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R, ORBBENEEIAE, ZIEEMIEEEE, ZO0 BEim ESWN #xs, Z
WRRE (Zenith), E,S,W, N ZIRMEIERE, 7, W, dulim. Re—EEEC
W, SRS E T R E AR 0,6 2R,

Rk b BT A R iR R, TR RHE (Great Circle), iR IEZ AR
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AT R C IERETMAPE T —3c8 ¢, £C0S BIFRZE B E
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ERORESE, shLUSHIC BB IR MR BI5), FRMDER, 75 PRI th A 2 — bR AE RERH L 5%
i, QEHERBSERE e fGERZ, HIRER S R, mREH Py —k g, TR
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§ 3. =8I ¥ (The sterographic Projection) ,
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PARERICH: Py (08 Ps) B—SEERGE Z B o FE L DIEN 2 AR R R f A
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e (SR EIWIN ety
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1 AR IR IR T T R
B R SRR BB,
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Universal Star Map), Hi
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SIS, 5§62 B ZRER28.25 B, RRER TR, WA 5 H,
100300 CE31H) BBIHELL,
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(1) sind=sinL sinh

+cos L. cos h cos Z

(2) sint=sinZ cosh/cos d

A d,Lh,Zt BRI A, Z
IS4 «NOP, L RELIE IR
@, h AP, RAEMRMmE, =
RIFR O AR,

t FHRTE Z ELE ARG E, I
LZPyP, d 15 E MR,

Ty HIBGER 2 R, P
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., HRABEERER, B2, WREBE EEEEACAEERE, SRR
%o WUEIFILH R4, wEERREMHNMGN T, EREN2E, BAEWHTES, HKH
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§ 3. HMAZEZER

— WTRIFEEIE . A TREAHEAE, AT JaEAT R 2 A T R S T AR A

RAK, AR FECEBIMT, BRI B e, MIEERE LR g, dlesi
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TTEImEE,
= FIRARR, W RUFATEIE SR AU IR, AR 22 rhiff R 8y 22 B — R 1
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— SRR 25° BRE
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sind=sin L sinh-cosL cosh cosZ
sint=sin Z cosh/cosd
h=0°
. sind=cosL cosZ
sin t==sin Z/cos & L=25°, logcos L=9.9573
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| )
Z log cosZ log sinZ ; log sind log cos d 1 d k log sint |‘ t

SR R S S S .

0 ' 65 00 00 00
15 9.9849 9.4130 9422 6843 1 61 06 97287 32 22 30

225 9936 5828 9229 7378 ; 56 b1 8450 44 25

30 9375 6990 8948 7921 ‘! 51 43 9069 53 49

45 8495 8495 8068 8852 i 39 51 9643 67 05

60 6990 9375 6563 9501 26 57 9874 76 16

675 5828 9656 5401 9722 ‘ 20 18 9934 80 00

75 4130 ,9849 3703 9877 13 34 9972 83 30

90 | | 00 00 90 00

105 4130 .9849 1 3703 9877 —13 34 9972 9% 30

1125 5828 9656 ! 5401 . 9722 —20 18 9934 100 00

120 6990 9375 ! 6563 9501 —26 57 9874 103 44

135 8495 8495 } 8068 8852 —39 51 9643 112 55

150 9375 .6990 i 8948 7921 —51 43 9069 126 11

1575 9656 5828 ] 9229 7378 —~56 b1 8450 135 35
165 9849 4130 § 9422 6843 —61 06 7287 147 37 30

180 1 | —65 00 180 00

|
=, db#E 25° REERE
sind=sin L. sinh+cosL cosh cosZ=A-+B
sin t=sin Z cos h/cos d
L=25° log'sinh=9.6259 log cos h=9.9573
‘ ]
Z ;log cos Z‘ A logB [ B ‘ A+B=sind s d log sin Z! log cos dj log sin t t
h=30° log sinh=9.69990 log cosh=9.9375
5 ST 7 i ° ’
225 99656 1.8604 0.72521 0.9365! 69 28! 95828 95449 9.9754% x—170 54
45 1 8495 k 7443 .5550%| ,76631‘ 50 020 8495 8077 .97932 72 2
67.5 5828 4776 .3004? .511’7,\ 30 4’71L 9656 ,934(); .9691'; 68 38
90 r 0.2113 0.00003 .2113i 12 121 10.0000 .99011 90474 62 22
112.5 5828 4776 —0.3004§ —0.0891,— 5 06: 9.9656 ,0082, 9049 53 27
135 8495 7443 —0.5550 —0.3437]—20 07j 8495 .9727% 8143 40 42
157.5 9656 8604 ~0.7252) ~o‘5139] —30 56, 5828 9334 5869 22 43
h=45° log sin h=19.8495 logcosh=0.8495
]

225 9.9656 17724  0.5921 0.8909] 63 00{ 9.5828/ 9.6570] 9.7763 36 3
45 8495 l 6563 A532, 7520, 48 45% 8495 - 8191 8799 49 19
67.5 58281 0.2988) 3896 2452 b440) 33 58; ‘96561 .9239’ .8912J 51 7
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Z |logcosZ A |logB B A+B=sind d  ilogsinZ|log cosdilog sin t t
S oL S N S
90 0.2988 0.0000 2988 17 231 0.0000 9797 8698 w—47 49
112.5 5828 38961 —0.2452 .0536] 3 05 .9656 9994 8157 40 51
135 8495 6563 —0.4532 —0.1544[— 8 53 .8495 9948 7042 30 24
157.5l 9656 7724) —0.5921 -~0.2933 —17 03 5828 9805 4518 16 26
h=60° log sin h=9.9375 log cos h=9.6990 7
225 99656 16219 0.4187 0.7846, 51 42 9.5828? 9.7924] 9.4894 17 58
45 .8495 , 5058 .3205 6864 43 21 .8495 8619 7866 37 43
67.5 - 5828 2391 1734 5393 32 38 .9656;‘ 9254 7392 33 16
90 0.3659 0.0000 3639 21 27 10.0000; 9689 7301 32 03
1125 0.5828 1.2391 ~0.1734 19250 11 06 9.9656§ 9.9918] 9.6728 28 05
135 8495 ‘ .5058| —0.3205 0454 2 36 .8495! 9995 5490 20 43
157.5 9659 6219 —0.4187 —0.0528 —3 02 5828, .9994 11 03
i i
=, BREAEEENRE
sind=cos L cosZ
sint=sin Z/cos d
Z log cos Z log sin 7 log sind ’l log cosd d log sint t
L=15° log cos L.=9,9849
5 7 R
0 75 00 00 00
15 9.9849 9.4130 9.9698 9.5570 68 52 9.8560 45 52
30 9375 .6990 9224 7390 56 45 9600 65 46
45 8495 8495 8344 8635 43 05 9860 75 32
60 6990 9375 .6839 9423 28 53 9952 81 30
75 4130 9849 3979 9859 14 28 .9990 8 10
90 J‘ 00 00 90 00
|
L=30° logcos 1L.=9.9375
0 60 00 00 00
15 9.9849 9.4130 9.9224 9.7390 56 45 9.6740 28 10
30 1{ 9375 .6990 8750 8205 48 35 8785 49 06
45 8495 8495 7870 .8980 37 45 1 9515 63 25
60 | 6990 9375 6365 .9549 25 40 ‘ 9826 73 53
(G 4130 9849 3505 9888 12 56 ; 9961 82 20
90 00 00 | 90 00
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Z log cos Z log sin Z log sind log cosd ‘ d log sint t
L=45° log cos L=0.8495°
) T ' <] K [+ I4
0 ‘ i 45 00 00 00
15 9.9849 9.4130 9.8344 9.8635 43 05 9.5495 20 46
30 9375 6990 870 8980 37 45 8010 39 14
45 8495 .8495 .6990 9375 30 00 9120 54 45
60 6990 9375 5485 9709 20 43 9666 67 48 -
75 4130 9849 2625 9926 10 33 9923 79 15
90 00 00 90 00
L=60° log cos L.==9,6990
0 30 00 00 00
15 9.9849 9.4130 9.6839 9.9423 28 53 9.4707 17 12
30 9375 .6990 6365 9549 25 40 7441 33 42
45 8495 8495 5485 9709 | 20 43 8786 49 06
60 6990 9375 3980 9860 ] 14 29 9515 - 63- 25
75 4130 9849 | 1120 9963 ‘ 7 26 9886 76 56
90 ! i 0 00 90 00
O PO ! e
L=75° log cos L=9.4130
0 ‘w 15 00 00 00
15 9.9849 9.4130 ‘ 9.3979 9.9859 14 28 9.4271 15 30
30 9375 6990 1 3505 9888 12 56 7102 30 52
45 8495 8495 i 2625 99026 10 33 .8669 46 00
60 .6990 9375 I 1120 9963 7 26 9412 60 50
75 4130 9849 8.8260 9990 3 80 9859 73 30
90 00 90 00
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A REEFIAZRE, R R

B B % hi4 Mg SR —mp =amEp uLkRE BE RE
Andromeda it 4 And 0 3 2 13 1
Aquarius O Agr 0 0 4 18
Aquila K JE Agl 1 0 5 7
Aries B % Ari 0 2 1 5
Auriga m e Aur 1 2 3 1
Bootes ¥ = Boo 1 1 4 13 1
Camelopardalis B 3y Cam 0 0 0 6
Cancer B & Cnc 0 0 0 6 1
Canes Venatici B KX Cvn 0 0 1 2

Canis Minor /R Cmi 1 0 1 2
Cassiopeia i 5 Cas 0 3 3 7
Cepheus i FE Cep 0 1 5 8
Cetus g Cet 0 1 6 11
Coma Berenices 5 % Com 0 0 0

Corona Borealis i & Crb 0 1 1

Cygnus K # Cyg 1 2 3 17
Delphinus ¥ K Del 0 0 2 4
Draco K # Dra 0 1 7 14
Equuleus . /N B Equ 0 0 0 3
Fridanus ' ¥ T Er 1 0 6 28
Gemini W F Gem 2 1 8 8
Hercules i fii Her 0 0 7 23 1
Hydra £ g Hya 0 1 6 21
Lacerta "8 B Lac 0 0 0 9

Leo MM F Leo 1 3 4 10

Les Minor AN LM 0 0 0 4

Libra x # Lib 0 1 2 6
Lynx K # Lyn 0 0 1 7

Lyra K Z Lyr 1 0 2 7
Monoceros Bt B Mon 0 0 0 9 1
Ophiuchus It & Oph 0 3 8 20
Orion ¥ B O 2 ) 5 22
Pegasus & B Peg 0 3 5 11
Perseus W 4l Per 0 2 5 19 3
Pisces # i Psc 0 0 1 16
Sagitta K% Sge 0 0 1 3
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W o O W N W N0

106 & % & %
RO 4 W hEA MR %R TSR =%E
Serpens B O Ser 0 1 6 9
Sextans AR Sex 0 0 0 1
Taurus & 4 Tau 1 1 4 15
Triangulum = f Td 0 0 2 1
Ursa Major L e UMa 0 6 11 6
Ursa Minor /N g UMi 0 2 1 6
Virgo = r Vir 1 0 5 12
Vulpecula I ¥ Val 0 0 0

Antila WofE Ant 0 0 0 3
Ara K Ara 0 0 5 2
Caelum B Cae 0 0 0 2
anis Major * X CMa 1 4 3 14
Capricornus e ¥5 Cap 0 0 2 11
Carina e e Car 1 3 7 13
Centaurus 22 AJE  Cem 2 5 6 21
Columba x 5 Col 0 0 2

Corona Australis H & CA 0 0 0

Corvus B 3 Crv 0 -1 3

Crater B 8 Crt 0 0 0

Crux W+ Cru 3 0 -2

Dorado @ f Dor 0 0 1

Fornax K 4% For 0 0 0

Grus K Gru 0 2 2
Horologium Kt 4 Hor 0 0 0

ndus MsiZz  Ind 0 1 3

Lepus K B Lep 0 1 4

Lupus 3 3 Lus 0 0 8 17
Microscopium Hathes  Mic 0 0 0 1
Norma M R Nor 0 0 0 3
Phoenix JB, B Phe 0 1 2 7
Pictor i R Pic 0 0 0 2
Piscis Austrinus B fi PsA 1- 0 0 6
Puppis W B Pup 0 3 5 21
Pyxis WO Pyx 0 0 1 2
Sagittarius AN B Segr 0 3 8 15
Scorpius K Sco 1 6 8 11
Sculptor £ £ Sd 0 0 0 4
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BB 4 M PR R SR R Sl kR B BT
Scutum J& M Sct -0 0 0 4
Telescopium winigs  Tel 0 0 0 3
Vela o Vel 0 4 4 9
. AEEYAR—EFE
MAIEaE HEA HBoA Bk 7 N
a Eri Achernar KT — 06. o1 36™ 27 —57° 24’ 33"
aTau Aldebara Hom R 1.1 04 33 58 +16 26 33
B Ori Rigel 2 m b 0.3 05 12 54 —8 14 23
a Aur Capella HOIE 0.2 05 14 10 +-45 57 56
a Ori Betelgeuse 22 75 WU 0—1 05 53 20 + 7 24 08
a Car Canopus 2 A —0.9 06 23 12 —52 400 36
aCMa  Sirius K OB —16 06 43 39 —16 40 05
o Gem Castor e W = - 1.6 07 32 26 +31 57 51
a CMi Procyon Mo = 0.5 07 37 31 + 5 18 48
BGem  Pollux I = 1.2 07 43 14  +28 06 35
aLeo Regulus BHRRE 13 10 06 34 +12 08 03
«,Cru Acrux +epin 1.0 12 24 42 —62 54 39
7Cru TG 1.6 12 29 16  —56 55 23
BCru TER= 15 12 45 43 —59 30 12
aVir Spica LN 1.2 13 23 24 —10 59 04
B Cen B oE — 0.9 14 01 24 —60 12 36
a Boo Arcturus : H 0.2 14 14 07 +19 21 31
a Cen Rigil Kent 7 " = 0.1 14 37 17 —60 41 46
a Sco Antares OERE 1.2 6 27 19 —26 21 30
a Lyr Vega & 0.1 18 35 47 +38 45 03
a Aql Altair I - 0.9 19 49 07 + 8° 46" 38
aCyg Deneb R @M 1.3 20 40 16 +45 09 29
aPsA Fomalhaut Jb7&E AT 1.3 22 55 47 —29 48 11
JAs REBESAREE
T4 e R 44 i N I ST A
H. V133, Persei ~5 02" 17" 12°  +56° 55 7
H. V34, Persei ~5 02 20 24 +56 53
M34  Persei ~5 02 38 48 +42 32
M38, Aurigee 05 25 18 +35 48
M37,  Aurigae 05 49 00 +32 33
H. VI 2, Monocer ‘ ~5 06 30 00 +04 54

M41, Canis Ma;j. ~5 06 44 54 —20 42
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g5 AE AT MEES kK #E i HEE

Ma44, Cancri, Preesepe ~5 08 37 12 4+20 10

o, Centauri ~4 13 23 21 —47 03

M 3, Canum 13 39 b4 +28 38

M13, Herculis, The Great Cluster in Hercules ~5 16 39 54 4+36 33

M7, Scorpii ~5 17 50 42 —34 48

Ju. RKEBEFIAKRE

75 A4 I B OE A OB il I A, B2
h m (o] 4

H31, Andromedz, The Great Nebula in Andromeda 00 40 -+41 00 JRFISFELEE

M33, Trianguli, 01 31 430 24 SRR EE

M42, Orionis, The Great Nebula in Orion 05 325—05 25 RN RE
11 118 +55 17  SUTREE

M97, Ursee Maj., The Owl Nebula
A~ B £ B B
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The Universal Star Map and the Sky above 25° Lafi'r)nude
Hsing-hsu Chen

An attempt is made by the author to provide fairly simple and convenient directions to those
who are interested in star-watching. The structure of the celestial sphere is described first. Then
various methods of projecting the stars of the celestial sphere onto a plane are discussed. Finally,
how the universal star map is made is described in detail.

The author adopts the equidistant projection method because of its definite dimension and less
deformation of mapping. The stars in the equatorial celestial sphere are carefully plotted according
to the Norton Stars Map onto a set of equidistant concentric circles. Around the outermost
circle, dates are expressed with March 21 coincident with Zero-Hour line, which is the radial
line coming out from the North Celestial Pole and passing through the Vernal Equinox. On the
same basis, the visible semi-celestial sphere of a certain latitude can be drawn on another sheet of
cardboard by applying certain spherical trigonometrical formulas. This projection is then cut out,
leaving a window. Opposite to the celestial window, an hour window is also cut out from 6 P.M.
to 6 AM...The midnight line is in line with the north-south direction of the celestial window.
The universal star map of the sky observed from above 25° latitude by matching coaxially the star
map and the cover containing the two windows.

At the end, several remarks are added to show how to use the map and how to modify it in
certain cases, such as the deformation of constellations and corrections necessary in observation

places departing from the meridian of a certain time zone.
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