od pdéinocy zgodnie z ruchem wskazéwek zegara. Wielkosci z° 1 y odpowiadaja wspolrzednym plaskim xggs,

Yigrs Pieguna CIP wyrazonym w sekundach tuku.

Poprawke AN = UT1 — UTO, ktéra stuzy do przejscia od czasu uniwersalnego poludnika TIO w IRS do czasu

uniwersalnego poludnika zerowego ITRS Greenwich, mozna odnalezé w pierwszym ze wzoréw (60). Mamy mianowicie
1
A\ =UT1 - UT0 = - ('sin Ao + y'cos Ag) tan pg (61)

Oproécz wspélrzednych bieguna CIP tablica zawiera takze réznice UT1 — UTC. Pozwalaja one na przejécie od Czasu

Uniwersalnego Koordynowanego UTC do sredniego czasu uniwersalnego UT1.

Wielkosci ATy = UT2—UT1, ktore przedstawiaja sezonowe nieregularnoéci ruchu obrotowego Ziemi, sg przedstawiane

od szeregu lat za pomoca wzoru

AT, = 402022 sin 277 — 07012 cos 277 — 03006 sin 477 + 05007 cos4nr (62)

We wzorze (62) 7 oznacza czes¢ roku, jaka uplynela od jego poczatku do zadanego momentu.

Wspoblrzedne bieguna CIP sa odniesione do ukladu o poczatku w IRP, przy czym do opracowania koncowych wynikéw

UT1 — UTC sa przyjmowane wyréownane wspolrzedne w systemie ITRS.

Dane dotyczace bieguna CIP oraz réznice UT1 — UTC na koniec roku 2006 i wigksza cze$¢ roku 2007 zamieszczono
na str. 40. Dane stanowia wynik obliczen prowadzonych na biezaco przez IERS, aktualizowanych dwa razy w tygodniu i
publikowanych jako tzw. rozwiazanie C04'") oraz w wydawanych co miesiac przez IERS biuletynach B'®). Tablica zawiera

dane dostepne w chwili wydawania Rocznika.

Przyblizone, przewidywane, dostgpne w chwili wydawania Rocznika, wspolrzedne bieguna CIP oraz réznice UT1 —
UTC na koniec roku 2007 i znaczna czes¢ roku 2008 zostaly przedstawione w tablicy na str.41. Dane te zaczerpnieto z
biuletynu A'®) wydawanego przez IERS Rapid Service /Prediction Center w US Naval Observatory i podano z dokladnoscia

do dwdch cyfr znaczacych.

7). Dane te sa dostepne pod adresm internetowym: ftp://hpiers.obspm.fr/eop-pc/eop/eopc04-05/ .
18) Biuletyny B sa dostepne pod adresm internetowym: ftp://hpiers.obspm.fr/eop-pc/bul/bulc/ .
19) Biuletyny A sa dostepne pod adresem internetowym: ftp://maia.usno.navy.mil/ser?/ser7.dat.
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Sygnaly czasu (str.42)

Podano aktualne informacje o wazniejszych sygnatach dokladnego czasu, ktére mozna odbiera¢ w Polsce. Dane te
zostaly zaczerpnigte z BIPM Annual Report on Time Activities, Vol. 1, 2006, wydawanego corocznie przez Bureau Inter-

national des Poids et Mesures, w Sévres.

Poprawki do momentéw emisji sygnatéw wzgledem Czasu Uniwersalnego Koordynowanego UTC sa z reguly zanie-

dbywalne w porownaniu do bledéw znajomoéci czasu propagacji fal radiowych.

W Polsce sygnaly czasu sa nadawane przez rozgtosnie Polskiego Radia z Gléwnego Urzedu Miar, ktory wysyla sygnaly
zlozone z szesciu krotkich znakow fonicznych, nastepujacych po sobie w odstepach sekundowych. Poczatek ostatniego znaku

oznacza réwng godzine z doktadnoscia wigksza niz 1 ms.

7 sygnalow Polskiego Radia mozna korzysta¢ przy wyznaczeniach azymutu astronomicznego metoda kata godzinnego
Polaris. Poprawki tych sygnaléw wzgledem czasu koordynowanego, a takze poprawki propagacyjne na obszarze Polski, sa
przy tym zaniedbywalne. Do momentu emisji nalezy jedynie wprowadzaé¢ wartosci DUT12?) i przy przejéciach do czasu

potudnika Greenwich pamietaé¢ o réznicy miedzy czasem uniwersalnym a czasem urzedowym

DUT1 =UT1 - UTC (63)

Wigkszo$¢ emitowanych sygnaléow dokladnego czasu zawiera w sobie informacje o wartosci poprawki DUT1, wyrazonej
w 0%1.21) Dodatnia wartos¢ DUT1 jest wskazywana przez wyréznienie nastepujacych po sobie n sygnaltéw sekundowych
po sygnale oznaczajacym pelna minute. Ujemna warto$¢ DUT1 jest wskazywana przez n nastepujacych po sobie, wyrdz-

nionych sygnatéw sekundowych, poczawszy od dziewigtej sekundy po impulsie oznaczajacym pelng minute

DUTI =n x 0’1 (64)

Impulsy sekundowe sygnalizujace wartos¢ poprawki DUT1 sa wyrdzniane np.: przez przedluzenie sygnatu, podwojenie,
lub zmiane jego tonu. Na rys. 4 przedstawiono kodowanie poprawek DUT1 = 075 oraz DUT1 = —02 .

Sygnat
minutowy

Wyréznione sygnaty sekundowe

JMLFMWM\_

0 1 2 3 4 5 6 4 8 9 10 11 12 13 14 15 16

Sygnat
minutowy

Wyréznione sygnaty sekundowe

ﬂﬂ_rm_rm_ﬂ_rm_mm—l_m—m_m

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Rys. 4 Kodowanie poprawek DUT1

Mapa deklinacji magnetycznej (str. 43)

7 mapy deklinacji magnetycznej na epoke 2008.5 mozna wyinterpolowaé przyblizong wartosé¢ deklinacji magnetycznej
dla dowolnego punktu na obszarze Polski. Aby otrzymaé¢ warto$é deklinacji na inng epoke, nalezy ekstrapolowaé liniowo
z uwglednieniem podanej zmiany rocznej. Epoka, na ktéra dokonuje sie ekstrapolacji nie powinna odbiega¢ bardziej niz 5

lat od epoki mapy deklinacji.

20) Informacje o warto$ciach poprawek DUTI sa publikowane w biuletynie D IERS (ftp://hpiers.obspm.fr/eop-pc/bul /buld/).
21) Niektére stacje jak np. RWM i RBU koduja w sygnalach czasu dodatkows informacje (dUT1), pozwalajaca na okreslenie

réznicy czasu UT1 — UTC z doktadnoscia do 0702 .
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Miejsca $rednie gwiazd (str.44-:62)

Miejsca $rednie (a200s.5, 92008.5) gwiazd wybranych z katalogu FK5 (Fifth Fundamental Catalogue), ich przemiany
roczne VA, V As oraz roczne ruchy wlasne pi,, is, obliczono zgodnie z uchwala IAU (Grenoble, 1976) (patrz str. 166
niniejszego RA), to znaczy w systemie stalych TAU1976, wychodzac z pozycji katalogowych FK5, odniesionych do epoki
J2000.0 i ekwinokcjum FK5. Miejsca érednie gwiazd sa podane na epoke 2008.5. Wybor zawiera 475 gwiazd pdlnocnej
potkuli niebieskiej, w tym 460 gwiazd o deklinacji nie wiekszej niz 81°i 15 gwiazd bliskobiegunowych, ktérych deklinacje
przekraczaja 81 oraz 474 gwiazdy potudniowej potkuli niebieskiej, z ktérych 5 lezy blisko bieguna poludniowego.

Jasnosci gwiazd o deklinacjach zawartych w granicach od —81° do 4+81° nie przekraczaja 5.68. Oznaczenia pr, sq, cg,
umieszczone przy numerach gwiazd (wg FK5), odnosza si¢ do gwiazd podwdjnych i oznaczaja odpowiednio: praecedens
— poprzedzajaca, sequens — nastepujaca, centrum gravitatis — $rodek mas. Znak x przy numerze gwiazdy (wg FK5)
oznacza, ze w Roczniku sa podane réwniez jej pozycje pozorne. W kolumnie jasno$ci gwiazdowych (magnitudo) litera v
oznaczono gwiazdy zmienne — jasnosci gwiazd pochodza z katalogu FK4. Tablice zawieraja ponadto typy widmowe (Sp)
gwiazd oraz ich paralaksy (m) zaczerpniete z katalogu FK5.

Barycentryczne pozycje gwiazd w systemie ICRS (BCRS) (str.63+-81)

Tablice barycentrycznych pozycji gwiazd, zgodnie z Rezolucja B2 XXIII Zgromadzenia Generalnego TAU (Kyoto,
1997), zostaly opracowane na podstawie katalogu Hipparcos uznanego za podstawowq realizacje ICRS w zakresie widma
optycznego. Tablice zawieraja te same gwiazdy, ktérych miejsca $rednie na epoke J2008.5 zamieszczono w tablicach na
str. 44+62. Zamieszczone w niniejszym Roczniku Astronomicznym barycentryczne pozycje ICRF gwiazd na epoke J2000.0
obliczono korzystajac z ich pozycji podanych w katalogu Hipparcos (odniesionego do epoki J1991.25), w oparciu o tzw.
ystandardowy model ruchu gwiazd” (zakladajacy ich prostoliniowy ruch w tréjwymiarowej przestrzeni), z uwzglednieniem
ruchéw wlasnych w rektascensji i deklinacji (Hipparcos) oraz predkosci radialnych. Katalog Hipparcos nie zawiera danych
o predkosciach radialnych gwiazd. Predko$ci radialne Vi wiekszosci gwiazd pochodza wiec z katalogu FK6, a w wypadku
gwiazd, ktorych on nie obejmuje, z katalogu FK5.

W tablicach barycentrycznych pozycji gwiazd dla kazdej gwiazdy podano jej numer katalogowy wedlug katalogu Hip-
parcos (HIP) oraz wedlug katalogu FK5, jasnosé gwiazdy (magnitudo), jej pozycje barycentryczna & oy 1 0;crp Oraz ruchy
wlasne 1, 1 p15, przeliczone na epoke J2000.0, a takze paralakse roczna 7 oraz typ widmowy (Sp). Wszystkie powyzsze
dane zaczerpniete zostaly z katalogu Hipparcos.

Oznaczenia pr, sq, cg umieszczone przy numerach gwiazd (HIP) odnosza sie do gwiazd podwdjnych i oznaczaja, po-
dobnie jak w tablicach miejsc $rednich, odpowiednio: praecedens — poprzedzajaca, sequens — nastepujaca, centrum gra-
vitatis — $rodek mas. Znak * przy numerze gwiazdy (HIP) oznacza, ze w Roczniku sa podane réwniez jej pozycje pozorne.
W kolumnie jasnosci gwiazdowych (magnitudo) litera v oznaczono gwiazdy zmienne.

W przypadku gwiazd podwodjnych o wyrdzniajacej sie jasnosci, np. Syriusz lub Biegunowa, ich pozycje barycentryczne
odnoszg sie do srodka mas ukladu podwdjnego.

Wielkosci redukcyjne (str. 82+ 89)%2)

Wielkosci redukcyjne podano w odstepach dobowych na o Dynamicznego Czasu Gwiazdowego SDT. Stuza one do

obliczania miejsc pozornych a7, dapp-

Wspoblrzedne pozorne gwiazdy oblicza sie nastepujaco:

al,, =0+ (A+ A)a+ (B + B')b+ Cc+ Dd+ E + jio7 + I, tan®

65
Sapp =00 + (A+ A')a' + (B+ B + Cc' + Dd' + pust + Is tan &g (65)
gdzie ag, g to miejsca $rednie na $rodek roku, a wielkosci redukcyjne A, A’, B, B’ odnoszg si¢ do precesji i nutacji
A+ A =nt+ (AU +d¥)sine A = dUsine 6)
B+ B' = —(Ae + de) B' = —de

22) W $wietle uchwaly IAU (Montreal, 1979), metoda tu opisywana nie moze by¢ stosowana w obliczeniach wymagajacych

wysokiej precyzji (patrz str. 166 niniejszego RA).
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C i D sa to wielkosci redukcyjne uwzgledniajace aberracje roczna

C= 1191728616 Y

. . (67)
D =—1191"28616 X

przy czym X,Y to skladowe barycentrycznego wektora predkosci Ziemi w jednostkach astronomicznych na dobe, a n
oznacza precesje roczna w deklinacji (str. 7) wyrazona w sekundach tuku. Utamek 7 przedstawia czesé roku zwrotnikowego

od $rodka roku do danego momentu. W pierwszej polowie roku jest on ujemny, a w drugiej dodatni.

Wspoétezynniki a, b, ¢, did’, v, ¢/, d’ sa obliczane ze wzoréw

1 /m . ,
a:—(——&—tanésma) a'= cos
15\ n
1
b:Btandcosa b= —sina
(68)
1 p . .
CZBSGC(SCOS(X c'=tanecosd —sindsina
1
d= ﬁsem?sinoz d'= sin  cos «
gdzie m oznacza precesje roczna w rektascensji (str. 7) wyrazona w sekundach tuku.
Ruch wlasny gwiazdy p, w rektascensji i s w deklinacji jest podany w tablicach miejsc $rednich.
Wielko$¢ redukcyjng E oblicza sie¢ ze wzoru
E=2(A0 + av) (69)
p1

gdzie p; oznacza roczna precesje réwnika, a psy roczna precesje ekliptyki (str. 7).

Miejsca pozorne gwiazd, ktérych paralaksa roczna jest nie mniejsza niz 0{/01(), oblicza si¢ z uwzglednieniem wpltywu

tej ostatniej, w mysl nastepujacych zaleznoéci:

cr —c=+0.053187"d e —c =+0.053187"d’

—d=— " I " (70)
dr —d=—0.044767"c d, —d = —0.044767"¢c

Wartosci paralaks zamieszczone w tablicach na str. 44+62 wzigto z General Catalogue of Trigonometric Stellar Parallaxes

(Yale University Observatory, New Haven, Conn., 1952).

Przy obliczaniu miejsc pozornych gwiazd znacznie oddalonych od réwnika uwzglednia sie¢ wyrazy drugiego rzedu
I, tan? &y oraz Istandy. Dla gwiazd o deklinacjach § ~ 70° wyrazy te moga osigga¢ wartoéé okoto 001, a dla § ~ 80°

wartoéé okoto 0702.

Wystepujace tu wspétezynniki I, i I5 oblicza sie ze wzoréw
I, = iPQ sin1” Is = —~P?sin1” (71)
a 15 ’ 0 2
przy czym wielkosci P i Q dane sg wzorami
P=(A+D)sina+ (B+C)cosa, Q=(A+D)cosa—(B+C)sina (72)

(dla gwiazd o § > 0 nalezy braé znaki gérne).

Nutacje w dlugosci AW, d¥ i nutacje w nachyleniu Ae, de, a nastepnie wielkosci redukcyjne A, A, B, B’, C, Di E

oraz czas gwiazdowy prawdziwy obliczono w systemie TAU1976 i w odniesieniu do standardowej epoki J2000.0.
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Miejsca pozorne gwiazd?®) (str.90+113)

W pierwszej czesci tablic podano w odstgpach co 10 déb gwiazdowych miejsca pozorne aj,, i dqppy W momencie
gérowania w potudniku Greenwich 48 gwiazd nieba polnocnego i 8 gwiazd nieba poludniowego z katalogu FK5. Zostaly one
wybrane sposréd gwiazd, ktérych pozycje $rednie na epoke 2008.5 zawarto w tablicach na stronach 44-+62. Przy nazwach
gwiazd zamieszczono dodatkowo ich wielkosci gwiazdowe i typy widmowe. U dolu kolumny kazdej gwiazdy zamieszczono:
miejsca $rednie na $rodek roku, wspdélczynniki sec § i tan § pomocne przy redukcji obserwacji przej$é gwiazd przez potudnik,
dzien, w ktérym przypada dwukrotne gérowanie w potudniku Greenwich oraz wartoéci stalych redukcyjnych a,a’, b, b,
stuzace do dodatkowego uwzglednienia krétkookresowej czedci nutacji, pominietej w efemerydach tych gwiazd, wedlug
WZOréw , . .

Aay,, = Aa+ B'b (73)
Abapp = Ala+ B'Y
W drugiej czgsci, w odstepach dobowych zamieszczono efemerydy miejsc pozornych a7, 1 dayp Polaris i czterech innych
gwiazd bliskobiegunowych: 1H Dra, ¢ UMi, § UMi, 36H Cep. Efemerydy gwiazd okolobiegunowych zawieraja juz krotko-

24)

okresowsg czesé¢ nutacji. U dotu stronic podano daty dwukrotnego gérowania®*) oraz dolowania, miejsca srednie na $rodek

roku, a takze wspoélczynniki secd i tand w odstepach co 10” wartoséci deklinacji.

Przyktady obliczenia miejsc pozornych

8) Obliczy¢ przy uzyciu wzoru interpolacyjnego Stirlinga, na podstawie tablic miejsc pozornych gwiazd, wspdlrzedne
pozorne gwiazdy x Draconis (FK5 695) na moment 2008 wrzesien 20°8"30™ UT1.

Ze str. 99 Rocznika wypisujemy ), i d4pp na okalajace daty oraz obliczamy pierwsze i drugie réznice

app
agpp 60«171)
2008.1X.9%7 18207545777 +72°44' 2387
—0.781 +0.77
19.7 53.996 —0.025 24.64 ~0.51
—0.806 +0.26
29.7 53.190 24.90

7 dotu tej samej strony wypisujemy ponadto stale redukcyjne, potrzebne do obliczenia wptywu krétkookresowe;j
czedci nutacji

a = —0.060 b= +0.020 a’ = +0.091 v = +0.996

Wielkosci redukcyjne A’ i B’, potrzebne do tego samego celu, bierzemy ze str. 87

A B
2008.1X.19°005 ~0"119 +07009
10.021 10.057
20.002 ~0.098 10.023 +0.066 ~0.016
10.044 10.041
20.999 ~0.054 10.107

Nalezy najpierw wyrazi¢ zadany moment w $rednim czasie gwiazdowym Greenwich

UT1 g'30"

plus redukcja UT'1 na $r. czas gw. + 1 wzér (3)
As interwal czasu $r. gw. odp. UT1 8 31

GMST o 0" UT1 +23 57 ze str. 10
GMST w zadanym momencie 8 28

23) Poréwnanie wartosci miejsc pozornych opartych na danych katalogowych FK5 oraz Hipparcos (zawartych w tablicach na

stronach 130+153) wykazuje w wypadku niektérych gwiazd duze rozbieznosci. Rozbieznoéci te maja swe zrédlo w systema-
tycznych btedach pozycji zawartych w katalogu FKb5 i osiagaja niekiedy wartosé nawet kilkuset mas. Dokonana w trakcie
przygotowania Rocznika wstepna analiza danych prezentowanych w niniejszych tablicach wskazuje, ze wspomniane rozbiez-
nosci dotycza w szczegdlnosci gwiazd o numerach katalogowych FK5: 257 (a CMa), 335 (. UMi), 417 (¢ UMi) i 893 (y Cep).
Pozycje pozorne tych gwiazd wyznaczone w oparciu o katalog FK5 nalezy traktowaé ze szczegdlna ostroznoscia.

24) Niezgodnos¢ tej daty z wynikajaca z momentéw gérowania z pierwszej kolumny jest pozorna i wynika z zaokraglen tych

ostatnich do jednego miejsca po przecinku.
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Wspétezynnik interpolacji obliczamy jako podzielona przez 10¢ (interwal z jakim tablicowane sa w Roczniku
miejsca pozorne) réznice pomiedzy wyrazonym w czasie gwiazdowym momentem zadanym (data oraz czas gwiaz-
dowy) a najblizszym momentem, dla ktérego zostala podana w Roczniku pozycja pozorna gwiazdy, tj. data oraz
czasem UTI1 (utamek doby) wyrazonym w skali czasu gwiazdowego. Poniewaz pozycje pozorne sa podawane na
moment gérowania gwiazdy, moment czasu gwiazdowego efemerydy jest réwny rektascensji gwiazdy.

Czas gwiazdowy Greenwich w zadanym momencie 2008.1X.20 &'28™
epoka efemerydy (cz. gw. Gr. w momencie gérowania = rektascensja) 2008.IX.19 18 21
+0 14 07
d . hoom
0" 14"07"
wspolczynnik interpolacyjny n = +170d = 40.05882

Wspblcezynnik do interpolowania wielkosci redukcyjnych obliczamy w sposoéb nastepujacy: od zadanego momentu,
okreslonego liczba dni miesiaca oraz ulamkiem doby, odpowiadajacym czasowi uniwersalnemu sredniemu UTT,
odejmujemy najblizsza date (zlozona z liczby dni miesiaca i utamka doby, odpowiadajacego czasowi uniwersal-
nemu $redniemu UT1), na ktéra sa podane w Roczniku wielkosci redukeyjne, a w koficu otrzymana réznice
dzielimy przez interwal argumentéw, tj. w danym wypadku przez 0.997.

Zadany moment 20°¢"30™ UTI = 207354 UTI

epoka efemerydy 20.002 UTI1

réznica +0.352 cz. Sr. st
+0.352

= 40.353

ot ik int lacyj =
wspolczynnik interpolacyjny n 0.997

A oto rachunek interpolacyjny za pomoca wzoru Stirlinga

al,, = 18207533996 — 0.0588 (0.5 x 15587 4 0.5 x 0.0588 x 0°025) = 18"20"53°949
Sapp = +72°44"24764 4 0.0588 (0.5 x 1703 — 0.5 x 0.0588 x 0'51) = +72°44'24'67
A" = —07098 + 0.353 (0.5 x 0'066 + 0.5 x 0.353 x 0'023) = —07085
B’ = +0"066 + 0.353 (0.5 x 07098 — 0.5 x 0.353 x 07016) = +0'082
W ostatniej czesci rachunku uwzgledniamy w mysl wzordw (73) wplyw krétkookresowej czesci nutacji, ktérego
nie obejmuja wspélrzedne pozorne publikowane w Roczniku

a],, bez kr. nut. 18207537949 Sapp bez kr. nut. +72°44' 24167
Ala + 0.0051 Alal — 0.008
B'b + 0.0016 B'Y + 0.082
ol 1820753956 Sapp +72°4424774

Obliczy¢ wspotrzedne réwnikowe pozorne oy, i daypp gwiazdy x Draconis (FK5 695) na moment 2008 wrzesief 20"

30" UT 1, wychodzac z miejsc Srednich na $rodek roku.

Najpierw, ze str. 57 Rocznika (gwiazda nr FK5 695), wypisujemy wspodlrzedne réwnikowe $rednie i ruchy wlasne
na epoke 2008.5 oraz paralakse

®2008.5 = 18h20”54s.145 02008.5 = +72044/10{194
Lo = +0.1196 s = —0.348
™ = 07120

Dalej ze str. 87 wypisujemy wielkosci redukcyjne oraz obliczamy pierwsze i drugie réznice. Na zadany moment
interpolujemy za pomocg wzoru Stirlinga

UT1 T A+ A B+ B c D E
1X.19%005 402160 +8'846 —7"19 +187688 —0940 +030016
+63 +60 +19 +347
20.002 +0.2187 +8.909  +22 —7.159 —15 +18.707 —6 —0.593 0 +0.0016
+85 +45 +13 +347
20.999 +0.2214 +8.994 —7.114 +18.720 —0.246 +0.0016



Wielkosci redukcyjne sa podane w Roczniku dla kazdej doby na o Dynamicznego Czasu Gwiazdowego ale w
pierwszej kolumnie tablic podano takze UT1 odpowiadajacy momentowi o Dynamicznego Czasu Gwiazdowego.
Dzieki temu mozna obliczy¢ wspoélczynnik interpolacyjny na moment wyrazony w czasie uniwersalnym bez
potrzeby przeliczania go na czas gwiazdowy Greenwich. Wystarczy UT1 momentu zadanego zamieni¢ na utamek
doby i odja¢ od niego UT1 z pierwszej kolumny, najblizszy zadanemu momentowi, a réznice podzieli¢ przez
interwal argumentu

moment zadany 2008.1X.20'354 UT1
epoka efemerydy 2008.1X.20.002 UTI
roznica +0.352 cz. ér. sk
0.352
wspoélczynnik interpolacyjny n = +0 997 = +40.353
Wiyniki interpolacji za pomocg wzoru Stirlinga sa nastepujace:
T = 4072197
A+ A = 487936
B+ B = —7141
C =+18"712
D= —0'471
E =+0%0016
Korzystajac ze wzoréw (68) i (70) obliczamy stale redukcyjne
a = —0.06020 a’ = 40.0911
b = +0.01954 b = +0.9958
cx= +0.01903 ch.= +1.0802
dr= —0.22382 d/.= +0.0812
Koficowe obliczenia wykonujemy wg wzoréw (65), przy czym wyrazy drugiego rzedu sa zaniedbywalne
ao 18"20754°145 8o +72°44'10%94
(A+AYa - 0.5379 (A4+ ANhd + 0.814
(B+B)b - 0.1395 (B+B)Y - 7.111
Cen + 0.3561 Cel. + 20.213
Dd, + 0.1054 Dd., - 0.038
E + 0.0016
LaT + 0.0263 UsT — 0.076
L 1820537957 Sapp +72744"24"74

Barycentryczna pozycja i predkosé¢ oraz heliocentryczna pozycja Ziemi (str.114-+-121)

W tablicach podano, obliczone w oparciu o zalecane do stosowania przez IAU efemerydy JPL DE405, barycentryczne
wspohrzedne kartezjaniskie XE, Y2, ZE $rodka mas Ziemi wyrazone w jednostkach astronomicznych, sktadowe predkosci
orbitalnej Ziemi X E Yg . Z E wyrazone w jednostkach astronomicznych na dobe oraz heliocentryczne wspéhrzedne karte-
zjanskie XE, Y¥ | ZE $rodka mas Ziemi wyrazone w jednostkach astronomicznych. Dane podano w odstepach dobowych
odniesionych do TCB.

Macierz precesyjno-nutacyjna IAU2000 (str.122-+-129)

Tablice zawieraja 9 elementéw macierzy precesyjno-nutacyjnej TAU2000 (Q) na 2008 rok w odstepach dobowych
odniesionych do TT

Qu Q12 Qi3 1—aX?+saXY  s(1—aX?) —aXY X
Q=1|Qa Q@ Qn]|=|-s(1-aY?)—-aXY 1-aY?-saXY Y (74)
QRs1 Q23 Qs3 —X +sY Y —sX 1—a(X2+Y?)

zgodnie z oznaczeniami wzoru (20).

Macierz @ jest macierza obrotows przeprowadzajaca wektor gwiazdy wyrazony w systemie RS preq do systemu
GCRS. Chcac dokonaé przejécia odwrotnego, tak jak to ma miejsce np. przy obliczaniu miejsc pozornych, nalezy poshugiwaé
sie macierza transponowana Q.

Stosowanie wzoru interpolacyjnego Stirlinga z obliczaniem pierwszych i drugich réznic do interpolowania elelmentow
macierzy @, podanych z rozdzielczoscia dobows, jest wystarczajace dla wyznaczania miejsc pozornych z dokladnoscia na
poziomie 0701.
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Miejsca pozorne (IRSymmm) gWiazd (str. 130+-153)

W pierwszej cze$ci podano w odstepach co 7 déb na moment 0* UT1 miejsca pozorne Qapp 1 Oapp 48 gwiazd nieba
péinocnego i 8 gwiazd nieba poludniowego, z zaznaczeniem przy nazwach gwiazd ich wielkoéci gwiazdowych i typow
widmowych. Sa to te same gwiazdy, dla ktérych podano pozycje pozorne odniesione do punktu réwnonocy systemu FK5
na str. 90+-113. W przypadku gwiazd podwdjnych (Syriusz, Biegunowa) pozycje pozorne zostaly obliczone dla srodkéw
mas ukladéw, a nastepnie zredukowane do érodka optycznego tych uktadéw. Dokladnosé wyznaczenia miejsc pozornych

(IRS \pmrsa) dla Syriusza i Biegunowej odbiega od doktadnoéci pozycji pozostalych gwiazd z tabeli i jest na poziomie 0"10.

Zgodnie z zaleceniami TAU proces obliczenia miejsca pozornego gwiazdy w IRS sy z€ Znanej barycentrycznej pozy-
cji gwiazdy w ICRF /Hipparcos sklada sie z trzech zasadniczych etapdéw: 1) poprawienie barycentrycznych wspélrzednych
gwiazdy w BCRF o ruch wlasny, z uwzglednieniem predkoéci radialnej, 2) wykonanie transformacji Lorentza, przeprowa-
dzajacej wspoirzedne barycentryczne gwiazdy do wspélrzednych geocentrycznych i jednoczesnie TCB w TCG, 3) przejscie
do IRS mmsa POPrzez uwzglednienie precesji i nutacji, zgodnie z modelem precesyjno—nutacyjnym IAU2000. Dla uproszcze-
nia, z zachowaniem dokladnos$ci RA, proces ten moze byé wykonywany w nastepujacych etapach: 1) przeliczenie czaséw,
2) przejécie z ICRF /Hipparcos do BCRF poprzez uwzglednienie ruchu wlasnego gwiazdy (lacznie z uwzglednieniem pred-
kosci radialnej), 3) przejécie z BCRF do GCRF poprzez uwzglednienie paralaksy rocznej gwiazdy, 4) poprawienie pozycji
w GCRF o wplyw grawitacyjnego ugiecia $wiatla, 5) poprawienie pozycji w GCRF o wplyw aberracji rocznej, 6) przejscie
do IRSrmrsa POPrzez uwzglednienie efektu precesyjno—nutacyjnego.

1. Czas TCG mozna obliczyé z czasu TCB na podstawie zaleznosci (patrz tez wzor 34)
TCB —TCG = Lc x (JD — 2443 144.5) x 86400 + ¢ *v.(x — x.) + P

wykorzystujac sktadowe barycentrycznych wektoréw pozycji i predkosci Ziemi podane w tablicach RA na str. 114--121.
Pierwszy wyraz w tym wzorze jest dominujacy i na potowe 2008 roku wynosi 14.7 s. Ostatni czlon P odnoszacy sie
do wyrazow okresowych nie przekracza 0.0016 s. Czton srodkowy, zalezny od barycentrycznego potozenia i predkosci
Ziemi i obserwatora, przybiera wartosci ponizej 1 us.

Majac TCG mozna obliczy¢ TT ze wzoru (32). Na polowe roku 2008 réznica miedzy TCG i T'T wynosi 0.693 s.

2. Przejscie od ICRF /Hipparcos do BCRF poprzez uwzglednienie ruchu wlasnego gwiazdy. Jednostkowy wektor bary-
centryczny prorr gwiazdy jest tworzony na podstawie barycentrycznej pozycji gwiazdy (arcrr,drcrr) = (o, 9) z
katalogu Hipparcos (barycentryczne pozycje gwiazd podane w niniejszym Roczniku Astronomicznym w tablicach na
str. 6381 odpowiadaja pozycji barycentrycznej w ICRF na epoke J2000.0)

COos 0 CoS o
pPrcrr = | cosdsina (75)
sin &

Barycentryczny wektor m ruchu wlasnego gwiazdy ma postac
— b0 COS O SIn v — Lo sin d cos a + VR cos d cos a
M[CRF = b0 COS 0 COS @ — g0 Sin d sin a + VR cos d sin a (76)

150 cos 0 + Vgmsin d

gdzie pqo 1 pso oznaczaja ruchy wlasne gwiazdy na stulecie julianskie, predkosé radialna Vi jest wyrazona w jednost-
kach astronomicznych na stulecie julianskie za$ paralaksa roczna 7 jest wyrazona w radianach.

Wektor pozycji barycentrycznej pporr gwiazdy w BCRF otrzymuje sie z zaleznosci

PBCRF = PICRF +t M[CRF (77)

gdzie t = (JD(TCB) — 2451 545.0)/36 525.
3. Przejécie od BCRF do GCRF dokonuje si¢ poprzez uwzglednienie paralaksy rocznej
Pcorr = Ppcrr — TEp (78)

gdzie Ep jest barycentrycznym wektorem pozycji Ziemi, ktérego wspotrzedne XE, YE, ZE 7 krokiem dobowym w
skali czasu TCB sg podane w tablicach na str. 114121 niniejszego RA.
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4. Poprawienie pozycji gwiazdy w GCRF o wplyw grawitacyjnego zakrzywienia $wiatla uzyskuje sie dodajac poprawke
Apgraw (uproszczony wzér 29)

2GMy ef — (€Gorreh)eGerr (79)

c2Ey 1+ (el.orrel)

Apg'r’au) =

gdzie e.opp 1 €F sa znormalizowanymi wektorami pgorr i En: €fhopp = Pacorr/|Pcorr|, & €y = Eg/|Egy|.
Wektor Ep jest heliocentrycznym wektorem wodzacym $rodka mas Ziemi, ktérego wspétrzedne XE, VY, ZE 4
krokiem dobowym w skali czasu TCB sg podane w tablicach na str. 114+121 niniejszego RA

pIGCRF = eZC)Y‘CRF + Apgraw (80)

5. Poprawienie pozycji w GCRF o wplyw aberracji rocznej prowadzi do wyznaczenia wlasciwej pozycji plcpp gwiazdy
w ukladzie geocentrycznym poruszajacym sie z predkoscia V w BCRS. Pozycje te oblicza sie ze wzoru

(Pecrr V)V
(1+471)

gdzie 8 = 1/v/1 —V?2, przy czym V = |[V|; wektor V jest liniowa funkcja wektora Ep — predkosci $rodka mas Ziemi
wzgledem barycentrum Ukladu Slonecznego, ktérego wspélrzedne X E YBE . Z E 7 krokiem dobowym w skali czasu

PGORF = (5_1PIGCRF +V+ ) /(14 pacrrV) (81)

TCB sy podane w tablicach na str. 114121 niniejszego RA
V =Eg/c=0.0057755 Ep (82)

¢ jest predkoscia $wiatla wyrazona w j.a./dobe.
6. Przejécie od GCRF do IRS \psa, W ktorym jest okreslona pozycja pozorna gwiazdy odbywa sie poprzez uwzglednienie
efektu precesyjno—nutacyjnego

prrs = Q" Phorr (83)

gdzie @ jest macierza precesyjno-nutacyjng (74), ktorej elementy @Q;; z krokiem dobowym w skali czasu TCB sa

podane w tablicach na str. 122129 niniejszego RA2%).
Pozycje pozorng agyy, dapp gwiazdy W IRSymmmse Otrzymuje si¢ ostatecznie ze wspéirzednych kartezjaniskich wektora
Pirs = (LIRS, YIRS, 21RS)"

Otgég :arctan(yIRS/:z:IRS) (84)
Sapp = arcsin(zrrs)

Przyklad obliczenia miejsc pozornych

10) Obliczy¢ wspétrzedne réwnikowe pozorne ag,2 i dapp gwiazdy x Draconis (HIP 89937) w systemie TRSmpsq Na
N

moment 2008 wrzesien 207 8'30™ czasu UT1, wychodzac z jej pozycji w ICRS na epoke J2000.0.
Dokonujemy zamiany czasu UT1 na TT, TCG i TCB2%

UTI 8307000000

minus [UT1 — UTCligrs + 0.4407  ze str. 41 (interpolowane)
urc 8 30 00.4407

plus TAI — UTC +  33.0000 wzér (46)
TAI 8 30 33.4407

plus TT — TAI + 321840 wzor (31)
TT 8 31 05.6247

plus TCG - TT + 0.6976 wzor (32)
TCG 8 31 06.3223

plus TCB — TCG + 14.8227  wzbr (34)
TCB 8 31 21.1450

25) Poprawki 6X i 6Y wspélrzednych bieguna CIP (wzory (23) i24) nie przekraczaja 0.2 mas i nie sa uwzgledniane w obliczeniach

miejsc pozornych w Roczniku.
26) Prgzedstawiona zamiana czaséw ma na celu zwrécenie uwagi na fakt, ze poszczegdlne dane, wykorzystywane w obliczeniach sg,

tablicowane w dziedzinie réznych skal czasowych. W praktyce, réznice wynikajace z rozréznienia tych skal nie maja jednak
wplywu na wyniki koncowe. We wszystkich obliczeniach w tym przykladzie mozna wiec postugiwaé sie wylacznie czasem

UuTC.
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Z tablicy na str. 76 Rocznika wypisujemy podane na epoke J2000.0 barycentryczne wspolrzedne ajorpr i d;crF
oraz ruchy wilasne pag i pso, predkoéé radialng Vi i paralakse 7

aronr = 182170373826
Srcrr = +72°43'581235
m = 124.106 mas = 0.000 000 602 rad
tao = 119.2648 ms/rok = 0.000 867 318 rad/stulecie
teso = —351.6031 mas/rok = —0.000 170 462 rad/stulecie
Vr = 32.50 km/s = 685.585 875 j.a./stulecie (1 km/s =21.09495 j.a./stulecie)

Zgodnie ze wzorem (75) tworzymy jednostkowy wektor barycentryczny prorr gwiazdy

0.027232910
Prcrr = (—0.295575635
0.954931 104

oraz, wykorzystujac wzoér (76) barycentryczny wektor myogp ruchu wlasnego gwiazdy
0.000 282 526
mycrr = |—0.000 260 400
0.000 343 316

Wyznaczamy parametr czasu ¢
t = (JD(TCB) —2451545.0)/36 525 = (2454 729.8551 — 2451 545.0000) /36 525 = 0.087 196 581

i korzystajac ze wzoru (77) obliczamy wektor pozycji barycentrycznej pporr gwiazdy w BCRF

0.027 257 545
Pecrr = |—0.295598 341
0.954 961 040

Z tablicy na str. 119 Rocznika wypisujemy wspétrzedne XE, Y%, ZE barycentrycznego wektora pozycji Ziemi
na okalajace daty i dokonujemy interpolacji na moment T'CB

obliczamy pierwsze i drugie réznice

XE Yp ZE
IX.20 1001606853 —39277706 —17078 134
388790 15708 582 6810494
21 1001995643 —292883 —23569124 9661 —10267640 4349
95907 15718243 6814843
22 1002209155 —7850881 —3452797

a nastepnie obliczamy wspolczynnik interpolacyjny n

zadany moment TCB 2008.1X.20" §'31"21°1450
epoka efemerydy 2008.1X.21 0 00 00.0000
réznica —15 28 38.8550

wsp. interpolacyjny n = réinica/24h: —0.644 894 155

i za pomoca wzoru interpolacyjnego Stirlinga liczymy interpolowane na moment T'CB wspélirzedne wektora
Eg

1
XE =[1001995643 — 3 0.644 894 155 - (388 790 + 95 907 + 292 883 - 0.644 894 155)] x 10~°
1
YZ = [-23569124 — 3 0.644 894 155 - (15708 582 + 15718 243 — 9661 - 0.644 894 155)] x 10~?

1
ZE =[-10267640 — 3 0.644 894155 - (6810494 + 6814 843 — 4 349 - 0.644 894 155)] x 10~°
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1.001 778 451
Ep = |-0.033 700 603
—0.014 660 186

Przejscie od BCRF do GCRF dokonuje si¢ przy uzyciu wzoru (78), po zastosowaniu ktérego uzyskujemy

0.027256 942
Pccrr = |—0.295598 320
0.954961 049

Z tablicy na str. 119 Rocznika wypisujemy wspétrzedne XE, Y& ZE heliocentrycznego wektora pozycji Ziemi
na okalajace daty i dokonujemy interpolacji na moment T'CB odpowiadajacy momentowi UT1 przyktadu

obliczamy pierwsze i drugie réznice

XE Y ZE
IX.20 1003123186 —43674244 —18939574
394912 15710478 6811187
21 1003518098 —292885 —27963 766 9671 —12128387 4354
102027 15720149 6815541
22 1003620125 —12243617 —5312 846

i za pomoca wzoru interpolacyjnego Stirlinga, stosujac wyznaczony uprzednio wspélczynnik interpolacyjny
n liczymy interpolowane na moment T'CB wspélrzedne wektora Eg

1
XE =[1003518098 — 3" 0.644 894155 - (394912 + 102 027 + 292 885 - 0.644 894 155)] x 10~°
1
Y = [-27963 766 — 3 0.644 894155 - (15710478 + 15720149 — 9671 - 0.644 894 155)] x 10~?

1
ZE =[-12128387 — 3 0.644 894155 - (6811187 + 6815541 — 4 354 - 0.644 894 155)] x 10~°

1.003 296 958
Ep = [-0.038096 469
—0.016 521 380

Obliczamy dlugo$é¢ Ey wektora Ey (Ey = |Eg|) i wektory jednostkowe €l pr = Pceorr/|Pcorr| i el =
En/[En|
En =1.004155905

0.027 255 962 0.999 144607
etorr = |—0.295 587692 et = [-0.037938799
0.954 926 714 —0.016 453 003

Przyjmujac ¢ = 299792458 ms~! i GMg = 1.327124 x 1020 m3s~2 (patrz stale astronomicze str. 168) (przy
czym GMg /c? = 9.87063x107%5.a.) i korzystajac ze wzoru (79) otrzymujemy poprawke o wpltyw grawitacyjnego
ugiecia $wiatta

0.000000012

Apgraw = |—0.000 000 001
—0.000000 001

a nastepnie dodajac ja do wektora ef, pp (zgodnie ze wzorem 80) otrzymujemy poprawiona pozycje gwiazdy w

GCRF
0.027 255 981

Plcre = [—0.295587693

0.954926 713

Z tablicy na str. 119 Rocznika wypisujemy wspolrzedne X g , Yg . Z g barycentrycznego wektora predkosci Ziemi

na okalajace daty i dokonujemy interpolacji na moment T'CB odpowiadajacy momentowi UT1 przykladu
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obliczamy pierwsze i drugie réznice

Xz vE T
IX.20 534981 15702273 6807672
—292510 11883 5322
21 242471 —735 15714156 —4461 6812994 —1954
—293 245 7422 3368
22 —50774 15721578 6816 362

i za pomoca wzoru interpolacyjnego Stirlinga, stosujac wyznaczony uprzednio wspoéiczynnik interpolacyjny
n liczymy interpolowane na moment T'CB wspélrzedne wektora Eg

. 1

XE = (242471 — 3 0.644 894 155 - (—292510 — 293 245 + 735 - 0.644 894 155)] x 10~°
. 1

Y2 =[15714156 — 3 0.644 894155 - (11883 + 7422 + 4461 - 0.644 894 155)] x 10~°

. 1
Zj; = (6812994 — - 0.644894155 - (5322 + 3368 + 1954 - 0.644894155)] x 10~

) 0.000431 193
Ep = | 0.015707004
0.006 809 786

W dalszej kolejnosci postugujac sie wzorem (82) obliczamy wektor V i jego dlugosé V

0.000002 490
V = 0.000090 716
0.000039 330

V' = 0.000 098 906

oraz 3 =1/4/1— V2, 3 =1.000000005, ktére po wstawieniu do wzoru (81) prowadza do wyznaczenia wlasciwej
pozycji plcpp gwiazdy w uktadzie geocentrycznym

0.027 258 177
Plorr = |—0.295493 781
0.954 955 715

Z tablicy na str. 127 Rocznika wypisujemy elementy ();; macierzy precesyjno-nutacyjnej na okalajace daty i

dokonujemy interpolacji na moment TT odpowiadajacy momentowi UT1 przyktadu?”)

obliczamy pierwsze i drugie réznice

1 - Qll Ql2 Ql3
1X.20 377638 —18458 869 065 924
359 190 412691
21 377997 54 —18268 —104 869478615 62297
413 86 474988
22 378410 —18182 869953603
QZI 1 - Q22 QZS
IX.20 —~10922 571 33806875
—14 —7 —219684
21 —~10936 -1 564 4 33587191 121123
-15 -3 —98 561
22 —~10951 561 33488 630
QSI Q32 1 - QSS
IX.20  —869 065924 —33806872 378209
—412691 219 685 352
21  —869478615 —62297  —33587187 —121125 378561 57
—474 988 98 560 409
22 —869953603 —33488627 378970

27) Wartoéci wspolczynnikéw macierzy ), podane w Roczniku, odpowiadaja doktadnosci obliczen pozycji na poziomie pas. Dla

celéw niniejszego przyktadu interpolacja moglaby byé prowadzona przy zaniedbaniu ostatnich dwéch cyfr wspotczynnikéw.
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a nastepnie obliczamy wspolczynnik interpolacyjny n

zadany moment TT 2008.1X.20" 8317056247
epoka efemerydy 2008.1X.21 0 00 00.0000
réznica —15 28 54.3753
. 4 —15"28"54°3753 ‘ 4 . .
wsp. interpolacyjny n = ———nr—— = —0.645073 788 i za pomoca wzoru interpolacyjnego Stirlinga

liczymy interpolowane na moment T'T kolejne elementy @Q;; macierzy precesyjno—nutacyjnej

1—Q11 =[377997 — % -0.645073 788 - (359 + 413 — 54 - 0.645 073 788)] x 102
Q12 = [—18268 — % -0.645073 788 - (190 + 86 + 104 - 0.645 073 788)] x 1012
Q13 = [869478615 — % -0.645073 788 - (412691 + 474988 — 62297 - 0.645073 788)] x 10~ *2
Q21 = [—10936 — % -0.645073 788 - (—14 — 15+ 1-0.645073 788)] x 102

1— Q2 =[564 — % -0.645073788 - (=7 — 3 —4-0.645073788)] x 10~ '?
Q23 = [33587191 — % -0.645073 788 - (—219684 — 98561 — 121 123 - 0.645 073 788)] x 102
Q31 = [—869478615 — % -0.645073 788 - (—412691 — 474988 + 62297 - 0.645 073 788)] x 102
Q32 = [—33587187 — % -0.645073 788 - (219685 + 98 560 + 121 125 - 0.645073 788)] x 10~ *2

1
1— Q33 =[378561 — 3" 0.645 073 788 - (352 + 409 — 57 - 0.645073 788)] x 10~ *2

0.999999622 —0.000000018 0.000 869 205
Q = [—0.000000011  0.999999999 0.000033 715
—0.000869205 —0.000033715 0.999999 622

Stosujac wzér (83) obliczamy pozycje gwiazdy w IRS wpprsa

0.026428 117
Prrs = |—0.295525978
0.954 969 084

CIO

a nastepnie korzystajac z (84) otrzymujemy pozycje pozorna Qg

, Oapp gWiazdy

a0 — 189206 4524

app

Sapp = +72744'247633

Miejsca pozorne odniesione do réwnika CIP oraz do CIO réznia sie od miejsc pozornych odniesionych do réwnika
FK5 i punktu rownonocy wiosennej. Jesli jednak dokona sie transformacji wyrazonej obrotem wokét CIP o kat odpowia-
dajacy réznicy miedzy prawdziwym czasem gwiazdowym GST i Katem Obrotu Ziemi (ERA), to rozbiezno$é w miejscach
pozornych zostanie zredukowana do nieznacznej zaledwie wielkoSci, ktora wynika z uzycia, réznych w obu wypadkach,
miejsc $rednich i ruchéw wlasnych gwiazd oraz réznych modeli precesyjno—nutacyjnych (do obliczenia pozycji pozornych
odniesionych do réwnika CIP oraz do CIO sa stosowane dane z katalogu Hipparcos oraz model IAU2000, zas do obliczenia
pozycji pozornych odniesionych do réwnika FK5 i punktu réwnonocy wiosennej sa uzywane dane z katalogu FK5 oraz
model TAU76/TAUS0).
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Przyblizony azymut Biegunowej (str.154)%%)

Tablica zawiera przyblizone wartodci azymutu Biegunowej, zestawione wedlug dwoch argumentéw: kata godzinnego ¢

Biegunowej i szerokosci geograficznej .

Dla wartoéci kata godzinnego t odczytanych z kolumny po lewej stronie, wartosci w tablicy wyznaczaja azymut liczony
w kierunku przeciwnym do ruchu wskazéwek zegara od kierunku pélnocy (rzeczywisty azymut jest wiec dopelnieniem
podanych wartosci do 360°); dla wartosci ¢ odczytanych z kolumny po prawej stronie tablicy, azymut jest liczony zgodnie

z ruchem wskazéwek zegara (tablica zawiera rzeczywiste wartosci azymutu).

Przyblizona odleglo$é¢ zenitalna Biegunowej (str. 155)

Tablice stuza do obliczania wartoéci pozornej odlegtosci zenitalnej Polaris z doktadnoécia jednej minuty tuku wedlug

Wzoru

2= (90— ¢) + Az (85)

Argumentem tablic jest kat godzinny ¢ Biegunowej. Odstepy argumentu sa dobrane tak, aby nastepujacym po sobie
interwatom kata godzinnego odpowiadaly kolejne, zmieniajace sie skokami co 1 minute tuku wielkosci Az. Tak wiec znajac
kat ¢t wystarczy odszuka¢ w tablicach interwal, w ktorym on sie mieéci i odczyta¢ poprawke Az odpowiadajaca temu

interwalowi.
W poprawkach Az uwzgledniono refrakcje normalng dla ¢ = 527
Odleglo$éé zenitalng Biegunowej mozna oblicza¢ przy pomocy omawianych tabel z doktadnoscia jednej minuty tuku

w co najmniej dwudziestostopniowym pasie (¢ = 40°+ 60°). Nalezy korzystaé¢ z tabeli, w ktorej nagtéwku znajduje sie

wartos¢ deklinacji najblizsza deklinacji pozornej Polaris w zadanym momencie.

Szeroko$é geograficzna z wysokoSci Biegunowej (str. 156)

Podstawa tablic odnoszacych sie do wyznaczania szerokosci geograficznej ¢ z pomiaru wysokoéci h = 90° — z Biegu-

nowej, jest wzor

1
(p:h—pcost+§pZSin2ttanhsin1”—... (86)

w ktérym p = 906 oznacza odleglogé biegunowa a t kat godzinny Biegunowej. Wzér ten mozna przedstawié w nastepujacej
postaci:

p=h+Vi+Vn
. . 87
Vi = —pcost + §p2 sin? tsin 1", Vi = §p2 sin?t(tan h — 1) sin 1” (87)

Wartosci wyrazu Vi, w zalezno$ci od argumentéw p oraz t, zawiera tablica gtéwna, za$ wartoéci wyrazu Vi (oddzielnie

dla h < 40° i h > 40°), w zaleznoéci od h i t, zawieraja tablice pomocnicze.

Wspélczynniki do wzoréw interpolacyjnych (str.157)

Tablice zawieraja wartosci wspdlczynnikoéw do wzordw interpolacyjnych Stirlinga, Bessela i Newtona. Odnos$ne wzory
zostaly umieszczone u dotu strony. Przy interpolowaniu do $rodka (n = 0.5) szczegdlnie korzystne jest stosowanie wzoru

Bessela.

— cosdsint

28) Obliczony wg wzoru: tan A = — - .
sin § cos p — cos d sin p cost
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Refrakcja (str.158+159)

Tablica na str. 158 zawiera wartosci refrakcji normalnej Ry wedlug Radau oraz ekstynkcji Ey, w zaleznosci od pozornej
odlegloéci zenitalnej 2’ gwiazd, w odstepach 1° dla 2’ od 0° do 50° i w odstepach 20’ dla 2’ od 50° do 91°.

Na str. 159 podane sg wartosci wspolczynnikéw
A zalezny od temperatury t w °C,
B zalezny od cisnienia H w mm Hg,
a zalezny od pozornej odlegloéci zenitalnej 2/,
[ zalezny od Ry,
v zalezny od odleglosci zenitalnej 2’ i temperatury t.

W celu wyznaczenia refrakcji catkowitej stosuje sie nastepujace wzory:
Ry = Ro(1+ Aay) (88)
R=R,(1+ Bp) (89)

Przyktad obliczenia wplywu refrakcji atmosferycznej

11) Dane: zaobserwowane odleglodci zenitalne 2/, temperatura zewnetrzna ¢ oraz ci$nienie atmosferyczne H (wskaza-
nie barometru). Obliczy¢ wplyw refrakcji atmosferycznej R i znalezé rzeczywista odleglo$é zenitalna z = 2/ + R.

z trc) | H mm) A «@ 5 (1+ Aary) Ry
44°09'18"= 44716 | +19.8 | 763.2 | —0.0707 | 1.000 | 1.00000 0.92930 | 0’5873 = 58'3
734542 = 73.76 | —4.2 | 7485 | +0.0163 | 1.015 | 1.00000 1.01654 | 3 23.8 = 203.8
811238 = 81.21 | +10.9 | 752.5 | —0.0401 | 1.047 | 0.99952 0.95804 | 6 12.8 = 372.8

Ry B B |1+BB)| R z
5472 = 090 | +0.0042 | 1.000 | 1.00420 | 5474 | 44°10"12"
207.2 = 3.45 | —0.0152 | 1.002 | 0.98477 | 204.0 | 73 49 06
357.2 = 5.95 | —0.0098 | 1.004 | 0.99016 | 353.7 | 81 18 32

Zestawienie gwiazdozbioréw (str.160+161)

Zestawienie gwiazdozbior6w podano w oparciu o Atlas Nieba Gwiazdzistego (J. Dobrzycki, A. Dobrzycki, PWN 1989).
Mapa nieba gwiazdzistego (str.162+165)

Mape sporzadzono na podstawie Bright Star Catalogue, 5th Revised Edition. Mapa obejmuje gwiazdy jasniejsze
od 5 wielkosci gwiazdowej. Wspolrzedne gwiazd odnosza sie do epoki J2000.0. Gwiazdy zmienne zaznaczono koétkami,
za$ gwiazdy podwdjne kreska. Oznaczenia literowe oraz liczbowe gwiazd podano dla gwiazd jasniejszych od 4 wielkosci
gwiazdowej oraz wszystkich gwiazd zmiennych i podwéjnych. Granice gwiazdozbioréw podano na podstawie Catalogue
of Constellation Boundary Data, (A.C. Davenhall i S.K. Leggett, 1990), bedacego przeliczona na epoke J2000.0 wersja
Delimitation Scientifique des Constellations, (E. Delporte, 1930).

Niektore stale, definicje, wzory astronomiczne i geodezyjne (str.166-+-169)

Dane zamieszczone w tym dziale zaczerpnieto z IERS Technical Note 21 (lipiec 1996) i Journal of Geodesy, Vol. 74,
Nr 1 (2000), a takze z IERS Technical Note 32 ,IERS Conventions 2003”, IAU Bulletin 88 , Resolutions of the XXIVth Ge-
neral Assembly” oraz z Rezolucji XX VI ZG IAU (Praga, 2006) (http://www.iau.org/Resolutions_at-GA-XXVI.340.0.html),
ktérych polskie ttumaczenie zostalo zamieszczone na str. 210 + 214 Rocznika na rok 2007.
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