
MISCELLANEOUS ASTRONOMICAL DATA 

UNITS OF LENGTH 

1 Angstro m unit 10-' e m . 
1 micron I(}-' em. 
1 meter 10' em. - 3.280 84 feet 
1 kilo meter 10' e m . = 0.62137 mile. 
1 mile 1. 60 9 3.5 X 10' e rn. 1.&0935 k m. 
1 astrono mic al unit 1.40 .504 X io» e m . 92.897,416 mile. 
1 lig ht year 9. 463 X 10" e m. 5.880 X 10" mile. - 0 .30 69 pa rsecs 
1 parsec 30 .8·tX lO" e m . 19. 1&X IOu mi le. - 3 .259 I. y. 
1 rneaa parsec 30 .84 XIO" em. 10 .1&XIO" mile. -3.259 X Ill' I.y 

UNITS OF TIME 

Si dereal day 23 h 56". 04 .0 0. of me an sola r li me 
Mea n sol ar d ay 24 h 03". 5&.5&. of sid ereal t ime 
S ynoclical mon th 20 d 12h 44".; s ide rea l mo n th = 27 d 07h 4;1", 
Tropical year (o r di na r y) -365d 05h 48m 46. 
Sidereal year - 36 5d 06h 09". 10. 
Eclipse ye ar -346d 14h 53", 

TaB EARTH 

EQuatorial radius, a - 396 3.3 5 miles; flat.tenirig, - (a -b) /a -1 /297 .0 
Polar radlus, b.,. 3050.01 miles 
1° of latitude 69 .0 57 -0.34 0 co . 2~ mile. (at latitude ~) 

I" of longitude 69 .2:12 co. ~ -0.0584 co. 3~ miles . 

Mass of earth 6.6 X 1011 tons ; vel ocity of e scape from EB -t. .D·l mil ea yeec. 
EARTH'S ORflITAL MOTION 

Solar parallax - 8."80; constant of aberration - 20."47 
Annual general precession - 50 ."25 ; obliquity o f ecliptic =- :.?a Q 2(;' 50" (19 39) 
Orbital velocity = 18..5 milea /sec.: parabolic velocity at EB = 26.2 miles lser. 

SOLAR AloTION 

Solar apex , R .A. I ~h O·lm ; Dec. + 31° 
Sol ar ve loci t y - 12 2 miles / sec. 

THE GA LACTIC S YSTEM 

N orth pol e oi ga la c t.ic pla ne R.A . 12h 40,n, D ec. + 28° (1900) 
Centre . .32 .';° ga la ct ic longitude, ~ R .A. 17h 24m , Dec. -30· 
Di st.ance to centre = 10,000 pa rsecs ; diameter - 30 ,000 parsecs. 
Rotatio nal ve locity (a t gun) :-. 262 k m .yse c. 
Rotatio nal perio d (a t s u n) - 2.2 X 10' yean 
Mass 2 X Ion solar masses>ell 

EXTRAGALACTIC NEBULAR 

Red sh ift - +530 km./sec ./mega par.ee-+l01 mil es / , ec./ millio n l.y 

RADIATION C ON STANTS 

Velocity of li gh t = 299 .77 4 km./sec. ~ l :-iu, 271 mi les/ sec. 
Solar constant 1.9 3 gram calorl ea/aq ua re cm./minute 
Light ratio for one magnitude - 2.512 : lac ratio - 0.4000 
Rad iation from a star of zero apparent magnitude 3 XIO-' meter candle.:::z 

Total e nergy emitted by a star of zero absolute magnitude - .~ X Ion horsepower 

MISCELLANEOUS 

Constant, of gravitation, G - 6.670 X 10- ' c.a.e, unit. 
Mass of the electron, ". - .9 .03.5 X ll}- II gm.; mass of the proton -1.662 XIO-U 1m 
Planck's constant, h ~ 6.55 X 10-" erl. sec. 
Loschmidr'a number - 2.705 X 10" molecules/cu. em. of gao at N.T.P. 
Absolute temperature 1'" K - 1"'C +273· - 5/9 (1'" F +459·) 
1 radian _ 57°.2958 .. - 3.141,592,653,6 

_ 3437'.75 No. of square degree. In the .ky 
- 206,265" ~41.2r.3 
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THE CON, T ELLATIONS 

LATIN AND E NGLI SH NAM ES WITH ABBREVIATI ONS 

And ro meda , 
(Cha ined Maiden) ... An d 

Antlia, A i r Pump . . . , . . Ant 
Apus, Bi rd of Paradise . . . ps 
Aqu arius , nlater-bearer .. J\ q r 
Aquila , Eagle Aq l 
Ar;J, A ltar Ara 
Aries, Ram . . , Ari 
Auriga, (Cha rioteer ) Aur 
Boot es, (He rds m a n ) Boo 
Ca elum , Chi sel. ... ; Cae 
Camelopardulis , Giraffe.. Cam 
Cancer, Crab Cnc 
Canes Venatici, 

Hunt ing Dogs CVn 
Canis Major, Greater Dog.CMa 
Canis Minor, Les ser Dog.CMi 
Capricorn us, Sea-goat Cap 
Ca rina , K eel. Car 
Cassiopeia , 

(L ady in Chair) Cas 
Centaurus , Centaur Cen 
Cepheus, (K i ng) Cep 
Cetus, Whale Cet 
Charnaeleon, ChamaeleonCha 
Circinus, Compasses Cir 
Columba, Dove Col 
Coma Berenices, 

Berenice's Hair Com 
Co ron a Australis. 

Southern Crown CrA 
Corona Boreal is. 

Northern Crown erD 
Corvus, Crow Crv 
Crater. Cup Crt 
Crux, (S outhern ) Cross . . Cru 
Cygnus, Swan Cvg 
Delphinus, Dolphin Del 
Dorad o , Swordfish Dar 
Drac o, Dragon Ora 
Equuleus, Little Horse Equ 
Eridan us, Riter Eridanus .Eri 
Fornax, Furna ce For 
Gemini , T wins Gem 
G ru s, Crane Gru 
Hercules. 

(K neeling Giant ) ll er 
Horologium , Clock Hal' 
HYdra, H'aler-snake Hva 
H ydrus, Sea -serp ent H yi 
Ind us, India n Ind 
Lacerta, Lizard Lac 

Andr 
Anti 
Apus 
Aq a r 
Aqil 
Arae 
Ar ie 
Auri 
Boot 
Cael 
Caml 
Cane 

CVen 
CMaj 
CMin 
Capr 
Cari 

Cass 
Cent 
Ceph 
Ce ti 
Cham 
Circ 
Calm 

Coma 

Co rA 

ce-n 
Cory 
Crat 
Cruc 
Cyzn 
Dlph 
Dora 
Drac 
Equl 
Erid 
Forn 
Gemi 
Grus 

Here 
Bora 
Hyda 
Hyd i 
Indi 
Lacr 

.e o , L ion Leo 
Leo , l inor , Lesser L ion .. L?vli 
Le JUS , H are Lep 
Libra , Sca le Lib 
Lupus, Wo lf Lup 
Lynx, L ynx LYII 
L ' ra , L yre Lyr 
, [en sa , Table (11iountain )iVIen 
Mi cr oscopium, 

Microscope Mic 
Monoceros, Unicorn Mon 
Musca, Fly Mus 
Norma, Square No r 
Octans , Octant. Oct 
Ophiuchus, 

Serpent -bearer Oph 
Orion . (Hunter) . . . . . . • . Ori 
Payo,Peacock Pav 
Pegasus, ( W i nged Horse) Peg 
Perseus, (Champion ) PCI' 
Ph oen ix, Phoenix P he 
Pict or, Painter Pic 
Pi sces, Fishes. : Psc 
Pisci s Australis, 

Southern Fish PsA 
Puppis, Poop Pup 
Pyxis, Compass Pyx 
Reticulum, Net Ret 
Sagitta, A rro'~' Sge 
Sagittarius, Archer Sgr 
Scorpius, Scorpion Scr 
Sculptor, Sculpt or , .Scl 
Sc utum, Shield Set 
Serpens, Serpent Se r 
Sextans, Sextant Sex 
Taurus, Bull T au 
T elesc opium, Telescope . .Tel 
Triangulum, Triangle . . .Tri 
Triangulum Australe, 

Southern Triangle TrA 
Tucana, Toucan Tuc 
Ursa Major, Greater Bear.lIM a 
U" a Minor, Lesser Bear . U l\l i 
Vela , Sails . . Vel 
Vir g-o, Vir gin Vir 
Vol.rns, Flying Fish Vol 
Vulpecula, Fox Vul 

The -l-letter abbreviations 
ten ded to be used in cases 
ma ximum saving of space 
necessary. 

5 

Leoll 
LMin 
Leps 
Libr 
Lup i 
Lvnc 
Lv ra 
l'iiens 

Micr 
M ono 
1Iusc 
Norm 
Octn 

Ophi 
Orio 
Payo 
Pegs 
Pers 
Phoe 
Pict 
Pisc 

PscA 
Pupp 
Pvxi 
Reti 
Sgte 
Sgtr 
Scor 
SCIlI 
Scut 
Serp 
Sext 
Taur 
Tele 
Tria 

TrAu 
Tucll 
U;\laj 
Ul\lin 
Velr 
Virg 
Vain 
Vulp 

are in­
where a 

is not 
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EXTRA-GALACTIC NEBULAE
 

Among the hundreds of thousands of systems far beyond our own galaxy 
relatively few are readily seen in small telescopes. The following list conta ins 
a selection of the closer brighter objects of this kind. The first five columns 
give the catalogue numbers, constellation and position on the celestial sphere. In 
the column Cl, E indicates an elliptical nebula, I an irregular object, and Sa, Sb, 
Sc spiral nebulae, in which the spiral arms become increasingly dominant com­
pared with the nucleus as we pass fro m a to c. The remain ing columns give 
the apparent magnitude of the nebula, its distance in light years and the radial 
velocity in kilometers per second. As these objects have been selected on the 
basis of ease of observation, the faint, very distant objects which have spec­
tacularly large red shifts, corresponding to large velocities of recession, are not 
included . 

, 
N.G .C . M 

-- ­ - -

Con 

-_. 

It 1950 
h m 0 

0 , CI Dimens. , , Mag. Distance 
l.y . 

--- ­
221 32 And 00 39.9 +4036 E 3 X3 8.8 800,000 
224 31 And 00 40.0 +41 00 Sb 160X '!O 5.0 800,000 

SMC Tuc 00 53 -72 38 I 220X220 1.5 100,000 
598 33 Tri 01 31.0 +3024 Sc 60X40 7.0 700,000 

Ll'vIC Dor 05 21 -6927 I 430 X530 0.5 90,000 

3031 81 m,'1a 09 51.5 +69 18 Sb 16)(10 8.3 2,400,000 
3034 82 UMa 09 51.8 +69 58 I 7 X 2 9.0 2,600,000 
3368 96 Leo 10 44.1 +1 205 Sa 7X 4 10.0 5,700,000 
3623 65 Leo 11 16.3 +13 22 Sb 8X 2 9.9 ,),000,000 
3627 66 Leo 11 17.6 +13 16 Sb 8X 2 9.1 4,300,000 

4258 CVn 12 16.5 +4734 Sb 20X 6 8.7 4,600,000 
4374 84 Vir 12 22..5 +13 09 E 3X 2 9.9 6,000,000 
4382 85 Com 12 22.9 +1828 E 4X 2 10.0 3,700 ,000 
4472 49 Vir 12 27 .2 +08 16 E 5X 4 10.1 5,700 ,000 
4,565 Com 12 33.9 +26 It} Sb 15X 1 11.0 7,600,000 

4594 Vir 12 37.4 -11 20 Sa 7 X 2 9.2 7,200,000 
4649 60 Vir 12 41.1 +11 50 E 4X 3 £'.5 7,500,000 
4736 94 CVn 12 48.6 +41 24 Sb 5X 4 8.4 3,000,000 
4826 64 Com 12 54.3 +21 57 Sb 8X 4 9.2 1,300,000 
5005 CVn 13 08.1; +3720 Sc sx 2 11.1 6,600,000 

5055 63 CVn 13 13.6 +42 18 Sb 8X 3 9.6 3,600,000 
5194 51 CVn 13 27.8 +47 27 Sc 12 X 6 7.4 3,000,000 
5236 83 Hya 13 34.2 -2936 Sc lOX 8 8 2,900,000 
6822 Sgr 19 42.4 -14 53 I 20XI0 1I 1,000,000 
7331 Peg 22 34.8 +3359 Sb 9X 2 10.4 .5,200,000 

Vel. 
km/sec 

-
-
+ 
-
+ 

-
+ 
+ 
+ 
+ 

+ 

185 
220 
170 
70 

280 

30 
290 
940 
800 
650 

500 
+1050 
+ 500 
+ 850 
+1100 

+1140 
+1090 
+ 
+ 
+ 

+ 
+ 
+ 
-
+ 

I 

290 
150 
900 

450 
250 
500 
150 
500 
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GALACTIC NEBULAE
 

The galactic nebulae here listed have been selected to inc1u e the most 
readily observa ble representa tives of planetar nebulae suc h as the Ring ebula 

Lyra, diffuse bright nebulae like the Orion nebu la and dark ab sorbing 
nebulosit ies such as the Coal Sack. T hese objects are all loca ted in our own 
galactic system. T he first live columns give the i en ti fica tion and position as 
in the table oi clu sters, In the Cl col mn is gi ven the classification of e 
nebula, planeta ry nebulae being Ii ted as P I, di ffu e nebulae as Di ], an d dark 
nebulae as Drk. Si3~ indicates approxirn tely the g reatest ap pa rent diameter 
in minutes of arc ; and m n is the magnitude of the planetary nebu la and III • is 
the magnitude of its centra l star. The distanc is given in light years, and the 
name of the nebulae is added for the better kn own objects. 

, 
a 1950 IS m Name:\t Ca n Cl Size rn Dist.N.G.e. ,. I
 •h m n l.y. 

-
Per 01 38.3 PI i .s 11
 17
 15,000 7n650
 +51 20
 

PI 11
1
 T au 05 31.5 +21 59
 6
 16
 tO,OOO Cra b 1952
 
-05 25
42
 Ori O:i 32.5 Dif 30
 Orion 1971i 1.800 
-02 29
 Drk 4
 HorseheadB8:i Ori 05 38.0 300
 

Difl\lo n 06 36.4 2
 Hubble's var2261
 +0847 

PIGem 07 26.2 0.3 10
 2,8002392
 +21 02 8
 
-18 05 PIPup 07 39.6 0.9 11
 16
 8 ,600 2440
 

tl 7
 11 11.8 PI 3.3 11
 14
 12,000UMa Owl3587
 + 55 17
 
c«, 12 48
 -63 Coa lsack Drk 300
 300
 

12
16 42.4 PI 0.3 10
 5,6006210
 Her +2354 

-23 36
 20
17 20 .5 Drk 400
 S neb ula B72 Oph 
17 59.3 -2302 D if 24
 Tri tid 6514
 20
 Sgr 3.200 

- 27 52
 Drk Sgr 17 so.o 5
B80 
18 00.6 -2423 o.r Lag oon 6523
 8 Sgr 50
 3,600 

11
17 58 .6 PI 0.4 3,5006543
 Dra 9
+6638 

18 10.2 PI 0.2 12
6572
 Oph 9
 4,000+06 50
 
18 12.7 -18 Iii 15
 B92 DrkSgr 

-16 12
17
 18 18.0 Dif 26
 3,000 Horsesh oe 6618
 Sgr 
18 52 .0 1.4 9
 14
ii7 Lyr PI 5,400 Ring6720
 +32 58
 
19 43 .5 1'1 0.4 11
 3,400 Cyg +50 24
 9
6826
 

13
27
 Vu l 19 57.4 PI 8
 8
 3,400 Du mh-bell 6853
 +2235 
D if GO NetworkCyg 20 4;3.6 +:30 32
6960
 

N . AmericaDif 100
Cyg 20 57.0 + H 077000
 
, 12
PI 0.5 8
Aqr 3,0007009
 21 01.41 -11 34
 

PI 0.3 o76G2 13
 3,900And 123 23.4 +42 12
 
I
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STAR CLUSTERS
 

The star clusters for th is obse ing list have been select to include the 
more conspicuous members of the two main c1asses---open clusters and g lobular 
clusters. Most of the data are from Shapley's Star Clusters and from Trump­
ler's catalogue in Lick Bulletin No. 420. In the following table N.G.C. indicates 
the serial number of the clus ter in the New General Ca logue of Clusters and 
Nebulae; M, its number in Iessier's ca logue ; Con., th e cons tellation in which 
it is located ; a and 0, its right seensian and declination ; CI., t kind of cluster, 
Op for open or galactic and GI for globu ar : Diam., the a parent diameter i 
minutes of arc; Mag. B.S., the magnitude of the fifth bri ghtest star in the case 
of open clusters, the mean of the 25 brightest for globulars; No ., the number 
of stars in the open clusters down to the limiting magnitudes of the photographs 
on which the particular clusters were studied ; Int . mag., the total appa rent 
magnitude of the globular clusters; and Diste; the distance in light yea rs . 

N.G.C. :\'1 Con. a 191iO 0 CI. 
h III 

0 , 

._­ --

Diam. 
I 

- ­

l\Jag. 
B.S. 
--­

N0'1 Int. 
mag . 

-­--

Dist. 
I.y 

-- ­-- ­ - ­
8(\9 hPer 02 15.5 +56 55 Op 30 7 4,300 
884 xPer 02 18.9 +56 53 Op 30 7 4,300 

1039 34 Per 02 38.3 +42 35 Op 30 9 80 1,500 
Pleiades 45 Tau 03 44.5 +2358 Or 120 4.2 250 490 
Hyades Tau 04 17 +15 30 Op 400 4.0 100 120 

1912 38 Aur 05 25.3 +3548 Op 18 9.7 100 2,800 
2099 37 Aur 05 49.0 +3233 Op 24 9.7 150 2,700 
2168 35 Gem 06 05.7 +2421 Op 29 9.0 120 2,700 
2287 41 CMa 06 44.9 -2042 Op 32 9 50 1,300 
2632 44 Cnc 08 37.2 +20 10 Op 90 6.5 350 490 

5139 wCen 13 23.7 -47 03 GI 23 12.9 3 22,000 
5272 3 CVn 13 39.9 +28 3~ GI 10 14.2 4.5 40,000 
5904 5 Ser 15 15.9 +02 16 GI 13 14.0 3.6 35,000 
6121 4 Scr 16 20.5 -2624 GI 14 13.9 5.2 24,000 
6205 13 Her 16 39.9 +3633 Gl 10 13.8 4.0 34,000 

6218 12 Oph 16 44.6 -01 51 GI 9 14.0 6.0 36,000 
6254 10 Oph 16 54.5 -0402 GI 8 14.1 5.4 36,000 
6341 92 Her 17 15.6 +43 12 GI 8 13.9 5.1 36,000 

. 6494 23 Sgr 17 54.0 -19 01 Op 27 102 120 2.200 
6611 16 Ser 18 16.0 -13 48 Op 8 10.6 55 6,700 

6656 22 Sgr 18 33.3 -2357 GI 17 12.9 3.G 22,000 
7078 15 Peg 21 27.6 +11 f>7 GI 7 14.3 52 43,CJU 
7089 2 Aqr 21 30.9 -01 04 GI 8 14.6 5.0 45.000 
7092 39 Cyg 21 30.5 +48 131 Op 32 e.s 25 1,000 
7654 52 Ca s 23 22.0 I +61 19 Op 13 11.0 1120 4,400 
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...., 

Star 

o 
lQ 
a> 
-< 

P­
o... c.. I:: 
..2 

1:: .... 
I:: 0 
<::E 

h m o I /I /I km./sec. 
r/J Sgtr . 18 43 -27 03 3 .3 88 . 150 .015 217 -0.8 +21.5­

!1,8 Lyra . ....... 48 +33 18 3.4-4.1 82p .011 .006 543 -2.7 -19.0­
q Sgtr , 52 -2622 2.1 83 .067 .021 155 -1.3 -10.7 
'Y Lyra... . . . . . 57 +3237 3.3 89p .008 .016 204 -0.7 -21.5­

Ill" Sgtr........ 59 -2957 2.7 A2 .019 .035 93 0.4 +22.1 

t Aqil. 19 03 +1347 3.0 AO .193 .038 86 0.9 -25. ­
T Sgtr . . . Ot -27 45 3.4 KO .268 .036 91 1.2 +45.4­
w Sgtr.. 07 -21 06 3.0 F2 .041 .017 192 -0.8 - 9.8 
8 Drac........ 13 +6734 3.2 G8 .135 .028 116 0.4 +24.8 
8 Aqil........ 23 + 301 3.4 A3 .267 .052 63 2.0 -32.3­

11131 Cygn . . . . . . . 29 +2751 3.2 KO .010 .010 326 -1.8 -23.9­
118 Cygn.. . . . . . 43 +4500 3.0 Al .067 .023 116 0.2 -20 . 
'Y Agil.. 44 +1029 2.8 K3 .018 .018 181 -0.9 - 2.0 
a Aqll...... . . 48 + 844 0 .9 A2 . 659 . 184 18 2.2 -26.1 

e Aqil 20 09 - 0 58 3.4 AO .035 .018 181 -0 .3 -28.6­
lI,8 Capr.... . . .. 18 -14 56 3 .2 F8 .042 .022 148 -0 .1 -19.0­
'Y Cygn...... . 20 +4006 2.3 F8 .006 .008 407 -3 .2 - 7.6 
a Pava....... 22 -56 54 2.1 83 .087 .014 233 -2.2 + 1.8­
a Indi........ 34 -4728 3.2 G2 .072 .034 96 0.9 - 1.1 
a Cygn....... 40 +4.5 06 1.3 A2p .004 .C02 1630 -7.2 - 6.3­
E Cygn....... 44 +33 47 2.6 G7 .485 .040 81 0 .6 -10.5­

l" Cygn 21 11 +30 01 3.4 G6 .061 .018 181 -0.3 +16.9­
a Ceph....... 17 +6222 2.6 A2 .163 .076 43 2 .0 - 8 . 
{j Ceph....... 28 +7020 3 .3-3.4 81 .013 .006 543 -2.8 - 7.2 
,8 Aqar. ....... 29 - 5 48 3.1 Gl .020 .008 407 -2.4 + 6.7 
E Pegs........ 42 + 9 39 2.5 K2 .028 .014 233 -1.8 + 5.2 
s Capr . ...... . 44 -16 21 3.0 A3 . 395 .062 53 2 .0 - 6.4­
'Y Grus . . .. . . . . 51 -37 36 3.2 88 . 114 .020 163 -0.3 - 2.1 

a Aqar 22 03 - 0 34 3.2 GO . 019 .006 543 -2.9 + 7.6 
a Grus........ 05 -47 12 2.2 85 .202 .036 91 0.0 +11.8 
a Tucn....... 15 -60 31 2.9 K5 .088 .019 172 -0 .7 +42.2­
,8 Grus... .... . 40 -47 09 2.2 M6 .131 .010 326 -2 .8 + 1.6 
7/ Pegs........ 41 +29 58 3.1 Gl .039 .016 204 -0.9 + 4.4­
a Psc, A.. .. . . 55 -29 53 1.3 A3 .367 .118 28 1.7 + 6.5 

,8 Pegs 23 01 +27 49 2.6 M3 .235 .020 163 -0.9 + 8.6 
a Pegs........ 02 +14 56 2.6 AO .077 .033 99 0 .2 - 4. -
'Y Ceph....... 37 +77 21 3.4 Kl .167 .062 53 2 .4 -42 .0 
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