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Parallels of Declinations 
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Parallels of Altitudes 
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Canopus 52° 42′ 15″  S 

Deneb 45° 19′ 58″  N 

Betelgeuse 07° 24′ 31″  N 

Fomalhaut 29° 32′ 42″  S 
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PD = 90° ± Dec 
 

Canopus 90° + 52° 42′ 15″  S P.D = 142° 42′ 15″ 

Deneb 90° - 45° 19′ 58″  N P.D = 44° 40′ 02″ 
Betelgeuse 90° - 07° 24′ 31″  N P.D = 82° 35′ 29″ 
Fomalhaut 90° + 29° 32′ 42″  S P.D = 119° 32′ 42″ 
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Dec = 38° 47′ 52″ N  
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Sirius 36° 43′ 35″   
Rigel 28° 40′ 35″   
Pollux           78° 44′ 46″   
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ZD = 90° ±  h 
 

Sirius 90° - 36° 43′ 35″   ZD = 53° 16′ 25″ 
Rigel 90° - 28° 40′ 35″   ZD = 61° 19′ 25″ 
Pollux 90° - 78° 44′ 46″   ZD = 11° 15′ 14″ 
Hadar 90° + 21° 22′ 51″   ZD = 111° 22′ 51″ 
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LHA = GHA + Long (East) 
LHA = 240˚ + 45˚ 
LHA = 285˚ 
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Az = 360˚ - Z      الربع الرابع 
Az = 360˚ - 25˚ 
Az = 335˚  
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η *��V ο F���0��� ψ �*,8 

θ *�0Z π �*8 ω *t0��� 
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-*�K#�
��א
@q*(�0+X+��א �
  

��(< ���K#�
�F_8אE ���K#�
��� >)��  F�c0�pVE <*Q�oVאK#�
�F_8אE ���K#�
 F�c0�pVE <*Q�oVא

 Andromeda And א/���aא/,�,�� 1
 

23 <*�rא Orion Ori 

 Bootes Boo א
�#א( 2
 

24 �0Rא Serpens Ser 

3 I	
�
 Delphinus Del א
 

25 -#Rא Pisces Psc 

4 I@�
 Draco Dra א
 

26 �t!&א�[��
 Canis Minor CMi א

5 � Triangulum Tri א/.�
 

 Leo Leo א&:� 27

6 �@ w Auriga Aur,��א&
 

28 <#.
 Taurus Tau א

7 Y�	
 Equuleus Equ )���3א
 

29 a�+}א Ara Ara 

8 �K&א�P�
 Ursa Major UMa א
 

30 �0k*�
 Crater Crt א

9 _Z*rא Hercules Her 
 

31 �K&א�[��
 Canis Major CMa א

10 _:��
 W Cassiopeia Casא-�א
 

32 [G<&א Lepus Lep 

11 [S��/א Cepheus Cep 
 

33 Pא�t
 Corvus Crv א

12 �t!&א�P�
 Ursa Minor UMi א
 

 Sagittarius Sgr א
�א�_ 34

13 F*k�,
 Cancer Cnc א
 

35 P���
 Scorpius Sco א

14 a<*.0�
 Lyra Lyr א
 

36 ��rא Capricornus Cap 

15 _
*+7
 א�60�KHא
Corona 
Borealis 

CrB 
 

37 _8#@r�60א�KHא 
Corona 
Australis 

CrA 

16 �h Pegasus Peg א
	��Yא&
 

38 _8#@rא�-#Rא 
Piscis 
Austrinus 

PsA 

17 O#t
 �Y�<�6�*� Perseus Perא
 

39 Fאc0/א Libra Lib 

18 �S,
 Sagitta Sge א
 

40 '�,
 Lupus Lup א

19 �%*%�
 Cygnus Cyg א
 

41 3@�
 Centaurus Cen #>א

20 6+Rא Aries Ari 
 

 Virgo Vir א
��>א( 42

21 F*��#�
 Gemini Gem א
 

 Ophiuchus Oph אR#א( 43

22 P*��
 Aquila Aql א
 

44 �S@
 Eridanus Eri א
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��(< ���K#�
�F_8אE �
���אK#F�c0�pVE <*Q�oV  ��(< ���K#�
�F_8אE ���K#�
 F�c0�pVE <*Q�oVא

45 \30( Cetus Cet  67 6Z#�
 Puppis Pup א

46 #
�
�*- Aquarius Aqr  68 א@
 Sculptor Scl ��+�6א

47 �*X7
 Fornax For א
�#> Hydra Hya  69 א

48 )*8�Rא Chamaeleon Cha  70 «*�@

��א� Caelum Cae 

49 �8*8�
�Musca Mus  71 a א*�
 Carina Car א

50 a�q*3
	����אx#א(� Volans Vol  72 א
,+���א  Antlia Ant 

51 ��@xא Indus Ind  73 $*:�

��א� Pictor Pic 

 Microscopium Mic א{Hydrus Hyi  74 �S ���0א/*( 52

53 _K��
7��� Grus Gru  75 א
 Reticulum Ret א

54 Y�;�	
 Octans Oct א
.+? ��q*k Apus Aps  76א

55 Y��*3
� Pavo Pav  77 א*,
 Horologium Hor א

56 )*�@�
 �J08 Pyxis PyxאPhoenix Phe  78 a�8H א

57 8�_ 0:�  Dorado Dor  79 �7א�
 Vela Vel א

58 _8#@rא�� Triangulum א/.�
Australe 

TrA  80 6�rא Mensa Men 

59 F*(#3
 Telescopium Tel א/�)] Tucana Tuc  81 א

60 a)*h�
 Norma Nor ��8'�א
@Lacerta Lac  82 <*X א

61 [��.
�Vulpecula Vul  83 <*�0 א
 Circinus Cir א

62 F*0(#�,
 Canes א
Venatici 

CVn  84 א��<c
 Camelopardalis Cam א

63 �t!&א&:��א Leo Minor LMi  85 P#@r0]�א�! Crux Cru 

64 �5#
 Columba Col אLynx Lyn  86 ��*+R א

65 Yn
 Monoceros Mon ����0א
��Scutum Sct  87 F א

66 Y�,
�� Sextans Sex  88 א�xא Coma 
Berenices 

Com 



 54

$#�X@
��#א)�'�א �
� �

��X@
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�א/6��0א/6��0א/6��0א/6��0 �� �� �� �  א/�3'�א/,��0�א/�3'�א/,��0�א/�3'�א/,��0�א/�3'�א/,��0�

���K#K���K#K���K#K���K#K� �� �� �� � �c0�pV�c0�pV�c0�pV�c0�pV� �� �� �� � _�8�_�8�_�8�_�8�� �� �� �� �
<��
 א
��>א
��>א
��>א

HR 

+ 29° 10′ 14″ 00h 09m 08s ��,�,/א�a��/א� � α Alpheratz� � Y�	
 :���aא
2.06 
15 

+ 59° 13′ 47″ 00h 09m 58s _:��
�א
� �א�W β Caph [0mא-�א � 2.27 
21 

+ 15° 15′ 51″ 00h 13m 59s �h אγ Algenib [�@r א
	��Yא&
2.83 
39 

- 08° 44′ 37″ 00h 20m 10s \30(� � ι� � Deneb Al 
Shemali 

_
*+7
 GW]�)30\�א
3.56 
74 

- 42° 13′ 38″ 00h 27m 00s )*�@�
�א � α Ankaa )*�@�
 א
2.39 
99 

+ 30° 56′ 25″ 00h 40m 06s ��,�,/א�a��/א δ Delta And I� �:��א/@�
3.27 
165 

+ 56° 37′ 00″ 00h 41m 20s _:��
 !�>�Wא-�א
��:_ W α Schedarא-�א
2.23 
168 

- 17° 54′ 26″ 00h 44m 19s \30( β 
Deneb 
Kaitos 

_8#@r30\�א(�[GW� � 2.04 
188 

+ 57° 53′ 30″ 00h 50m 00s _:��
����Sא
@*)�� W η Achirdא-�א � 3.44 
219 

+ 60° 47′ 42″ 00h 57m 36s _:��
 �*�*�Wא-�א
��:_ W γ Gamma Casא-�א
2.47 
264 

- 46° 38′ 27″ 01h 06m 44s )*�@�
�β Beta Phe א � )*�@�
��08*�א � 3.31 
322 

- 10° 06′ 21″ 01h 09m 19s \30(� � η Eta Ceti -*�*�@
 �?�א
3.45 
334 

+ 35° 41′ 49″ 01h 10m 33s ��,�,/א�a��/א β Mirach� � -#R38?��א� � 2.06 
337 

+ 60° 18′ 37″ 01h 26m 47s _:��
��� W δ Ruchbahא-�אK�
 א
2.68 
403 

- 43° 14′ 40″ 01h 29m 00s )*�@�
��*�*�א
�@�*( γ Gamma Phe א � 3.41 
429 

- 57° 09′ 48″ 01h 38m 15s ��S@
�α Achernar א � �S@
����oא � 0.46 
472 

- 15° 51′ 42″ 01h 44m 45s \30(� � τ Tau Ceti -*�*�@
 �?�א
3.50 
509 

+ 29° 38′ 56″ 01h 53m 55s ��א/.� � α Mothallah� � � >��Yא/.�
3.41 
544 

+ 20° 52′ 42″ 01h 55m 27s 6�+Rא� � β Sharatan F*k�7
 א
2.64 
553 

+ 63° 44′ 27″ 01h 55m 27s _:��
 W�F#�,8Vא-�W ε Segin _:�Kא-�א
3.38 
542 

HR : The Bright Star Catalogue, also known as the Yale Catalogue of Bright Stars. 
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�א/6��0א/6��0א/6��0א/6��0 �� �� �� �  א/�3'�א/,��0�א/�3'�א/,��0�א/�3'�א/,��0�א/�3'�א/,��0�

���K#K���K#K���K#K���K#K� �� �� �� � �c0�pV�c0�pV�c0�pV�c0�pV� �� �� �� � _�8�_�8�_�8�_�8�� �� �� �� �
<��
 א
��>א
��>א
��>א

HR 

- 61° 29′ 59″ 01h 59m 14s )*/���0א� α 
Head of 
Hydrus 

��0Rא�Y�< 
2.86 
591 

+ 42° 23′ 55″ 02h 04m 48s ��,�,/א�a��/א� � γ Almach� � l<&�2א*@� � 2.26 
603 

+ 23° 31′ 49″ 02h 08m 00s +R6א�� � α Hamal �k*@
 א
2.00 
617 

+ 35° 03′ 19″ 02h 10m 25s ��א/.� � β Beta Tri� � ���08*�א/.� � 3.00 
622 

- 02° 54′ 45″ 02h 20m 05s \30(� � ο Mira ��0א�� � 2-10 
681 

H 03° 17′ 46″ 02h 44m 03s \30( γ 
Kaff 
alijidhma 

)*��rא� K 
3.47 
804 

+ 89° 19′ 33″ 02h 49m 33s �t!&א�P�
 אα Polaris ��r א
2.02 
424 

- 40° 14′ 50″ 02h 58m 49s ��S@
�א � θ Acamar �0�h
 א
3.24 
897 

+ 04° 08′ 45″ 03h 03m 02s \30(� � α Menkar ��A@/א 
2.53 
911 

+ 53° 33′ 44″ 03h 05m 52s O#t
��*��Y�<�6א � γ Gamma Per *��.
��א*: 
2.93 
915 

+ 38° 53′ 44″ 03h 06m 07s #t
��Y�<�6�*�Oא � ρ Rho Per� � �?�*��.
 ��Q��א
3.39 
921 

+ 41° 00′ 38″ 03h 09m 07s O#t
��*��Y�<�6א � β Algol� � O#t
 א
2.12 
936 

+ 49° 54′ 42″ 03h 25m 22s O#t
��*��Y�<�6א � α Mirfak� � ��.
 1.79 *�����א
1017 

- 09° 42′ 55″ 03h 43m 57s ��S@
�א � δ Delta Eri� � �*�
;��S@
 א
3.54 
1136 

+ 47° 49′ 58″ 03h 43m 58s O#t
��*��Y�<�6א � δ Delta Per� � �m��.
 3.01 *�א
1122 

+ 24° 08′ 56″ 03h 48m 21s <#�.
�η Alcyone א � _G#0�
 א
2.87 
1165 

+ 31° 55′ 32″ 03h 55m 03s O#t
��*��Y�<�6א � ζ Zeta Per� � �?��.
*��Eא*�� � 2.85 
1203 

- 13° 28′ 05″ 03h 58m 42s ��S@
�א � γ Zaurak 2<�c
 א
2.95 
1231 

+ 40° 03′ 04″ 03h 58m 50s O#t
��*��Y�<�6א � ε Epsilon Per �?�*��.
 ��Q��א
2.89 
1220 

+ 12° 31′ 49″ 04h 01m 29s <#�.
�א � λ 
Lambda 
Tau� � <#�.
���Nא�א � 3.47 

1239 
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�א/6��0א/6��0א/6��0א/6��0 �� �� �� �  א/�3'�א/,��0�א/�3'�א/,��0�א/�3'�א/,��0�א/�3'�א/,��0�

���K#K���K#K���K#K���K#K� �� �� �� � �c0�pV�c0�pV�c0�pV�c0�pV� �� �� �� � _�8�_�8�_�8�_�8�� �� �� �� �
<��
 א
��>א
��>א
��>א

HR 

- 62° 26′ 16″ 04h 14m 37s ��7
�α Alpha Ret ¬�Oct ��א � 3.35 
1336 

+ 19° 12′ 41″ 04h 29m 28s <#�.
�א � ε Epsilon Tau� � ?�0�
 א
3.53 
1409 

+ 15° 54′ 07″ 04h 29m 30s <#�.
�א � θ Theta Tau �?�sqT�
�א � 3.40 
1412 

- 55° 00′ 55″ 04h 34m 19s  0:�_�8�� � α Alpha Dor� �  0:�_8��*	
�� � 3.27 
1465 

+ 16° 32′ 14″ 04h 36m 45s <#�.
�א � α Aldebaran F��8א�
�א � 0.85 
1457 

+ 06° 59′ 08″ 04h 50m 38s <*��rא� � π Tabit J8*.
�א � 3.19 
1543 

+ 33° 11′ 16″ 04h 57m 56s @���w,��א& � ι Hassaleh W�[�K�F*@�
 �א
2.69 
1577 

+ 43° 50′ 36″ 05h 03m 01s @���w,��א& � ε Almaaz c�/א 
2.99 
1605 

- 22° 21′ 09″ 05h 06m 05s [�G<&א ε Epsilon Lep� � [G<&א�?(W 
3.19 
1654 

+ 41° 15′ 10″ 05h 07m 32s @ א���rא
.*w�� η Hoedus II _G,��א&
3.17 
1641 

- 05° 04′ 07″ 05h 08m 34s ��S@
�_�א
��: β Cursa א � 2.79 
1666 

- 16° 11′ 21″ 05h 13m 35s [�G<&א� � μ Mu Lep [G<&א�FWV 
3.31 
1702 

- 08° 11′ 09″ 05h 15m 14s <*��rא β Rigel <*�r�6%א< 
0.12 
1713 

+ 46° 00′ 40″ 05h 17m 46s @ א
�w�� α Capella 2#0,��א&
0.08 
1708 

- 02° 23′ 05″ 05h 25m 12s <*��rא� � η Algiebba� � <*�rא�*��V 
3.36 
1788 

+ 06° 21′ 42″ 05h 25m 55s <*��rא� � γ Bellatrix 
 @*%��א
1.64 
1790 

+ 28° 37′ 06″ 05h 27m 13s <#�.
�א � β Elnath 3@
���א � 1.65 
1791 

- 20° 44′ 56″ 05h 28m 52s [�G<&א� � β Nihal SG�O*� � 2.84 
1829 

- 00° 17′ 22″ 05h 32m 45s <*��rא� � δ Mintaka� � �א/@���3 � 2.23 
1852 

- 17° 48′ 46″ 05h 33m 22s [�G<&א� � α Arneb [G<&א 
2.58 
1865 
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���K#K���K#K���K#K���K#K� �� �� �� � �c0�pV�c0�pV�c0�pV�c0�pV� �� �� �� � _�8�_�8�_�8�_�8�� �� �� �� �
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��>א

HR 

+ 09° 56′ 34″ 05h 35m 56s <*��rא� � λ Meissa� � F*,0�� � 3.54 
1879 

- 05° 54′ 05″ 05h 36m 09s <*��rא� � ι Nair al Saif  0,
 �CGא
2.77 
1899 

- 01° 11′ 37″ 05h 36m 57s <*��rא� � ε Alnilam @
 h*$א
1.70 
1903 

+ 21° 09′ 01″ 05h 38m 31s <#�.
�א � ζ Alheka <#�.
�^��*�א � 3.00 
1910 

- 34° 04′ 02″ 05h 40m 11s ���*+Rא� � α Phact� � ���o*�� � 2.64 
1956 

- 01° 56′ 09″ 05h 41m 30s <*��rא� � ζ Alnitak 2*3@
�א � 2.03 
1948 

- 14° 49′ 03″ 05h 47 37s [G<&א� � ζ Zeta Lep �*��^G<&א[� � 3.55 
1998 

- 09° 39′ 56″ 05h 48m 27s <*��rא� � κ Saiph  0: 
2.06 
2004 

- 35° 45′ 49″ 05h 51m 28s ���*+Rא β Wezn F^� 
3.12 
2040 

H 07° 24′ 31″ 05h 55m 57s <*��rא� � α Betelgeuse )א^#rא�[�@� 
0.50 
2061 

+ 44° 56′ 51″ 06h 00m 36s @ ��א
�@*w�� β Menkalinan W�[�@�F,��א&
1.90 
2088 

+ 37° 12′ 44″ 06h 00m 43s @���w,��א& � θ� � Theta Aur �*�0Z@ ��w,��א&
2.62 
2095 

+ 22° 30′ 05″ 06h 15m 45s F*��#�
�η Tejat Prior א � ��a*0א/��$�
�א � 3.28 
2216 

- 30° 04′ 14″ 06h 20m 52s �K&א�[��
�א
	��;��?� ζ Furud א � 3.02 
2282 

- 17° 57′ 50″ 06h 23m 20s �K&א�[��
�א/��^$ β Mirzam א � 1.98 
2294 

+ 22° 30′ 18″ 06h 23m 50s F*��#�
�א � μ 
Tejat 
Posterior� � �o/א�a*0��
 א

2.88 
2286 

- 52° 42′ 15″ 06h 24m 16s a�*�
�:α Canopus 60S א � -0.72 
2326 

- 43° 12′ 33″ 06h 38m 12s 6Z#�
 א
�#ν Nu Pup �#0G6Z א
3.17 
2451 

+ 16° 23′ 08″ 06h 38m 33s F*��#�
�א � γ Alhena� � �@xא��� � 1.93 
2421 

+ 25° 06′ 56″ 06h 44m 49s F*��#�
�ε Mebsuta א � �k#,��W>א��אN:��א/ � 2.98 
2473 
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���K#K���K#K���K#K���K#K� �� �� �� � �c0�pV�c0�pV�c0�pV�c0�pV� �� �� �� � _�8�_�8�_�8�_�8�� �� �� �� �
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 א
��>א
��>א
��>א

HR 

- 16° 44′ 13″ 06h 45m 47s �K&א�[��
���א
����7א
α Sirius 0G*+0 א � -1.46 
2491 

H 12° 52′ 44″ 06h 46m 06s F*��#�
�א � ξ Alzirr <c
 א
3.36 
2484 

- 61° 57′ 26″ 06h 48m 20s 
��$*:�
���א � α Alpha Pic $*:�
�א � 3.27 
2550 

- 50° 37′ 56″ 06h 50m 18s 6Z#�
�א � τ Tau Pup� � I��8�60S:� � 2.93 
2553 

- 28° 59′ 33″ 06h 59m 12s �K&א�[��
�א>� ε Adhara א 
1.50 
2618 

- 27° 57′ 23″ 07h 02m 18s �K&א�[��
�א � σ Sigma CMa� � 
���א>��?�א � 3.47 
2646 

- 23° 51′ 19″ 07h 03m 38s �K&א�[��
�א � ο 
Omicron2 
CMa 


���א>��?�א � 3.02 
2653 

- 26° 25′ 01″ 07h 08m 59s �K&א�[��
 א
#^δ Wezen F א
1.84 
2693 

- 37° 07′ 27″ 07h 17m 39s 6Z#�
�א � π Pi Pup ��*86Z#�
�א � 2.70 
2773 

+ 21° 57′ 16″ 07h 20m 59s F*��#�
�א � δ Wasat �:�� � 3.53 
2777 

- 29° 19′ 56″ 07h 24m 40s �K&א�[��
�א � η Aludra )א^#rא�a<�� � 2.45 
2827 

+ 08° 15′ 33″ 07h 27m 56s �t!&א�[��
 א
β Gomeisa )*Q0+t א
2.90 
2845 

- 43° 19′ 53″ 07h 29m 41s 6Z#�
�א � σ Sigma Pup� � �*+t0:6Z#�
�א � 3.25 
2878 

+ 31° 51′ 19″ 07h 35m 31s F*��#�
�א � α Castor� � �>��Yא
�#�$�א/��$ � 1.98 
2891 

+ 05° 11′ 13″ 07h 40m 04s �t!&א�[��
 א
����7א
α Procyon �0�*7 א
0.38 
2943 

+ 24° 21′ 44″ 07h 45m 19s F*��#�
�א � κ Kappa Gem� � �*8*KF*��#�
 א
3.57 
2985 

+ 27° 59′ 24″ 07h 46m 12s F*��#�
�א � β Pollux �o/א�$�#�
 >��Yא
1.14 
2990 

- 24° 53′ 49″ 07h 49m 54s 6Z#�
�א � ξ Asmidiske� � �א
�#6Z^א�� � 3.34 
3045 

- 53° 01′ 18″ 07h 57m 09s a�*�
�א � χ Chi Carinae �_7Ea�*�
�א � 3.47 
3117 

- 40° 02′ 41″ 08h 04m 06s 6Z#�
�א � ζ Naos �60S:<*m�� � 2.25 
3165 
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 א
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HR 

- 24° 20′ 49″ 08h 08m 10s 6Z#�
�ρ Tureis א � Yn
�א � 2.81 
3185 

- 47° 22′ 47″ 08h 09m 59s �7א�
 γ א
Suhail al 
Muhlif 

�:�60Sא��  � 1.78 
3207 

+ 09° 08′ 24″ 08h 17m 18s F*k�,
�א � β Altarf� � F*k�,
��B�kא � 3.52 
3249 

- 59° 33′ 23″ 08h 22m 49s a�*�
�א � ε Avior� � ��F#�,8Va�*�
 א
1.86 
3307 

+ 60° 40′ 06″ 08h 31m 28s �K&א�P�
 א�ο Muscida �3 א
3.37 
3323 

- 54° 45′ 45″ 08h 45m 06s �7א�
�א � δ Delta Vel� � �*�
�א
�7א�; � 1.96 
3485 

+ 06° 21′ 53″ 08h 47m 33s �*X7
�ε Epsilon Hya א � �*X7
 ��F#�,8Vא
3.38 
3482 

+ 05° 53′ 23″ 08h 56m 10s �*X7
�א � ζ Zeta Hya �*X7
 ^��*��א
3.11 
3547 

+ 47° 59′ 02″ 09h 00m 12s �K&א�P�
�א � ι Talitha� � .
*.

�0א
�	�acא*+7
���א � 3.14 
3569 

- 43° 29′ 30″ 09h 08m 32s �7א�
�א � λ Al suhail� � F^#
�:�60Sא � 2.21 
3634 

- 59° 01′ 36″ 09h 11m 21s a�*�
�א �  a Car� � �F����Ea�*�
�א � 3.44 
3659 

- 69° 46′ 37″ 09h 13m 21s a�*�
�א � β Miaplacidus �*�08a�*�
�א � 1.68 
3685 

- 59° 20′ 11″ 09h 17m 29s a�*�
�ι Aspidiske א � �*E#�Va�*�
�א � 2.25 
3699 

+ 34° 19′ 50″ 09h 21m 56s 5#
���א � α Alpha Lyn� � �*	
�5#
 3.13 ��א
3705 

- 55° 04′ 23″ 09h 22m 34s �7א�
�א � κ Kappa Vel� � �*8*K�7א�
�א � 2.50 
3734 

- 08° 43′ 19″ 09h 28m 18s �*X7
�א � α Alphard 	
 �;�א
1.98 
3748 

- 57° 05′ 55″ 09h 31m 40s �7א�
�א �  N Vel� � �F�F�E�7א�
�א � 3.13 
3803 

+ 51° 36′ 37″ 09h 33m 49s �K&א�P�
�א � θ Theta UMa� � �*�0Z�K&א�P�
�א � 3.17 
3775 

+ 09° 49′ 33″ 09h 41m 55s ��:&א� � ο 
Omicron 
Leo 

�~�]�א&:� � 3.52 
3852 

+ 23° 42′ 25″ 09h 46m 40s ��:&א ε 
Ras Elased 
Australis 

_8#@rא 
2.98 
3873 
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- 65° 08′ 22″ 09h 47m 28s a�*�
�א � υ Upsilon Car� � F#�,8�  a�*�
�א � 3.01 
3890 

+ 16° 41′ 29″ 10h 08m 07s ��:&א� � η Eta Leo �S�rא�?�� � 3.52 
3975 

+ 11° 53′ 45″ 10h 09m 09s ��:&א� � α Regulus �0�/א � � 1.35 
3982 

+ 23° 20′ 40″ 10h 17m 30s ��:&א� � ζ Adhafera 0	m
���aא � 3.44 
4031 

- 61° 24′ 18″ 10h 17m 34s a�*�
�א �  Q Car �F�#0K�Ea�*�
�א � 3.40 
4050 

+ 42° 50′ 29″ 10h 17m 58s �K&א�P�
 λ א
Tania 
Borealis 

�0
*+7
 א
�	�acא
.*��0Gא
3.45 
4033 

+ 19° 46′ 04″ 10h 20m 46s ��:&א� � γ Algieba� � rא��S�� � 2.61 
4057 

+ 41° 25′ 34″ 10h 23m 11s �K&א�P�
 μ א
Tania 
Australis 

��0G*.
 אr@�08#א
�	�acא
3.05 
4069 

- 61° 45′ 37″ 10h 32m 33s a�*�
�א �  P Car �F�P�Ea�*�
�א � 3.32 
4140 

- 64° 28′ 14″ 10h 43m 29s a�*�
�א � θ Theta Car �*�0Za�*�
�א � 2.76 
4199 

- 49° 29′ 50″ 10h 47m 24s �7א�
�א � μ Mu Vel �#0�7א��
�א � 2.69 
4216 

- 16° 16′ 11″ 10h 50m 21s �*X7
�א � ν Nu Hya� � �*X7
��#0Gא � 3.11 
4232 

+ 56° 18′ 16″ 11h 02m 43s �K&א�P�
�א � β Merak /א�2א� 
2.37 
4295 

+ 61° 40′ 21″ 11h 04m 37s �K&א�P�
�א � α Dubhe 8�
 1.80 ��א
4301 

+ 44° 25′ 10″ 11h 10m 28s �K&א�P�
�א � ψ Psi UMa ��*,8�K&א�P�
�א � 3.01 
4335 

+ 20° 26′ 39″ 11h 14m 53s ��:&א� � δ Zosma �:&א��S� 
2.56 
4357 

+ 15° 21′ 00″ 11h 15m 00s ��:&א� � θ Chort� � ��-�א� � 3.34 
4359 

+ 33° 00′ 54″ 11h 19m 16s �K&א�P�
�א � ν 
Alula 
Borealis� � ac	�

0א*+7
���א&��Uא � 3.48 

4377 

- 31° 56′ 17″ 11h 33m 43s �*X7
�א � ξ Xi Hya � � �*X7
�^א��א � 3.54 
4450 

- 63° 06′ 01″ 11h 36m 27s <#3@�
�א � λ 
Lambda 
Cen� � �א
�@��N<#3א� � 3.13 

4467 
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+ 14° 29′ 27″ 11h 49m 48s ��:&א β Denebola ���Q
 א
2.14 
4534 

+ 53° 36′ 51″ 11h 54m 35s �K&א�P�
�א � γ Phecda� � A	
 2.44 ��א
4554 

- 50° 48′ 11″ 12h 09m 07s <#3@�
�א � δ Delta Cen� � �*�
;<#3@�
�א � 2.60 
4621 

- 22° 42′ 01″ 12h 10m 52s Pא��t
�ε Minkar א � Pא��t
 �@�*>��א
3.00 
4630 

- 58° 49′ 46″ 12h 15m 55s P#@r0]�א�! δ Delta Cru �*�
;P#@r0]�א�!� � 2.80 
4656 

+ 56° 57′ 08″ 12h 16m 08s �K&א�P�
�א � δ Megrez t/א�^�� � 3.31 
4660 

- 17° 37′ 20″ 12h 16m 33s Pא��t
�א � γ 
Gienah 
Ghurab� � Pא��t
�%@*�dא � 2.59 

4662 

- 63° 10′ 46″ 12h 27m 25s P#@r0]�א�! α Acrux �*	
�P#@r0]�א�!� � 1.33 
4730 

- 16° 35′ 46″ 12h 30m 37s Pא��t
�א � δ Algorab Pא��t
�א � 2.95 
4757 

- 57° 11′ 39″ 12h 31m 59s P#@r0]�א�! γ Gacrux �*�*%P#@r0]�א�!� � 1.63 
4763 

- 23° 28′ 36″ 12h 35m 09s Pא��t
�א � β Kraz ^א�K 
2.65 
4786 

- 69° 12′ 55″ 12h 38m 04s *8�
���8א � α Alpha Mus �8*8�
 �F�8א
2.69 
4798 

- 49° 02′ 21″ 12h 42m 19s <#3@�
�א � γ Muhlifain� � �א��	�0? � 2.17 
4819 

- 01° 31′ 44″ 12h 42m 24s )א<��
�א � γ Porrima �*�*%)א<��
�א � 3.48 
4825 

- 68° 11′ 14″ 12h 47m 11s ��8*8�
�א � β Beta Mus� � �8*8�
�Iא 
3.05 
4844 

- 59° 46′ 04″ 12h 48m 35s P#@r0]�א�! β Mimosa �*�08P#@r0]�א�!� � 1.25 
4853 

+ 55° 52′ 53″ 12h 54m 40s �K&א�P�
�אε Alioth F#r א � 1.77 
4905 

+ 03° 19′ 08″ 12h 56m 20s )א<��
�א � δ Auva� � �א
�#א( � 3.38 
4910 

+ 38° 14′ 25″ 12h 56m 42s F*0(#�,
��� α Cor Caroli אK)*+,
 א
2.90 
4915 

+ 10° 52′ 53″ 13h 02m 54s )א<��
�א � ε Vindemiatrix� � �F#�,8V)א<��
�א � 2.83 
4932 
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- 23° 14′ 51″ 13h 19m 43s �*X7
�א � γ 
Gamma 
Hyd 

�*X7
�%*�*�א � 3.00 
5020 

- 36° 47′ 18″ 13h 21m 25s <#3@�
�א � ι Iota Cen� � �*E#�V<#3@�
�א � 2.75 
5028 

+ 54° 51′ 00″ 13h 24m 30s �K&א�P�
�c>�א/� ζ Mizar א � 2.27 
5054 

- 11° 14′ 12″ 13h 25m 58s )א<��
�א � α Spica Oc�א
,+*��א& � 0.98 
5056 

+ 00° 40′ 10″ 13h 35m 26s )א<��
�א � ζ Heze �*��^)א<��
�א � 3.37 
5107 

- 53° 32′ 22″ 13h 40m 49s #3>א@�
� � ε Birdun F�;�
�א � 2.30 
5132 

+ 49° 14′ 29″ 13h 48m 07s �K&א�P�
 א
�*η Alkaid ��q א
1.86 
5191 

- 41° 45′ 34″ 13h 50m 23s <#3@�
�א � ν Nu Cen� � �#0G<#3@�
�א � 3.41 
5190 

- 42° 32′ 43″ 13h 50m 30s <#3@�
�א � μ Mu Cen <#3@�
���#�0א � 3.04 
5193 

+ 18° 19′ 32″ 13h 55m 23s )א#�
�η Muphrid א � ��	�;�א
�א�� � 2.68 
5235 

- 47° 21′ 33″ 13h 56m 27s <#3@�
�א � ζ Zeta Cen <#3@�
�38?�א � 2.55 
5231 

- 60° 26′ 32″ 14h 04m 52s <#3@�
�א � β Hadar <*m� 
0.61 
5267 

- 26° 45′ 06″ 14h 07m 12s �*X7
�א � π Pi Hyd� � �*X7
�8*��א � 3.27 
5287 

- 36° 26′ 26″ 14h 07m 32s <#3@�
�א � θ Menkent <#3@�
 �@�]�א
2.06 
5288 

+ 19° 06′ 27″ 14h 16m 19s )א#�
�א � α Arcturus� � �א
,+*��א
�א�� � -0.04 
5340 

+ 38° 14′ 43″ 14h 32m 40s )א#�
�א � γ Seginus Y<*�� � 3.03 
5435 

- 42° 13′ 14″ 14h 36m 26s <#3@�
�א � η Eta Cen ��*��V<#3@�
 א
2.31 
5440 

- 60° 53′ 40″ 14h 40m 36s <#3@�
�א � α 
Rigil 
Kentaurus 

<#3@�
 >�6%א
-0.01 
5459 

- 47° 26′ 58″ 14h 42m 54s �,
�α Alpha Lup '�א � '��,

	*�א�� � 2.30 
5469 

- 65° 02′ 14″ 14h 43m 42s <*�0�
�α Alpha Cir א � 6%�
�א � 3.19 
5463 
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+ 27° 00′ 49″ 14h 45m 37s )א#�
�א � ε Izar� � �V^א> � 2.70 
5506 

+ 74° 05′ 46″ 14h 50m 41s �t!&א�P�
 �G#>�א
	�)��? β kochab א
2.08 
5563 

- 16° 06′ 05″ 14h 51m 41s Fאc0/א α 
Zuben 
Elgenubi 

_8#@rא�F*8c
�א � 2.75 
5531 

- 43° 11′ 29″ 14h 59m 29s �,
�'�א � β Beta Lup '��,
��08*�א � 2.68 
5571 

- 42° 09′ 41″ 15h 00m 07s <#3@�
�א � κ Kappa Cen� � �*8*K<#3@�
�א � 3.13 
5576 

+ 40° 20′ 02″ 15h 02m 30s )א#�
�א � β Nekkar <*��
�א � 3.50 
5602 

- 25° 20′ 17″ 15h 04m 55s Fאc0/א� � σ Brachium� � �*+t0:Fאc0/א� � 3.29 
5603 

- 52° 09′ 12″ 15h 13m 20s �,
�'�א � ζ Zeta Lup� � �*��^�,
 3.41 '�א
5649 

+ 33° 15′ 41″ 15h 16m 05s )א#�
�א � δ Delta Boo �*�
�א
�#א(; � 3.47 
5681 

- 09° 26′ 08″ 15h 17m 47s Fאc0/א� � β 
Zuben 
Eschamali� � _
*+7
 א
�F*8cא

2.61 
5685 

- 68° 43′ 54″ 15h 20m 17s _8#@rא���@8#_א/.���אγ Gamma TrA �*�*%r א/.� � 2.89 
5671 

+ 71° 46′ 57″ 15h 20m 43s �t!&א�P�
��o	�4א
	�)��? γ Pherkad א � 3.05 
5735 

- 40° 41′ 56″ 15h 22m 20s �,
�'�א � δ Delta Lup� � �*�
;�,
 3.22 '�א
5695 

- 44° 44′ 27″ 15h 23m 40s �,
�'�א � ε Epsilon Lup �F#�,8V�,
�'�א � 3.37 
5708 

+ 58° 54′ 56″ 15h 25m 15s אI@�
 ι Edasich ��
 3.29 ®�א
5744 

+ 26° 40′ 00″ 15h 35m 18s _
*+7
 א
	�� α Alphecca א�60�KHא
2.23 
5793 

- 41° 12′ 52″ 15h 36m 07s �,
�'�א � γ Gamma Lup �*�*%�,
�'�א � 2.78 
5776 

+ 06° 22′ 51″ 15h 44m 59s 0Rא�� α Unukalhai� � ��@0Rא��� � 2.65 
5854 

- 03° 28′ 25″ 15h 50m 23s 0Rא�� μ Mu Ser� � #0��0Rא��� � 3.53 
5881 

- 63° 28′ 26″ 15h 56m 26s _8#@rא���א/.� � β Beta TrA �*�08_8#@rא���א/.� � 2.85 
5897 
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- 26° 09′ 17″ 15h 59m 44s P���
�א � π Pi Sco ��_8#@r60א�KHא�? 
2.89 
5944 

- 38° 26′ 13″ 16h 01m 05s �,
�'�א � η Eta Lup ��*��V�,
 3.41 '�א
5948 

- 22° 39′ 43″ 16h 01m 12s P���
�א � δ Dschubba� � P���
���Sא% 
2.32 
5953 

- 19° 50′ 39″ 16h 06m 17s P���
�א � β Graffias� � P���
�^�4G*8א � 2.62 
5984 

- 03° 43′ 50″ 16h 15m 06s )א#Rא δ Yed Prior �����/��0א
�א � 2.74 
6056 

- 04° 43′ 37″ 16h 19m 05s )א#Rא� � ε 
Yed 
Posterior 

a�o`�/��0א
�א � 3.24 
6075 

- 25° 37′ 35″ 16h 22m 04s P���
�א � σ Al Niyat j*0@
 2.89 �א
6084 

+ 61° 28′ 54″ 16h 24m 11s I@�
 א
�q]�א/η Aldhibain �o א
2.74 
6132 

- 26° 27′ 47″ 16h 30m 18s P���
�א � α Antares� � [��
�א � 0.96 
6134 

+ 21° 27′ 32″ 16h 30m 51s D��K<�4��_Z*rא β Kornephoros� � aא��x�6א�*� 
2.77 
6148 

- 28° 14′ 42″ 16h 36m 47s P���
�א � τ Tau Sco� � [��
��j*0Gא � 2.82 
6165 

- 10° 35′ 43″ 16h 37m 58s )א#Rא� � ζ Zeta Oph� � O�&��8א*,
�א � 2.56 
6175 

+ 31° 34′ 37″ 16h 41m 50s D��K<�4��_Z*rא� � ζ Zeta Her� � _Z*rא�*��^� � 2.81 
6212 

+ 38° 53′ 43″ 16h 43m 24s D��K<�4��_Z*rא� � η Eta Her� � _Z*rא�*��V� � 3.53 
6220 

- 69° 03′ 08″ 16h 50m 13s _8#@rא���א/.� � α Atria� � *���E�� � 1.92 
6217 

- 34° 19′ 06″ 16h 51m 06s ���
�Pא � ε Wei a��	
����Oא � 2.29 
6241 

- 38° 04′ 15″ 16h 52m 51s P���
�א � μ Mu Sco� � a��	
�G*Z_�א � 3.08 
6247 

- 42° 23′ 05″ 16h 55m 36s P���
�א � ζ Zeta Sco� � a��	
��א
*Z� � 3.59 
6271 

+ 09° 21′ 12″ 16h 58m 21s )א#Rא� � κ Kappa Oph� � �*8*K)א#Rא 
3.20 
6299 

- 56° 00′ 41″ 16h 59m 50s a�+}א� � ζ Zeta Ara� � �*��^a�+}א 
3.13 
6285 
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+ 65° 41′ 49″ 17h 08m 50s I@�
�ζ Zeta Dra א �  א
�q]�א/��$
3.17 
6396 

- 15° 44′ 30″ 17h 11m 13s )א#Rא� � η Sabik �8*,
 א
2.43 
6378 

- 43° 15′ 25″ 17h 13m 12s P���
�א � η Eta Sco a��	
�>א8'�א � 3.33 
6380 

+ 14° 22′ 29″ 17h 15m 19s D��K<�4��_Z*rא� � α Rasalgethi _Z*rא�Y�<� � 3.48 
6406 

+ 36° 47′ 37″ 17h 15m 33s D��K<�4��_Z*rא� � π Pi Her _Z*r8*��א 
3.16 
6418 

+ 24° 49′ 23″ 17h 15m 38s D��K<�4��_Z*rא� � δ Sarin� � ?�<*: � � 3.14 
6410 

- 25° 00′ 46″ 17h 22m 54s )א#Rא� � θ Theta Oph� � �*�0Z)א#Rא� � 3.27 
6453 

- 55° 32′ 31″ 17h 26m 31s a�+}א� � β Beta Ara �*�08a�+}א 
2.85 
6461 

- 56° 23′ 23″ 17h 26m 37s a�+}א� � γ Gamma Ara �*�*%a�+}א� � 3.34 
6462 

+ 52° 17′ 28″ 17h 30m 46s �
�@Iא � β Rastaban� � F*��.
 >��Yא
2.79 
6536 

- 37° 18′ 22″ 17h 31m 45s P���
�א � υ Lesath� � ��,�
 א
2.69 
6508 

- 49° 53′ 10″ 17h 32m 58s a�+}א� � α Alpha Ara �*	
�a�+}א� � 2.95 
6510 

- 37° 06′ 47″ 17h 34m 36s P���
�א � λ Shaula� � �
#7
 א
1.63 
6527 

+ 12° 33′ 02″ 17h 35m 37s Rא(א#� � α Rasalhague� �  >��YאR#א(
2.08 
6556 

- 43° 00′ 20″ 17h 38m 22s P���
�א � θ Sargas� � a��	
�o*�\�א � 1.87 
6553 

- 15° 24′ 24″ 17h 38m 25s 0Rא��� � ξ Xi Ser� � ���א0R^א�� � 3.54 
6561 

- 39° 02′ 10″ 17h 43m 30s P���
�א � κ Girtab� � <*�	
����oא � 2.41 
6580 

+ 04° 33′ 44″ 17h 44m 11s )א#Rא� � β Cebalrai _��K]�א
�א � 2.77 
6603 

+ 27° 42′ 47″ 17h 47m 02s D��K<�4��_Z*rא μ Mu Her� � �#�0�_Z*rא� � 3.42 
6623 

- 40° 07′ 52″ 17h 48m 36s P���
�א � ι Iota Sco� � a��	
�:*;�Yא � 3.03 
6615 
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@V��X:����א
@V��X:����א
@V��X:����א

�א/6��0א/6��0א/6��0א/6��0 �� �� �� �  א/�3'�א/,��0�א/�3'�א/,��0�א/�3'�א/,��0�א/�3'�א/,��0�

���K#K���K#K���K#K���K#K� �� �� �� � �c0�pV�c0�pV�c0�pV�c0�pV� �� �� �� � �8��8��8��8�____� �� �� �� �
<��
 א
��>א
��>א
��>א

HR 

- 37° 02′ 48″ 17h 50m 51s P���
�א �  G Sco �
#7

_�א*E� � 3.21 
6630 

+ 51° 29′ 16″ 17h 56m 57s I@�
 א
�@γ Eltanin I א
2.23 
6705 

- 09° 46′ 27″ 17h 59m 50s )א#Rא� � ν Nu Oph #0G )א#Rא 
3.34 
6698 

- 30° 25′ 21″ 18h 06m 44s _א��
 א
@γ Alnasl 6Q א
2.99 
6746 

- 36° 45′ 22″ 18h 18m 37s _א��
 א
��]�א/��$ η Arkab א
3.11 
6832 

- 29° 49′ 14″ 18h 21m 55s _א��
 δ א
Kaus 
Meridianalis 

Y#�
 �:��א
2.70 
6859 

- 02° 53′ 38″ 18h 22m 04s 0Rא��� � η Eta Ser� � *��V 0Rא��� � 3.26 
6869 

- 34° 22′ 35″ 18h 25m 08s _א��
 ε א
Kaus 
Australis 

�Y#�
 אr@8#_א
1.85 
6879 

- 45° 57′ 32″ 18h 28m 03s [(�/א α Alpha Tel Pא����� � 3.51 
6897 

- 25° 24′ 45″ 18h 28m 52s _א��
 λ א
Kaus 
Borealis 

�Y#�

_א*+7
 א
2.81 
6913 

+ 38° 47′ 52″ 18h 37m 26s a<*.0�
 א
@,��א
#א)' α Vega א
0.03 
7001 

- 26° 58′ 29″ 18h 46m 34s _א��
�φ Phi Sgr א � �?�<;*Q
 א
@�*$�א
3.17 
7039 

+ 33° 22′ 49″ 18h 50m 37s a<*.0�
�*β Sheliak 2 א�,
 א
3.45 
7106 

- 26° 16′ 39″ 18h 56m 10s _א��
 א
@�*$�א
σ Nunki �?�<;*Q א
2.02 
7121 

- 21° 05′ 11″ 18h 58m 36s _א��
�א � ξ� � Xi² Sgr� � �א
�א�_^א�� � 3.51 
7150 

+ 32° 42′ 37″ 18h 59m 29s a<*.0�
�	*γ Sulafat a א�,
 א
3.24 
7178 

- 29° 51′ 29″ 19h 03m 32s _א��
�א � ζ Ascella �?�<;*Q
 א
@�*$�א
2.60 
7194 

+ 13° 53′ 09″ 19h 06m 05s P*��
 ζ א
Deneb el 
Okab 

P*��
 GW]�א
2.99 
7235 

- 04° 51′ 35″ 19h 07m 01s P*��
�א � λ Althalimain� � �א
��*��NPא� � 3.44 
7236 

- 27° 38′ 53″ 19h 07m 51s _א��
�א � τ Tau Sgr �?�<;*Q
 א
@�*$�א
3.32 
7234 
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�א/6��0א/6��0א/6��0א/6��0 �� �� �� �  א/�3'�א/,��0�א/�3'�א/,��0�א/�3'�א/,��0�א/�3'�א/,��0�

���K#K���K#K���K#K���K#K� �� �� �� � �c0�pV�c0�pV�c0�pV�c0�pV� �� �� �� � _�8�_�8�_�8�_�8�� �� �� �� �
<��
 א
��>א
��>א
��>א

HR 

- 20° 59′ 58″ 19h 10m 38s _א��
�א � π Albaldah� � a���
�א � 2.89 
7264 

H 67° 41′ 13″ 19h 12m 33s I@�
 א
�δ Altais \0 א
3.07 
7310 

+ 03° 08′ 41″ 19h 26m 14s P*��
�א � δ Delta Aql P*��

�*�א; 
3.36 
7377 

+ 27° 59′ 27″ 19h 31m 18s �%*%�
��@�*>�א
�%*%� β Albireo א � 3.08 
7417 

+ 45° 10′ 00″ 19h 45m 26s �%*%�
 �?�א
	#א>δ Delta Cyg Y א
2.87 
7528 

+ 10° 38′ 58″ 19h 46m 57s P*��
�א � γ Tarazed Fאc0/א� � 2.72 
7525 

+ 08° 54′ 27″ 19h 51m 29s P*��
�א � α Altair �q*3
 א
@,��א
0.77 
7557 

+ 19° 31′ 56″ 19h 59m 24s �S,
�א � γ Gamma Sge �*�*%�S,
�א � 3.47 
7635 

+ 00° 46′ 39″ 20h 12m 03s P*��
�א � θ Theta Aql� � P*��
 �0Z*�א
3.23 
7710 

- 14° 44′ 05″ 20h 21m 50s ��rא� � β Dabih� � �א
�א�8:��� � 3.08 
7776 

+ 40° 18′ 13″ 20h 22m 45s �%*%�
�א � γ Sadr <�Q
�א � 2.20 
7796 

- 56° 41′ 14″ 20h 26m 47s Y��*3
�א � α Peacock� � Y��*3
�א � 1.94 
7790 

- 47° 14′ 24″ 20h 38m 35s ��@xא α Alpha Ind �*	
���@xא� � 3.11 
7869 

+ 45° 19′ 58″ 20h 41m 56s �%*%�
�א � α Deneb� � B;�
�א � 1.25 
7924 

+ 61° 53′ 43″ 20h 45m 35s [S��/א� � η Eta Cep� � <��¬�
 א
3.43 
7957 

- 66° 08′ 59″ 20h 46m 15s Y��*3
�א � β Beta Pav� � Y��*3
��08*�א � 3.42 
7913 

+ 34° 01′ 31″ 20h 46m 48s �%*%�
�א � ε Gienah� � �%*%�
�%@*�dא � 2.46 
7949 

+ 30° 17′ 13″ 21h 13m 33s �%*%�
�א � ζ Zeta Cyg Y<א#	
��?�א � 3.20 
8115 

+ 62° 38′ 50″ 21h 18m 56s [S��/א� � α Alderamin I����$�א
�>א � 2.44 
8162 

+ 70° 37′ 28″ 21h 28m 51s [S��/א� � β Alfirk� � 2�	
�א � 3.23 
8238 
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�א/6��0א/6��0א/6��0א/6��0 �� �� �� �  א/�3'�א/,��0�א/�3'�א/,��0�א/�3'�א/,��0�א/�3'�א/,��0�

���K#K���K#K���K#K���K#K� �� �� �� � �c0�pV�c0�pV�c0�pV�c0�pV� �� �� �� � _�8�_�8�_�8�_�8�� �� �� �� �
<��
 א
��>א
��>א
��>א

HR 

- 05° 30′ 24″ 21h 32m 19s #
�
�:���א
,�#; β Sadal suud א � 2.91 
8232 

+ 09° 56′ 31″ 21h 44m 54s �h��G �א
	�ε Enif Y א
	��Yא& � 2.39 
8308 

- 16° 03′ 39″ 21h 47m 50s ��rא δ 
Deneb 
Algiedi� � �[GW��rא 

2.87 
8322 

- 37° 17′ 46″ 21h 54m 48s _K��
�γ Al Dhanab א � _K��
�GW]�א � 3.01 
8353 

+ 00° 14′ 56″ 22h 06m 32s #
�
�α Sadal melik א � �:���א/�� � 2.96 
8414 

- 46° 53′ 25″ 22h 09m 08s _K��
�α Al Nair א � C@
�א � 1.74 
8425 

+ 06° 16′ 11″ 22h 10m 56s �h�θ א
	��Yא& � Baham� � ���:$*S�
�א � 3.53 
8450 

+ 58° 16′ 23″ 22h 11m 22s [S��/א ζ Zeta Cep� � �*��^[S��/א� � 3.35 
8465 

- 60° 11′ 12″ 22h 19m 29s F*(#3
�α Alpha Tuc א � F*(#3
��@�*>�א � 2.86 
8502 

+ 10° 54′ 27″ 22h 42m 11s �h�א
	��Yא& � ζ Homam� � $*+xא���:� � 3.40 
8634 

- 46° 48′ 30″ 22h 43m 32s _K��
�β Beta Gru א � �*�08_K��
�א � 2.10 
8636 

+ 30° 17′ 51″ 22h 43m 41s �h�א
	��Yא& � η Matar� � �3����:� � 2.94 
8650 

- 51° 14′ 25″ 22h 49m 25s _K��
�ε Epsilon Gru א � �F#�,8V_K��
�א � 3.49 
8675 

+ 66° 16′ 37″ 22h 50m 12s [S��/א ι Iota Cep� � �*E#�V[S��/א� � 3.52 
8694 

+ 24° 40′ 42″ 22h 50m 42s �h�א
	��Yא& � μ Sadal bari� � �<*�
�:���א � 3.48 
8684 

- 15° 44′ 36″ 22h 55m 25s #
�
�א
,*δ Skat 2 א � 3.27 
8709 

- 29° 32′ 42″ 22h 58m 27s _8#@rא�-#Rא� � α Fomalhaut -#Rא��� 
1.16 
8728 

+ 28° 09′ 42″ 23h 04m 29s �h�א
	��Yא& � β Scheat� � Y�	
��@�]�א � 2.42 
8775 

+ 15° 17′ 01″ 23h 05m 29s �h�א
	��Yא& � α Markab Y�	
 �¯�א
2.49 
8781 

+ 77° 42′ 47″ 23h 39m 57s [S��/א γ Er Rai _�א
�א � 3.21 
8974 
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• �'�m
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��PZ��6.>��lא �
• �'�m
����א
,+ZX�Lא
  �ZD� ( 90˚ – h )<.�6א

• �'�m
����א
�PX��3א
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��0א����0א
cא������.P�6א
cא���� •*,
�(LHA ~ ˚360 )����א
cא����א�*>%��LHAא �
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�6�7א
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Qd < QZ → Dec < Lat 
 

�'3����0��D�K���)*@Z����*+,
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�א�a�qא
��:��0אU�Nא�r$�א�
� M���2�7
��S%�M*v*8�F#�0א
� i*�*�� 2�7
�˚90א ،�� a���P�t
�א �S%� �@�� ��o
� i*�*��P�t
�א M*v*8� F#�0�270˚� ،�TK� "�
�I�1#/אc
��6�7.���q*(����K��א
cא����@��א��� �0�+,
�א 0��<�?��,*Az�z�?��6K�Pא���
��*	E<V�$�rאh��،��0*,

�A�:*8��0א$�א/�*;�HA�-N^א�����א*�
��Wא �
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)(
)(

LatSin

DecSin
hSin =� �

 

)(

)(
)(

LatTan

DecTan
HACos =  

����9@���0'��>8*��;א�a�qא&��*h

��<�?�>!��א�D�K���)*@Z��$�rא
��0�#0א*Rא�M�9��@��K� �
�/�$^T
���א&�>�א�r$�א
,+*���א
�א�a�qא
��:��0א�2#��U�Nא
�j�7א �

� �
� �Dec < Lat   )العرض بنفس إشارة الميل(    
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• �J+,

��א!����Z>�א�r$�א
,+*���8@���3א
,+����J>�א�r$�א
,+*���8@���3א
,+����J>�א�r$�א
,+*���8@���3א
,+����J>�א�r$�א
,+*���8@���3א��#��
���o�4א
�cא�Oא�M<����)*@Z���!א��
��#��
���o�4א
�cא�Oא�M<����)*@Z���!א��
��#��
���o�4א
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���o�4א
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� �

� �
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�#��60���Wא���
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�6�7א
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Q'd' = QZ → Dec = Lat 

� �
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,+*���8@���3א �

� �
� �
� �
� �
� �
� �
� �
� �
� �

 

Dec = Lat   )العرض بنفس إشارة الميل(    
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• ��*	E<V��%<;���*+,
 �����������0@����2#א&���0@����2#א&���0@����2#א&���0@����2#א& �±#�8hא�r$�א
,+*���;>%��E<V	*���±#�8א�r$�א
,+*���;>%��E<V	*���±#�8א�r$�א
,+*���;>%��E<V	*���±#�8א�r$�א

� �
� �

� �
���*+,
��5���8)������4����;>%��אE<H	*��א/X���8#�3"�א
�6�7א
��#��א�r$�א�i*0�<�E�'	E��

� �@X'F#��� F�� ?�� �8N��
W� ������ 4����Y#�
�) Sd �א ?�� �K�� �*	E<Hא� ��*�� #9��Y#
�P#�3/א��*	E<HאSh'��F���0�W 

ZQ = Lat 
dQ = Dec 
Sd = 90 - (Dec + Lat)  

،Sh' = h 

90 - (Dec + Lat) > h  � �

� �
��*	E<V��%<;���*+,
��#±�א�r$�א
�$^T
���א&���WVh�2#���@0א�iא
�j�7א �

� �
� �

 
-�� a<*5H\�א	א/8�60@��l��
��א �
��א���BT�a<*5Hא
����lא/�60+ �� �

(Dec ± Lat) - 90˚ > h  
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,�±#�8א�r$�א
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,�±#�8א�r$�א

� �

� �
���*+,
@����א&�@A	X��M*v*8�i*0�<�E�g"�א
�6�7א
��#��א�r$�א�P�t��4���_8�t
�X���Z'א

� �@� �א¤H	�l*א/�8#�3 �%<;������4��� �1*	¤V�"� �+�,�X''�?���8N��
W�������4�����F�
F#��Y#�
�'Nd ��א #9�� ��*+,
�א $�X�
� j*3¦V� 4G;�	:�6��&א��j*3¦Hא�Y#(� ?�� �K��

�P#�3/אNhF���0��W�� �
Z'Q' = Lat 
d'Q' = Dec 
Nd' = 90 - (Dec + Lat)  

،Nh = h 

90 - (Dec + Lat) > h 
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� �

(Dec ± Lat) - 90˚ > h  
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�א 6�7
�א "��������*+,
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LatCos

DecCos
AzSin =  
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DecSin

LatSin
hSin =  
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DecTan

LatTan
HACos =  
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 �Az^א����WV�4Q(��0�uא�iא
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Dec  >  Lat    )العرض بنفس إشارة الميل(    
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H = (Dec ± Lat) - 90˚  
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.��O*W�60/0+��א(�F��J+�
WVDec�_9��0א�*�

�@X#$�א�W� �

Aldebaran 16° 32′ 14″  N 

Alkaid 49° 14′ 29″  N 

Altair 08° 54′ 27″  N 

Rigel 08° 11′ 09″  S 

Spica 11° 14′ 12″  S 

� �

� J��X@
��P�t��N�lא��o�����@Alkaid�i*��3��K 

Dec + Lat ≥ 90˚ & same name  

Lat ≥ (90˚ – 49° 14′ 29″) N 

Lat ≥ 40° 45′ 31″ N 

��X@
�WVAlkaid��lא�iא��o��@�i*��3��P�t�N40° 45′ 31″ N��F#����0��iN*���.K`�
�2#��[3�
���Kא&;�א>��#�Oא �

� �
� J��l����o��W��!א�
���,@
*830˚ N����I+X@�
�§�����������I�8�Aldebaran���Rigel?�א

�D8����?���K��Mn	
�2�7��*+S����P��t
 �a�9*�Kא
��2��7א
� �

��t
 �4�����F#����F��?�����8N�P��(Dec + Lat < 90)§���א�r$�א
,+*����*�a�9א
��2��7א

 �I+X@�
���,@
*8�������j�7
0���Aldebaran���Rigel�F ��9א�א��W� �
� �

 Dec + Lat Star Name  

< 90° 16° 32′ 14″ + 30°  Aldebaran  

< 90° 08° 11′ 09″+ 30°  Rigel  

� �
�������������F#����F��?���8N�D8����an��?���K��D(��5�an��F#�E�4א������$��r�6�0א�����a<*�5V�\	@�8���*+,�


��lא
�א!��F as Decsame nameLat �E����X@��
������0����9�Aldebaran��Fא�����
��lא
�א!���a<*5Hא���#��D�0�K� �
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�א!����D��K���OT�o�����Wא
������1�Z�������������9*h?�א
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,*���8<��8@����3א���,�@
*8
�l���o08° 54′ 27″  NK� 

 
Dec = Lat  & same name  
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��#��60���W�Kא���
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�א!���#9�F#�0���+0(��a<*5Vא
@X��א/AltairP#�3א �
� �
� J?��08��l���W��!א�
�?�>�69�29˚N�I+X@
 ���Alkaid���Spicai*���K?�>£���א
� �

�(T�

���?��OToאW���p�6K���£<�M�@�?�>�l���o�6(��;*�V�[���
W�����/W�� �
Dec + Lat < 90˚

 
& contrary name  

� �
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*8��X@���
���,Alkaid�D��@�w�D����£<�F#���E��UV���*��1H*8��0
*+7��
@������j#��3o�'��0א
�����lא

4����08#@rא�l��
31″ 45′ 40°��j#3o��lא S��6(`��)א#�:Hא�M*v*8K� �
� �

Lat < (90˚ - 49° 14′ 29″) S 

Lat < 40° 45′ 31″ S   or any North Lat. 

� �
��X@���
���,��@
*8�Spica��D��@�w�D����£<�F#���E���0�����@��UV���*��1H*8����08#@rא�l����
'��j#��3oא

�4����0
*+7
48″ 45′ �78°��j#3olא
���lא  N��6(`��)א#�:Hא�M*v*8K� �
� �

Lat < (90˚ –11° 14′ 12″ ) N 

Lat < 78° 45′ 48″  N   or any South Lat. 

 

��I+X@��
��3_����WVAlkaid���Spica�lא�i<���?�>£�����אo�I��8�i*������  78° 45′ 48″ N�
40° 45′ 31″ S،���l���o��W��!א��
�?�>�_
*�
*8�29˚ N�i*���I+X@
����K?�>£���א �

� �
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� �
� �

Lat  <   40° 45′ 31″ S   >  78° 45′ 48″ N  

� �
� J������F#����l����o�����@���X@�
�������������F#����lא&���Spica��2#א���o������@�UVא&����8
�D�	:��8&א�UV�K 
� �

Dec + Lat ≥ 90˚  & same name 

Lat ≥ (90˚ - 11° 14′ 12″) S 

Lat ≥ 78° 45′ 48″ S 

��X@
���������lא&���#WVSpica�2#��Fא�iא���o���@���8Nא�UV 78° 45′ 48″ S ���.K`�����M*�v*8
�_8#@r3]�א�
��Kא �

� �
Dec + Lat ≥ 90˚  & contrary name 

Lat ≥ (90˚ - 11° 14′ 12″) N 

Lat ≥ 78° 45′ 48″ N 

��X@
������א&�:	WVSpica�F#����6א�iא��o��@��8Nא�UV�l78° 45′ 48″ N ���.K`�����M*�v*8
�_
*+7
�Kא
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�,*�����j��5����§���8>�א
��א�a�qא
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� �
Dec < Lat  & same name  

 

����X@
��F#����F��#�9א/�j��5�F*���§���،�����������?����t�!��6�0א/���>��������Altairא
@WVAldebaran����Xא�iא
��l��
�8K@	\�א�a<*5Hא �

� �
� J�����������������������o��W���!א�
���,�@
�������j��5�*Sא
�Sh#>�א&8����8*�����*u�$�r�60���%<;�6(��_9*�

�l�22˚ NK�� �
Dec + Lat ≥ 90˚  & same name 

Dec ≥ (90˚ – 22˚) N 

Dec ≥ 68˚ N 

 

��iN*���.K`���l;אq+��א
WV68˚N�<#Shא�6K�iא&%�א$�א
,+*����Wא-���60��W��!א�
22˚N� �
� �� �� �� �
� J9*�������X@

�א!��������������o��Wא&��:�	¤V�47˚��6	��±#�8��0G*��V�_Aldebaran��l*א���,�@
*8

�l�32˚ N K��  

(Dec ± Lat) - 90˚ > h
 

(16° 32′ 14″ + 32˚) - 90˚ > h 

16° 32′ 14″ – 90˚ > h 

41° 27′ 46″ > h 

����X@
0���V��%<;�4Q(��F¤	�*�������א&��:	¤V�±#�8�D@�>�N�47˚�6	WVAldebaran������l*א�iא�����l
�*S�#�8�D@�>�6	:�&א!���� 46″ 27′ 941°_����א�
��lא������,@
*8K� �� �� �� �

� �
� �
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� J�������X@�
������������lא&��E<V�65˚���2#	��±#��8��0G*��V�_9*�Alkaid���*א���o��W���!א�
���,�@
*8
29˚ N K�� 

(Dec ± Lat) - 90˚ > h
 

(49° 14′ 29″ - 29˚) - 90˚ > h
 

20° 14′ 29″ - 90˚ > h 

69° 45′ 31″ > h 

@
0���E<V��%<;�4Q(��F	*����א&��E<V�±#�8�D@�>�65˚ �2#	WV��XAlkaid�*א�iא���*S�#�8�D@�>�
��lא
�א!���� 31″ 45′ �2#�69°א&���9_������,@
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� Jl���o��W��!א�
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*8�29° 15′ N���*	E<V���*��_9*���X@
،�"����%�Rigel���Sא


@��Ju��3א
�א!�����,@
*8�M<#��F#�0:Z�K 
 

H = (Dec ± Lat) - 90˚  

H = (08° 11′ 09″ + 29° 15′) - 90˚  

H = 37° 26′ 09″ - 90˚ 

H = 52° 33′ 51″   

�����X@�
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�א!����,�F#�0א�?���t!���X@
��#>���3�G�P#�@%Z���Mא
�,+�60��F��*������Jא���hR�
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0�180���F#�E^א����א
,+���hR��0^�א
E�D,*���א
�cא˚K� �
� �
� J�_

�@�H��X*����#9א>�אE<H	*��א
�cא��Alkaid���!א�
��#��
�#>��o�aא
�cא�Oא��hR

�l���o�4�47° 36′ N�K 
� �

H = (Dec ± Lat) - 90˚  

H = (49° 14′ 29″  - 47° 36′) - 90˚  

H = 01° 38′ 29″ - 90˚ 

H = 88° 21′ 31″   
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LatCos

DecCos
AzSin =  

  

)'00'   25'  º14(

)'29'   14'  º49(
)(

Cos

Cos
AzSin =  

674101.0)( =AzSin  

23'  º42=Az 

� �
� �

)(

)(
)(

DecSin

LatSin
hSin =  

� �

)'29'   14'  º49(

)'00'   25'  º14(
)(

Sin

Sin
hSin =  

328690.0)( =hSin  

11.4'  º19=h  
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LAT = LHA  ± 12 
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Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

1 -0:03:04 -0:13:25 -0:12:20 -0:03:53 0:02:54 0:02:11 -0:03:51 -0:06:20 -0:00:01 0:10:20 0:16:25 0:11:00 

2 -0:03:32 -0:13:34 -0:12:08 -0:03:35 0:03:01 0:02:02 -0:04:02 -0:06:16 0:00:19 0:10:39 0:16:26 0:10:38 

3 -0:04:01 -0:13:41 -0:11:56 -0:03:18 0:03:08 0:01:52 -0:04:13 -0:06:11 0:00:38 0:10:58 0:16:27 0:10:14 

4 -0:04:28 -0:13:48 -0:11:43 -0:03:00 0:03:13 0:01:42 -0:04:24 -0:06:06 0:00:58 0:11:16 0:16:26 0:09:50 

5 -0:04:56 -0:13:54 -0:11:30 -0:02:43 0:03:19 0:01:32 -0:04:34 -0:06:00 0:01:18 0:11:35 0:16:25 0:09:26 

6 -0:05:22 -0:13:59 -0:11:16 -0:02:25 0:03:24 0:01:21 -0:04:44 -0:05:53 0:01:38 0:11:53 0:16:23 0:09:01 

7 -0:05:49 -0:14:03 -0:11:01 -0:02:08 0:03:28 0:01:10 -0:04:54 -0:05:46 0:01:59 0:12:10 0:16:20 0:08:35 

8 -0:06:15 -0:14:06 -0:10:47 -0:01:52 0:03:31 0:00:59 -0:05:03 -0:05:38 0:02:19 0:12:27 0:16:16 0:08:09 

9 -0:06:40 -0:14:09 -0:10:32 -0:01:35 0:03:35 0:00:47 -0:05:12 -0:05:30 0:02:40 0:12:44 0:16:11 0:07:42 

10 -0:07:05 -0:14:11 -0:10:16 -0:01:19 0:03:37 0:00:35 -0:05:21 -0:05:21 0:03:01 0:13:00 0:16:06 0:07:15 

11 -0:07:30 -0:14:12 -0:10:01 -0:01:03 0:03:39 0:00:23 -0:05:29 -0:05:12 0:03:22 0:13:15 0:15:59 0:06:48 

12 -0:07:53 -0:14:12 -0:09:45 -0:00:47 0:03:40 0:00:11 -0:05:37 -0:05:02 0:03:43 0:13:31 0:15:52 0:06:20 

13 -0:08:17 -0:14:11 -0:09:28 -0:00:32 0:03:41 -0:00:01 -0:05:44 -0:04:51 0:04:04 0:13:45 0:15:44 0:05:52 

14 -0:08:39 -0:14:10 -0:09:12 -0:00:17 0:03:41 -0:00:14 -0:05:51 -0:04:40 0:04:25 0:13:59 0:15:35 0:05:23 

15 -0:09:01 -0:14:08 -0:08:55 -0:00:02 0:03:41 -0:00:27 -0:05:57 -0:04:29 0:04:47 0:14:13 0:15:25 0:04:54 

16 -0:09:23 -0:14:06 -0:08:38 0:00:12 0:03:40 -0:00:40 -0:06:03 -0:04:17 0:05:08 0:14:26 0:15:14 0:04:25 

17 -0:09:43 -0:14:02 -0:08:21 0:00:26 0:03:38 -0:00:53 -0:06:09 -0:04:04 0:05:29 0:14:38 0:15:03 0:03:56 

18 -0:10:03 -0:13:58 -0:08:04 0:00:40 0:03:36 -0:01:06 -0:06:13 -0:03:51 0:05:51 0:14:50 0:14:51 0:03:26 

19 -0:10:23 -0:13:54 -0:07:46 0:00:53 0:03:33 -0:01:19 -0:06:18 -0:03:38 0:06:12 0:15:01 0:14:37 0:02:57 

20 -0:10:41 -0:13:48 -0:07:29 0:01:05 0:03:30 -0:01:32 -0:06:21 -0:03:24 0:06:33 0:15:12 0:14:24 0:02:27 

21 -0:10:59 -0:13:42 -0:07:11 0:01:18 0:03:26 -0:01:46 -0:06:25 -0:03:09 0:06:55 0:15:22 0:14:09 0:01:57 

22 -0:11:17 -0:13:36 -0:06:53 0:01:29 0:03:21 -0:01:59 -0:06:27 -0:02:54 0:07:16 0:15:31 0:13:53 0:01:27 

23 -0:11:33 -0:13:28 -0:06:35 0:01:41 0:03:16 -0:02:12 -0:06:29 -0:02:39 0:07:37 0:15:39 0:13:37 0:00:57 

24 -0:11:49 -0:13:20 -0:06:17 0:01:52 0:03:11 -0:02:25 -0:06:31 -0:02:23 0:07:58 0:15:47 0:13:20 0:00:28 

25 -0:12:04 -0:13:12 -0:05:59 0:02:02 0:03:05 -0:02:38 -0:06:32 -0:02:06 0:08:19 0:15:55 0:13:02 -0:00:02 

26 -0:12:18 -0:13:03 -0:05:41 0:02:12 0:02:59 -0:02:50 -0:06:32 -0:01:50 0:08:39 0:16:01 0:12:44 -0:00:32 

27 -0:12:31 -0:12:53 -0:05:23 0:02:21 0:02:52 -0:03:03 -0:06:31 -0:01:32 0:09:00 0:16:07 0:12:24 -0:01:01 

28 -0:12:44 -0:12:43 -0:05:05 0:02:30 0:02:45 -0:03:15 -0:06:30 -0:01:15 0:09:20 0:16:12 0:12:04 -0:01:30 

29 -0:12:55 -0:12:32 -0:04:47 0:02:39 0:02:37 -0:03:27 -0:06:29 -0:00:57 0:09:40 0:16:17 0:11:44 -0:02:00 

30 -0:13:06  -0:04:29 0:02:47 0:02:29 -0:03:39 -0:06:26 -0:00:38 0:10:00 0:16:20 0:11:22 -0:02:29 

31 -0:13:16  -0:04:11  0:02:20  -0:06:23 -0:00:20  0:16:23  -0:02:57 
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Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

1 -0:03:26 -0:13:31 -0:12:22 -0:03:56 0:02:54 0:02:15 -0:03:46 -0:06:20 -0:00:05 0:10:15 0:16:25 0:11:06 

2 -0:03:54 -0:13:39 -0:12:11 -0:03:38 0:03:01 0:02:06 -0:03:58 -0:06:16 0:00:14 0:10:34 0:16:26 0:10:44 

3 -0:04:22 -0:13:46 -0:11:58 -0:03:21 0:03:08 0:01:56 -0:04:09 -0:06:11 0:00:34 0:10:53 0:16:27 0:10:20 

4 -0:04:49 -0:13:52 -0:11:45 -0:03:03 0:03:14 0:01:46 -0:04:20 -0:06:06 0:00:53 0:11:12 0:16:26 0:09:56 

5 -0:05:16 -0:13:57 -0:11:32 -0:02:46 0:03:19 0:01:36 -0:04:31 -0:06:01 0:01:13 0:11:30 0:16:25 0:09:32 

6 -0:05:43 -0:14:02 -0:11:18 -0:02:29 0:03:24 0:01:25 -0:04:41 -0:05:55 0:01:33 0:11:48 0:16:23 0:09:07 

7 -0:06:09 -0:14:06 -0:11:04 -0:02:12 0:03:28 0:01:14 -0:04:51 -0:05:48 0:01:53 0:12:05 0:16:20 0:08:41 

8 -0:06:34 -0:14:09 -0:10:50 -0:01:55 0:03:32 0:01:02 -0:05:01 -0:05:40 0:02:14 0:12:22 0:16:17 0:08:15 

9 -0:07:00 -0:14:11 -0:10:35 -0:01:39 0:03:35 0:00:51 -0:05:10 -0:05:32 0:02:34 0:12:39 0:16:12 0:07:49 

10 -0:07:24 -0:14:12 -0:10:20 -0:01:22 0:03:37 0:00:39 -0:05:19 -0:05:24 0:02:55 0:12:55 0:16:07 0:07:22 

11 -0:07:48 -0:14:13 -0:10:05 -0:01:06 0:03:39 0:00:27 -0:05:27 -0:05:15 0:03:16 0:13:11 0:16:01 0:06:55 

12 -0:08:12 -0:14:13 -0:09:49 -0:00:51 0:03:40 0:00:14 -0:05:35 -0:05:05 0:03:37 0:13:26 0:15:54 0:06:27 

13 -0:08:35 -0:14:12 -0:09:33 -0:00:35 0:03:41 0:00:02 -0:05:43 -0:04:55 0:03:58 0:13:41 0:15:46 0:05:59 

14 -0:08:57 -0:14:10 -0:09:16 -0:00:20 0:03:41 -0:00:11 -0:05:50 -0:04:44 0:04:20 0:13:55 0:15:37 0:05:31 

15 -0:09:19 -0:14:08 -0:09:00 -0:00:06 0:03:41 -0:00:24 -0:05:56 -0:04:32 0:04:41 0:14:09 0:15:28 0:05:02 

16 -0:09:40 -0:14:04 -0:08:43 0:00:09 0:03:40 -0:00:37 -0:06:02 -0:04:20 0:05:03 0:14:22 0:15:18 0:04:33 

17 -0:10:00 -0:14:01 -0:08:26 0:00:23 0:03:39 -0:00:50 -0:06:07 -0:04:08 0:05:24 0:14:35 0:15:07 0:04:04 

18 -0:10:20 -0:13:56 -0:08:09 0:00:36 0:03:37 -0:01:03 -0:06:12 -0:03:55 0:05:46 0:14:47 0:14:55 0:03:35 

19 -0:10:38 -0:13:51 -0:07:51 0:00:50 0:03:34 -0:01:16 -0:06:17 -0:03:41 0:06:07 0:14:59 0:14:42 0:03:05 

20 -0:10:57 -0:13:45 -0:07:33 0:01:02 0:03:31 -0:01:29 -0:06:20 -0:03:27 0:06:29 0:15:10 0:14:28 0:02:36 

21 -0:11:14 -0:13:38 -0:07:16 0:01:15 0:03:27 -0:01:42 -0:06:23 -0:03:12 0:06:50 0:15:20 0:14:14 0:02:06 

22 -0:11:30 -0:13:31 -0:06:58 0:01:27 0:03:23 -0:01:55 -0:06:26 -0:02:57 0:07:11 0:15:29 0:13:58 0:01:36 

23 -0:11:46 -0:13:23 -0:06:40 0:01:39 0:03:19 -0:02:07 -0:06:28 -0:02:42 0:07:32 0:15:38 0:13:42 0:01:06 

24 -0:12:01 -0:13:14 -0:06:21 0:01:50 0:03:14 -0:02:20 -0:06:29 -0:02:26 0:07:53 0:15:47 0:13:26 0:00:37 

25 -0:12:15 -0:13:05 -0:06:03 0:02:00 0:03:08 -0:02:33 -0:06:30 -0:02:09 0:08:14 0:15:54 0:13:08 0:00:07 

26 -0:12:28 -0:12:55 -0:05:45 0:02:11 0:03:02 -0:02:46 -0:06:31 -0:01:53 0:08:35 0:16:01 0:12:50 -0:00:23 

27 -0:12:41 -0:12:45 -0:05:27 0:02:20 0:02:55 -0:02:58 -0:06:30 -0:01:36 0:08:56 0:16:07 0:12:30 -0:00:53 

28 -0:12:53 -0:12:34 -0:05:09 0:02:30 0:02:48 -0:03:10 -0:06:29 -0:01:18 0:09:16 0:16:12 0:12:10 -0:01:22 

29 -0:13:03  -0:04:50 0:02:38 0:02:41 -0:03:23 -0:06:28 -0:01:00 0:09:36 0:16:16 0:11:50 -0:01:51 

30 -0:13:14  -0:04:32 0:02:47 0:02:33 -0:03:35 -0:06:26 -0:00:42 0:09:56 0:16:20 0:11:28 -0:02:21 

31 -0:13:23  -0:04:14  0:02:24  -0:06:23 -0:00:24  0:16:23  -0:02:49 
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Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

1 -0:03:18 -0:13:29 -0:12:25 -0:04:01 0:02:51 0:02:16 -0:03:46 -0:06:23 -0:00:11 0:10:09 0:16:24 0:11:11 

2 -0:03:46 -0:13:37 -0:12:14 -0:03:43 0:02:58 0:02:06 -0:03:57 -0:06:19 0:00:08 0:10:29 0:16:25 0:10:49 

3 -0:04:14 -0:13:44 -0:12:01 -0:03:26 0:03:05 0:01:57 -0:04:09 -0:06:15 0:00:27 0:10:48 0:16:26 0:10:26 

4 -0:04:42 -0:13:51 -0:11:49 -0:03:08 0:03:11 0:01:47 -0:04:20 -0:06:10 0:00:47 0:11:06 0:16:26 0:10:03 

5 -0:05:09 -0:13:56 -0:11:36 -0:02:51 0:03:16 0:01:36 -0:04:30 -0:06:04 0:01:07 0:11:25 0:16:25 0:09:38 

6 -0:05:36 -0:14:01 -0:11:22 -0:02:34 0:03:21 0:01:26 -0:04:41 -0:05:58 0:01:27 0:11:43 0:16:24 0:09:14 

7 -0:06:02 -0:14:05 -0:11:08 -0:02:17 0:03:26 0:01:15 -0:04:51 -0:05:51 0:01:47 0:12:01 0:16:21 0:08:48 

8 -0:06:28 -0:14:08 -0:10:54 -0:02:00 0:03:29 0:01:04 -0:05:00 -0:05:44 0:02:08 0:12:18 0:16:18 0:08:23 

9 -0:06:53 -0:14:10 -0:10:39 -0:01:43 0:03:33 0:00:52 -0:05:09 -0:05:36 0:02:29 0:12:35 0:16:14 0:07:56 

10 -0:07:18 -0:14:12 -0:10:24 -0:01:27 0:03:35 0:00:40 -0:05:18 -0:05:27 0:02:50 0:12:51 0:16:09 0:07:30 

11 -0:07:42 -0:14:12 -0:10:09 -0:01:11 0:03:38 0:00:28 -0:05:26 -0:05:18 0:03:11 0:13:07 0:16:03 0:07:03 

12 -0:08:06 -0:14:12 -0:09:53 -0:00:55 0:03:39 0:00:16 -0:05:34 -0:05:08 0:03:32 0:13:23 0:15:56 0:06:35 

13 -0:08:29 -0:14:11 -0:09:37 -0:00:40 0:03:40 0:00:04 -0:05:42 -0:04:58 0:03:53 0:13:38 0:15:49 0:06:07 

14 -0:08:51 -0:14:10 -0:09:20 -0:00:24 0:03:41 -0:00:09 -0:05:49 -0:04:47 0:04:15 0:13:52 0:15:40 0:05:39 

15 -0:09:13 -0:14:07 -0:09:04 -0:00:09 0:03:41 -0:00:21 -0:05:55 -0:04:35 0:04:36 0:14:06 0:15:31 0:05:10 

16 -0:09:34 -0:14:04 -0:08:47 0:00:05 0:03:40 -0:00:34 -0:06:01 -0:04:23 0:04:57 0:14:20 0:15:21 0:04:41 

17 -0:09:54 -0:14:00 -0:08:30 0:00:19 0:03:39 -0:00:47 -0:06:07 -0:04:11 0:05:19 0:14:32 0:15:10 0:04:12 

18 -0:10:14 -0:13:56 -0:08:12 0:00:33 0:03:37 -0:01:00 -0:06:12 -0:03:58 0:05:40 0:14:45 0:14:58 0:03:43 

19 -0:10:32 -0:13:51 -0:07:55 0:00:47 0:03:35 -0:01:13 -0:06:16 -0:03:45 0:06:02 0:14:56 0:14:45 0:03:13 

20 -0:10:51 -0:13:45 -0:07:37 0:01:00 0:03:32 -0:01:26 -0:06:20 -0:03:31 0:06:23 0:15:07 0:14:32 0:02:43 

21 -0:11:08 -0:13:38 -0:07:19 0:01:12 0:03:28 -0:01:39 -0:06:23 -0:03:16 0:06:44 0:15:17 0:14:17 0:02:14 

22 -0:11:25 -0:13:31 -0:07:01 0:01:24 0:03:24 -0:01:52 -0:06:26 -0:03:02 0:07:05 0:15:27 0:14:02 0:01:44 

23 -0:11:41 -0:13:24 -0:06:43 0:01:36 0:03:20 -0:02:05 -0:06:28 -0:02:46 0:07:26 0:15:36 0:13:46 0:01:14 

24 -0:11:56 -0:13:15 -0:06:25 0:01:47 0:03:14 -0:02:18 -0:06:30 -0:02:31 0:07:47 0:15:44 0:13:29 0:00:44 

25 -0:12:10 -0:13:06 -0:06:07 0:01:58 0:03:09 -0:02:31 -0:06:31 -0:02:15 0:08:08 0:15:51 0:13:12 0:00:14 

26 -0:12:24 -0:12:57 -0:05:49 0:02:08 0:03:03 -0:02:44 -0:06:32 -0:01:58 0:08:29 0:15:58 0:12:54 -0:00:16 

27 -0:12:37 -0:12:47 -0:05:31 0:02:18 0:02:56 -0:02:57 -0:06:32 -0:01:41 0:08:49 0:16:04 0:12:34 -0:00:46 

28 -0:12:49 -0:12:36 -0:05:13 0:02:27 0:02:49 -0:03:09 -0:06:31 -0:01:24 0:09:10 0:16:10 0:12:15 -0:01:15 

29 -0:13:00  -0:04:55 0:02:35 0:02:41 -0:03:22 -0:06:30 -0:01:06 0:09:30 0:16:14 0:11:54 -0:01:45 

30 -0:13:11  -0:04:37 0:02:44 0:02:33 -0:03:34 -0:06:28 -0:00:48 0:09:50 0:16:18 0:11:33 -0:02:14 

31 -0:13:20  -0:04:19  0:02:25  -0:06:26 -0:00:30  0:16:21  -0:02:42 
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Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

1 -0:03:11 -0:13:27 -0:12:28 -0:04:06 0:02:49 0:02:18 -0:03:42 -0:06:23 -0:00:15 0:10:06 0:16:24 0:11:17 

2 -0:03:39 -0:13:35 -0:12:17 -0:03:48 0:02:56 0:02:09 -0:03:54 -0:06:19 0:00:05 0:10:25 0:16:26 0:10:55 

3 -0:04:07 -0:13:42 -0:12:04 -0:03:30 0:03:03 0:01:59 -0:04:05 -0:06:15 0:00:24 0:10:44 0:16:27 0:10:32 

4 -0:04:35 -0:13:49 -0:11:52 -0:03:12 0:03:09 0:01:50 -0:04:16 -0:06:10 0:00:43 0:11:03 0:16:27 0:10:08 

5 -0:05:02 -0:13:54 -0:11:39 -0:02:55 0:03:15 0:01:40 -0:04:27 -0:06:04 0:01:03 0:11:21 0:16:26 0:09:44 

6 -0:05:29 -0:13:59 -0:11:25 -0:02:38 0:03:20 0:01:29 -0:04:37 -0:05:58 0:01:23 0:11:40 0:16:25 0:09:20 

7 -0:05:55 -0:14:03 -0:11:11 -0:02:20 0:03:25 0:01:18 -0:04:47 -0:05:51 0:01:44 0:11:57 0:16:22 0:08:54 

8 -0:06:21 -0:14:06 -0:10:57 -0:02:04 0:03:29 0:01:07 -0:04:57 -0:05:44 0:02:04 0:12:15 0:16:19 0:08:28 

9 -0:06:46 -0:14:09 -0:10:42 -0:01:47 0:03:32 0:00:56 -0:05:06 -0:05:36 0:02:25 0:12:31 0:16:15 0:08:02 

10 -0:07:11 -0:14:10 -0:10:27 -0:01:30 0:03:35 0:00:44 -0:05:15 -0:05:28 0:02:45 0:12:48 0:16:10 0:07:35 

11 -0:07:35 -0:14:11 -0:10:12 -0:01:14 0:03:38 0:00:32 -0:05:24 -0:05:19 0:03:06 0:13:04 0:16:04 0:07:08 

12 -0:07:59 -0:14:11 -0:09:56 -0:00:58 0:03:39 0:00:20 -0:05:32 -0:05:10 0:03:27 0:13:19 0:15:57 0:06:41 

13 -0:08:22 -0:14:11 -0:09:40 -0:00:43 0:03:40 0:00:07 -0:05:39 -0:05:00 0:03:48 0:13:34 0:15:50 0:06:13 

14 -0:08:45 -0:14:09 -0:09:24 -0:00:28 0:03:41 -0:00:05 -0:05:47 -0:04:49 0:04:10 0:13:49 0:15:42 0:05:44 

15 -0:09:06 -0:14:07 -0:09:07 -0:00:13 0:03:41 -0:00:18 -0:05:53 -0:04:38 0:04:31 0:14:03 0:15:32 0:05:16 

16 -0:09:28 -0:14:05 -0:08:50 0:00:02 0:03:40 -0:00:31 -0:06:00 -0:04:26 0:04:52 0:14:16 0:15:22 0:04:47 

17 -0:09:48 -0:14:01 -0:08:34 0:00:16 0:03:39 -0:00:44 -0:06:05 -0:04:14 0:05:13 0:14:29 0:15:12 0:04:18 

18 -0:10:08 -0:13:57 -0:08:16 0:00:30 0:03:37 -0:00:57 -0:06:11 -0:04:01 0:05:35 0:14:41 0:15:00 0:03:48 

19 -0:10:27 -0:13:52 -0:07:59 0:00:43 0:03:35 -0:01:10 -0:06:15 -0:03:48 0:05:56 0:14:53 0:14:47 0:03:19 

20 -0:10:46 -0:13:47 -0:07:42 0:00:56 0:03:32 -0:01:23 -0:06:19 -0:03:34 0:06:18 0:15:04 0:14:34 0:02:49 

21 -0:11:04 -0:13:40 -0:07:24 0:01:08 0:03:28 -0:01:37 -0:06:23 -0:03:20 0:06:39 0:15:14 0:14:20 0:02:19 

22 -0:11:21 -0:13:34 -0:07:06 0:01:20 0:03:24 -0:01:50 -0:06:26 -0:03:05 0:07:00 0:15:24 0:14:05 0:01:50 

23 -0:11:37 -0:13:26 -0:06:48 0:01:32 0:03:20 -0:02:03 -0:06:28 -0:02:50 0:07:21 0:15:33 0:13:49 0:01:20 

24 -0:11:52 -0:13:18 -0:06:30 0:01:43 0:03:15 -0:02:16 -0:06:30 -0:02:35 0:07:42 0:15:42 0:13:33 0:00:50 

25 -0:12:07 -0:13:09 -0:06:12 0:01:54 0:03:09 -0:02:29 -0:06:31 -0:02:18 0:08:03 0:15:50 0:13:16 0:00:20 

26 -0:12:21 -0:13:00 -0:05:54 0:02:05 0:03:03 -0:02:41 -0:06:32 -0:02:02 0:08:24 0:15:57 0:12:58 -0:00:09 

27 -0:12:34 -0:12:50 -0:05:36 0:02:14 0:02:57 -0:02:54 -0:06:32 -0:01:45 0:08:45 0:16:03 0:12:39 -0:00:39 

28 -0:12:46 -0:12:39 -0:05:18 0:02:24 0:02:50 -0:03:06 -0:06:31 -0:01:28 0:09:05 0:16:09 0:12:20 -0:01:08 

29 -0:12:58  -0:05:00 0:02:33 0:02:42 -0:03:19 -0:06:30 -0:01:10 0:09:26 0:16:14 0:12:00 -0:01:38 

30 -0:13:08  -0:04:42 0:02:41 0:02:35 -0:03:31 -0:06:28 -0:00:52 0:09:46 0:16:18 0:11:39 -0:02:07 

31 -0:13:18  -0:04:24  0:02:26  -0:06:26 -0:00:33  0:16:21  -0:02:36 
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ZT = GMT ± ZN 

LMT = ZT ± D.Lo 
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LST = LHA + RA LSTAt Noon = RA 

LHA = LST - RA 
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± 12 
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ZT      s     ,10 Sep.�00��m�24��h�02 
ZN                                - E�h�03 
-------------------------------------------------- 
GMT s    ,9 Sep�00��m�24��h�23 

 

GST = GST2009 + 0.0657098244 * d + 1.00273791 * GMT 

GST = 06h  39m  11s + 0.0657098244 * 252 + 1.00273791 * 23h  24m 00s 

GST = 22h  40m  33.59s 

 

LST = GST + Long (E) 

LST = 22h  40m  33.59s + (48º÷15) 

LST = 22h  40m  33.59s + 03h  12m  00s 

LST = 01h  52m  33.59s 

� �
�O*.�F�9�EW���3@/א�J(��60X,E�¡ZT �$#��\+7
�4
�א!������2009א����23
�2��7א���o
�O#k032˚ E�F*�����m�23��h�06�� ZT

 �F#��������3@/א�J(�ZT �\+7

�א!���
�2��7א
�4��O#k��o027˚ EK�� �

 
ZT1      

s       , 23 Feb.�00��m�23��h�06 
D.Lo1 

s      + D.Lo E �00��m�08��h�00 
-------------------------------------------------- 
LMT s   �00��m�31��h�06 
D.Lo2 

s          + D.Lo W �00�  �m� 12��h�00 

-------------------------------------------------- 
ZT2      

s       , 23 Feb.�00��m�43��h�06 

� �

� �
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�O*.�F�01�EW���3@/א�J(��60X,E�¡ZT �$#��\+7
�11�#0
�cא�Oא
�4
�א!���#��2010���o
�O#k048˚  07' E�F*�� 

s
 �03��m�53��h�11�ZT،� �F#��������3@/א�J(�ZT �Oא�c
�

�\+7
�4
�א!��א��O#k��o147˚  12' EK��� �
� �

ZT1      
s       , 11 Jul.03��m�53��h�11� �

ZN1 
s      - Long E �00��m�00��h�03� �

-------------------------------------------------- 
GMT s       , 11 Jul.03��m�53��h�08� �
Long1 

s      + Long E �28��m�12��h�03� �
-------------------------------------------------- 
LMT s      , 11 Jul.�31��m�05��h�12 

 

LMT s      , 11 Jul.�31��m�05��h�12 
Long2 

s      - Long E �48��m�48��h�09� �
-------------------------------------------------- 
GMT s       , 11 Jul.43��m�16��h�02� �
ZN2 

s      + Long E �00��m�00��h�10� �
-------------------------------------------------- 
ZT2      

s       , 11 Jul.43��m�16��h�12� �
 

� �

�O*.�F�11�EW���3@/א�J(��60X,E�¡ZT Oא�c
��$#��\+7
��23א �4
�א!������2009א���
�O#k��o052˚ E�F*�����m  

23
s�45��h�11�� ZT$#0

��א
#)�x�Jא�א;*����+0(�F#�E����K 

 

ZTNoon 
s      �23��m�45��h�11 

ZN       - Long E �              ��h�03� �
-------------------------------------------------- 
GMT s       23��m�45��h�08� �
Long�÷15 

s      + Long E �00��m�28��h�03� �
-------------------------------------------------- 
LMT      s       23��m�13��h�12� �

 

LMT s       23��m�13��h�12� �
LATNoon       �                     ~         ��h�12� �
-------------------------------------------------- 
Eq.T s      (Eq.T -)  MT > AT�23��m�13��h�00 
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�O*.�F�21�EW���3@/א�J(��"��m�00��h�07��ZT��?��$#�11�#0
#��2010��o�4�
�א!���
�O#k048˚ E��+0(�[,�V،���0*,
��0
�7+\�א
cא����א+X@
�WVא��+�J(��F��Jא
SHA��Shא

��*,
�I§s"�א
 �00��m�53��h�11�J0(#�
��F��LSTא
#)�Jא
@X+_�א��_�א/�G_�א/#��،���8*

���*,�s
 �52��m�27��h�02��K 

ZT      s       , 11 Jul�00��m�00��h�07 

Local Noon 
s       ~ �00��m�53��h�11 

-------------------------------------------------- 
LHA s   �00��m�53��h�04 
~                 s   �00��m�00��h�24 
-------------------------------------------------- 
LHA s      �00��m�07��h�19 

 

LHA s      �00��m�07��h�19 
LST s      -�52��m�27��h�02 
-------------------------------------------------- 
SHA s        �08��m�39��h�16 

 

� �

�O*.�F�31�EW����3@/א�J(��"� 
s�00��m�30��h�09��ZT�?���$#�8Y<*��2007�4�
�א!���

O#k��o��054˚  06' E��0��,/0+��א/�3'�א(�[,�V،�RA�J(#

��אW��@�\+7�
�K� �
� �

ZT      s       , 08 March03��m�30��h�09� �
ZN 

s      - Long E �00��m�00��h�04� �
-------------------------------------------------- 
GMT s      , 08 March�00��m�30��h�05� �

� �
��@:2007�O��%�"�6o�G�D0���،�,0�K��@:���8�_E`E��30,8��@:��
*Z��F��@,�
�J(#

��א;*��

��.
*.
�,��30א
  ��o`G�8Y<*��Kא
�0+��א/�*���8
�*>�®��Eא

Eq.T = - 10m   57s 

 

GMT s      , 08 March�00��m�30��h�05� �
Long 

s      + Long E �24��m�36��h�03� �
-------------------------------------------------- 
LMT s      , 08 March�24��m�06��h�09 
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LMT s      , 08 March�24��m�06��h�09 
Eq.T                 s      (Eq.T -)  MT > AT�57��m�10��h�00 
-------------------------------------------------- 
LAT s   �27��m�55��h�08 

± 12 
-------------------------------------------------- 
LHA s    �27��m�55��h�20 

 

GST = GST2007 + 0.0657098244 * d + 1.00273791 * GMT 

GST = 06h  37m  08s + 0.0657098244 * 67 + 1.00273791 * 05h  30m 00s 

GST = 16h  32m  11.42s 

 

LST = GST + Long (E) 

LST = 16h  32m  11.42s + (054º  06'÷15) 

LST = 16h  32m  11.42s + 03h  36m  24s 

LST = 20h  08m  35.42s 

 
LST      s       �35.4��m�08��h�20 
LHA      s           -�27��m�55��h�20 
-------------------------------------------------- 
RA s        �08.4��m�13��h�23 

� �� �� �� �
� �� �� �� �
O*.�F��41�E�W�����*+,
1991
,@�����ε�Eא/�60א
��_��F%���)�60���+0א
�א�a�qאK�� �
� �

[ ]  3600 / ) 2000 - Y ( 0.4684 - '21.448'  26'  23°=ε  

[ ]  3600 / ) 2000 - 1991 ( 0.4684 - '21.448'  26'  23°=ε  

[ ]  '' 0.001171 - - '21.448'  26'  23°=ε  

  '25.66'  26'  23°=ε  

� �

� �
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�O*.�F�51�E�W����*+,
����O#k�[,���Fλ�E��$#�15�L�5�L�2012Kא
7+\�א �

� �@:2012� O��%�"�6o�G� D0��� ،�0,�K� �@:�� F� �,0��
�א �@,�
�J(#
�א �
;*��� E��+0�
�א �o`G�
�®�<*�
  ��K*�15#א/�*���8

Eq.T =  03m   41s 

  

 
GMT s    00  

m
 00  

h
 00 

Eq.T                 s      (Eq.T +)  MT < AT 41  
m
 03  

h
 00 

-------------------------------------------------- 
GAT s    41  

m
 03  

h
 00 

± 12 
-------------------------------------------------- 
GHA s     41  

m
 03  

h
 12 

 

GST = GST2012 + 0.0657098244 * d + 1.00273791 * GMT 

GST = 06h  36m  19s + 0.0657098244 * 136 + 1.00273791 * 00h  00m 00s 

GST = 15h  32m  30.5s 

 
GST s        30.5  m 32  h 15 
GHA s     41  m 03  h 12 
-------------------------------------------------- 
RA s         49.5  m 28  h 03 
* 15 52˚    12'    22.5''  

 

[ ]  3600 / ) 2000 - Y ( 0.4684 - '21.448'  26'  23°=ε  

[ ]  3600 / ) 2000 - 2012 ( 0.4684 - '21.448'  26'  23°=ε  

  '15.83'  26'  23°=ε  

 

)(

Tan(RA)
  )(

ε
λ

Cos
Tan =  

 

)'15.83'  26' 32(

)'22.5'  12' Tan(52
  )(

°

°
=

Cos
Tan λ  

 

'03' 34' 45  °=λ  
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�O*.�F�61�E�W����*+,
��O#k�[,���Fλ�E��$#�2�L�2�L�1995 Kא
7+\�א �

��@:1995�30,8��@:��
*Z��O��%�"�6o�G�D0���،�,0�K��@:���8�_E`E��F��@,�
�J(#

��א;*��
��.
*.
�,��30א
  ���Kא����o`G�2א
�0+��א/�*���8
�*>�®��Eא

Eq.T = - 13m   35s 

 

GMT s    00  
m
 00  

h
 00 

Eq.T                 s      (Eq.T -)  MT > AT 35  
m
 13  

h
 00  

-------------------------------------------------- 
GAT s    25  

m
 46  

h
 23 

± 12 
-------------------------------------------------- 
GHA s    25  

m
 46  

h
 11 

 

GST = GST1995 + 0.0657098244 * d + 1.00273791 * GMT 

GST = 06h  36m  46s + 0.0657098244 * 33 + 1.00273791 * 00h  00m 00s 

GST = 08h  46m  52s 

 
GST s        52  

m
 46  

h
 08 

GHA s     35  
m

 46  
h
 11 

-------------------------------------------------- 
RA s         27  

m
 00  

h
 21 

* 15 315˚  06'   45''  
 

[ ]  3600 / ) 2000 - Y ( 0.4684 - '21.448'  26'  23°=ε  

[ ]  3600 / ) 2000 - 1995 ( 0.4684 - '21.448'  26'  23°=ε  

  '23.79' 26'  23°=ε  

 

)(

Tan(RA)
  )(

ε
λ

Cos
Tan =  

 

)'23.79'  26' 32(

)'45'  06' Tan(315
  )(

°

°
=

Cos
Tan λ  

 

     '08' 21' 74  °−=λ ~ 360˚                38.9' 312 °=λ  
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�O*.�F�71�E�W��\+7
 ����Dec�$#��18�L�1�L�2012K,]���60א

 

� �@:2012� O��%�"�6o�G� D0��� ،�0,�K� �@:�� F� �,0��
�א �@,�
�J(#
�א �
;*��� E��+0�
�א �o`G�
��18
�*>�®�א/�*�8��*@��K  

Eq.T = - 10m   03s 

 

GMT s    00  
m
 00  

h
 00 

Eq.T                 s      (Eq.T -)  MT > AT 03  
m
 10  

h
 00 

-------------------------------------------------- 

GAT s    57  
m
 49  

h
 23 

± 12 

-------------------------------------------------- 

GHA s     57  
m

 49  
h
 11 

 

GST = GST2012 + 0.0657098244 * d + 1.00273791 * GMT 

GST = 06h  36m  19s + 0.0657098244 * 18 + 1.00273791 * 00h  00m 00s 

GST = 07h  47m  17s 

 

GST s        17  
m
 47  

h
 07 

GHA s              - 57  
m
 49  

h
 11 

-------------------------------------------------- 

RA s         20  
m
 57  

h
 19 

* 15 299˚  20'     

 

[ ]  3600 / ) 2000 - Y ( 0.4684 - '21.448'  26'  23°=ε  

[ ]  3600 / ) 2000 - 2012 ( 0.4684 - '21.448'  26'  23°=ε  

  '15.83'  26'  23°=ε  

 

)(Sin(RA)Tan  )( ε=DecTan  

)'15.83'  26' 32)Tan(20' 299Sin(  )( °°=DecTan  

S  42.2' 02 °=Dec  
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�O*.�F81E�W�
�7Dec�$#��4�L�9�L�1998+\���,]���60א*,�
���m
 30

h
20����@���K� �

 

� �@:1998�O��%�"�6o�G�D0���،�,0�K��@:���8�_E`E� �30,8��@:�_G*Z�� F��@,�
�J(#
�א �
;*��
�0G*.
�,��30א
�F��*��،20א
#)�Jא/E��P#�3א

h
 30

m���@�������8*�/0+��א�
�xא�א
#)��o`G�����38�Jא
�?��3,

��0+��א
�����I8�6א�I8�a<#Qא��®�<*E4��5��+��:�4��6Q�@��، Eq.T = 01m  04s  

 

GMT s    00  
m
 30  

h
 20 

Eq.T                 s      (Eq.T +)  MT < AT 04  
m
 01  

h
 00 

-------------------------------------------------- 

GAT s    04  
m
 31  

h
 20 

± 12 

-------------------------------------------------- 

GHA s     04  
m

 31  
h
 08 

 

GST = GST1998 + 0.0657098244 * d + 1.00273791 * GMT 

GST = 06h  37m  50s + 0.0657098244 * 247 + 1.00273791 * 20h  30m 00s 

GST = 19h  25m  01s 

 

GST s        01  
m
 25  

h
 19 

GHA s               - 41  
m
 31  

h
 08 

-------------------------------------------------- 

RA s         57  
m
 53  

h
 10 

* 15 163˚  29'   15'' 

 

[ ]  3600 / ) 2000 - Y ( 0.4684 - '21.448'  26'  23°=ε  

[ ]  3600 / ) 2000 - 1998 ( 0.4684 - '21.448'  26'  23°=ε  

  '22.38'  26'  23°=ε  

 

)(Sin(RA)Tan  )( ε=DecTan  

)'22.38'  26' 32)Tan('15'  29' 631Sin(  )( °°=DecTan  

N  '30'  01'  07°=Dec  
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�O*.�F91E�W���0qא#�:H0*-�אZא��Hא�[,��)RA& Dec (�$#��\+7�
�2�L�10�L�1999�� �

��@:1999�O��%�"�6o�G�D0���،�,0�K��@:���8�_E`E��30,8��@:��
*Z��F��@,�
�J(#

��א;*��
��.
*.
�,��30א
���o`G�2�8#�K��Kא
�0+��א/�*���8
�*>�®��Eא �

Eq.T =  10m   25s 

 

GMT s    00  
m
 00  

h
 00 

Eq.T                 s      (Eq.T +)  MT < AT 25  
m
 10  

h
 00 

-------------------------------------------------- 

GAT s    25  
m
 10  

h
 00 

± 12 

-------------------------------------------------- 

GHA s     25  
m

 10  
h
 12 

 

GST = GST1999 + 0.0657098244 * d + 1.00273791 * GMT 

GST = 06h  36m  52s + 0.0657098244 * 275 + 1.00273791 * 00h  00m 00s 

GST = 00h  41m  05s 

 

GST s        05  
m
 41  

h
 00 

GHA s               - 25  
m
 10  

h
 12 

-------------------------------------------------- 

RA s         40  
m
 30  

h
 12 

* 15 187˚  40' 

 

[ ]  3600 / ) 2000 - Y ( 0.4684 - '21.448'  26'  23°=ε  

[ ]  3600 / ) 2000 - 1999 ( 0.4684 - '21.448'  26'  23°=ε  

  '21.92'  26'  23°=ε  

 

)(Sin(RA)Tan  )( ε=DecTan  
 

)'21.92'  26' 32)Tan(40' 871Sin(  )( °°=DecTan  
 

70.05784051-  )( =DecTan   
      

 S '37'  18' 03°=Dec  



 143

�O*.�F�20E��W�� � �0��N0*-�אZא��Hא�[,��)h & Az ( 
��$#��\+7�15�L�1�L�2009�
��*,
ZT 10א

h
 45

m�J�#�

��א�;�J0(#�8�29˚  22' N & 048˚  00' E K�� �
� �

ZT      s     ,15 January 00  
m
 45  

h
 10 

ZN                                -E 
h

 03 
-------------------------------------------------- 
GMT s    , 15 January 00  

m
 45  

h
 07 

 

��@:2009�30,8��@:�O����O��%�"�6o�G�D0���،�F��30,�

�,@��א�J(#

��א;*��U�&אE��*��،
�P#�3/א�J(#
�F�07א

h
 45

m���@����?��3,
���o`Gא
�0+��א/�*�x���8א�א
#)�����38�Jא
�����I8�6א
�®�<*E�I8�a<#Q0+��א���
15��164��6Q�@��،��*@�� Eq.T = -09m 25s  

 

GMT s    , 15 January 00  
m

 45  
h
 07 

Eq.T               s      (Eq.T -)  MT > AT 25  
m
 09  

h
 00 

-------------------------------------------------- 
GAT s       35  

m
 35  

h
 07 

±  12 
-------------------------------------------------- 
GHA s       35  

m
 35  

h
 19 

Long ÷15 s      +E 00  
m
 12  

h
 03 

-------------------------------------------------- 
LHA s       35  

m
 47  

h
 22 

*15 341˚   53'   45''    
 

GST = GST2009 + 0.0657098244 * d + 1.00273791 * GMT 

GST =  06h  39m  11s + 0.0657098244 * 15 + 1.00273791 * 07h  45m 00s 

GST = 15h  24m  35s 

 

GST s        35  
m
 24  

h
 15 

GHA s                - 35  
m

 35  
h
 19 

-------------------------------------------------- 

RA s         00  
m
 49  

h
 19 

* 15 297˚    15'     
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[ ]  3600 / ) 2000 - Y ( 0.4684 - '21.448'  26'  23°=ε  

[ ]  3600 / ) 2000 - 2009 ( 0.4684 - '21.448'  26'  23°=ε  

  '17.23'  26'  23°=ε  

 

)(Sin(RA)Tan  )( ε=DecTan  

 
)'17.23'  26' 32)Tan(15' 297Sin(  )( °°=DecTan  

 
0.38541451-  )( =DecTan  

 

 S '38'  04' 21°=Dec  
 

  

)()()()()()( LHACosLatCosDecCosLatSinDecSinhSin += 

)''45'53341()'2229()''38'0421()'2229()''38'0421()( °°°−+°°−= CosCosCosSinSinhSin  

)772934342.0()176359391.0()( +−=hSin  

59657495.0)( =hSin  

37.5' 36°=h  

 

  

)()(

)()()(
)(

hCosLatCos

hSinLatSinDecSin
AzCos

−
=  

  

)37.5' 36()'2229(

)37.5' 36()'2229()''38'0421(
)(

°°

°°−°−
=

CosCos

SinSinSin
AzCos  

  
93245392.0)( −=AzCos 

  

'2.49158°=Az 

� �� �� �� �
� �� �� �� �



� �
�6�Q	
�א
,*�8'א �

����
�0*-���4א/.���א�3E� �� �� �� �

� �� �� �� �
� �� �� �� �
� �� �� �� �



� �� �� �� �
� �� �� �� �
� �� �� �� �
� �� �� �� �
� �� �� �� �
� �� �� �� �
� �� �� �� �
� �� �� �� �
� �� �� �� �
� �� �� �� �
� �� �� �� �
� �� �� �� �
� �� �� �� �
� �� �� �� �
� �� �� �� �
� �� �� �� �
� �� �� �� �
� �� �� �� �
� �� �� �� �
� �� �� �� �
� �� �� �� �
� �� �� �� �
� �� �� �� �
� �� �� �� �
� �� �� �� �
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÷ 1.00273791 
-------------------------------------------------- 
LHA      s  �47��m�28���h�03� �
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)()().()().()( LHACosPDSinLatCoSinPDCosLatCoCosZDCos += 
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872523.0)( =ZDCos� �� �� �� �
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−
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� �� �� �� �

ZTAT Noon     
s  �00��m�51��h�12 

ZT      s  �00��m�49��h�14 ͂ 
-------------------------------------------------- 
LHA s                   * 15�00��m�58��h�01 
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ZT      s  �02��m�40��h�18 ͂ 
-------------------------------------------------- 
LHA s                   * 15�15��m�45��h�03 
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 170








 +







 −








 +







 +

=








2

.

2

2

.

2

2 LatCoZD
Cos

BLHA
Cos

LatCoZD
Sin

BLHA
Cos

PD
Tan  

 








 °+°







 °−°








 °+°







 °+°

=








2

'3.2663'3550

2

'8.2674'1556

2

'3.2663'3550

2

'8.2674'1556

2
CosCos

SinCos
PD

Tan  

� �� �� �� �
( ) ( )

( ) ( )'7.057'9.509

'7.057'9.2065

2 °°−

°°
=









CosCos

SinCosPD
Tan  

� �� �� �� �

650752.0
2

=






 PD
Tan  

 

'2.0333
2

°=






 PD
 

 

'5.0666°=PD           ~  90˚ 

 

'5.5323°=Dec  

� �� �� �� �

� �� �� �� �

 

 

 

 

� �� �� �� �



 171

�O*.�F 15 E�W������3@/א�J�(��"�s47 ��m�59��h�08� ZT ��?����$#���30�L�3�L�2015������!א�

�l���o�4� 29˚ 15' N���*	E<V��!<�¡\+7
�7)_�@��א&���א
��Sא*	E<V�F*���*����*,���

41˚ 44.1' V�60��[,�\+7
�J(�� 44א
W�Shא��+V��F��Jא
s��m�52��h�11� ZT �� �

� �
� �
� �
� �

 

� �

���3�
����א
�  ؟ PDא �
��l��
�  '�Co.Lat 60˚ 45*$�א �
��L+,
����א
�  'ZD 48˚ 15.9א �
*,
�  '��0LHA 43˚ 14.3א�����0א
cא����א �

� �
� �

)(

)().(
)(

ZDSin

LHASinLatCoSin
BSin =  

� �� �� �� �

)'9.1548(

)'3.1443()'4560(
)(

°

°°
=

Sin

SinSin
BSin� �� �� �� �

 

'2.1353°=B  

� �� �� �� �

� �� �� �� �

� �� �� �� �

ZTAT Noon     
s  �44��m�52��h�11� �

ZT      s  �47��m�59��h�08 ͂ 
-------------------------------------------------- 
LHA s                   * 15�57��m�52��h�02 
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− Astronomical Algorithms by Jean Meeus (2nd edition, December 1998, 

Willmann-Bell, Inc) . 
 

− Astronomical Formulae for Calculators by Jean Meeus (4th 

edition,1988, Willmann-Bell) . 
 

− Astronomical Almanac for the Year 2014 by Nautical Almanac Office 

(U.S.), Annual edition . 
 

− Explanatory Supplement to the Astronomical Almanac by US Naval 

Observatory & University of  Virginia . 
 

− Practical Astronomy with Your Calculator by Peter Duffett Smith , 

Cambridge University Press; 3 edition (March 31, 1988). 
 

− Mathematical Astronomy Morsels V by Jean Meeus, Willmann-Bell, 

Inc, USA . 
 

− Textbook on Spherical Astronomy by W. M. Smart (Sixth edition, 

results by R. M. Green) . 
 

− A Treatise on Spherical Trigonometry by John Casey, Merchant Books. 

 

− Spherical Trigonometry: For the Use of Colleges and Schools by  I. 

Todhunter, Fifth edition. 
 

− Celestial Navigation in a Nutshell  by Hewitt Schlereth, Sheridan 

House, (July 15, 2000). 
 

− Nautical Almanac ( 2014 & 2015 )  by US Naval Observatory,UK 

Hydrographic. 
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