
Calcium Clouds in the Milky Way. 
GRSTLEMES,--- 

In the spectrum phofogrrtphs of Nova Aqnilce obtainad 
liere in J111le last, 1 find a very narrow and rather faint abaorption- 
line superposed npon the brighi, emission-band He, and on one 
plate ~yilich extends further to~vards the ultra-violet there ia a 



similar line sep;~ra.fetl fro111 i t  by a dist~nce equal to the intervnl 
betwee11 the JrI alld lilies of cali.iui~~. TIlcse lines coincide 
ulnost a-i th the centres of the H ;iud iC fines in the spectrum 
of Arcturus, which is itnpressed on the plates for coluparison. 
Nensures of the line near li gi1.e the lolloivirl~ results, W I X L ~ ~  
corrected, for the sunall displacemeut of t11 c -4 ~ctun l s  !iues 
towards recl due to the Earth's orbital motion :ttld Arctul*~is's 
radial motion :- 

1918 June 16 .......... ;g6Sm4 

Obviously, this is the ~alciuin l iuu  )I pri~cticaiiy 1111displttc.c~ci 
in the star, Co~npnriug it ti-ith Kots-laud's \ ; L ~ U C  of 13, t l ~ e  
displacement aulouuts to - 0.28 X.. indtcsr LI; 61 I; : t p p r ~ i \ ~ l l i ~ i g  
velocity of 2 1  knl./sec., or, a~ibtracting the Eartil-3 or!~it:tl lllotioil 
in the direction of the S o n ,  -14 ~ L U . ~ Y ~ L .  \ ~ t l  rC.*pecf t o  f11e 
Sun. But., if the Sun is inuving in the d:-i.er*tiol~ si K.A. rSh, 
Dec. +30°, at - 2 0  km./see., the ccrupdnr;~:t ot tile soinr luotioii 
in  the directioil of the Xova is - 1 7  kui.+ec.. 

I t  appears from this that the cnluitallt T:ipoiir giring rhp-e 
narrow lines in the Kora spectrutt~ i ~ ,  xithin the 1i:::its of 
accuracy of the nlexures, pmeticai!~ ~ta;ion;lq in the liue 
of sight with respect to the sidereal spbtent, and prubablr bas no 
connection with the star. 

This much I deduced before reft.r~-ing to ally previous work on 
the subject. On looking up the literirtizre, I hnd tha t  Hartruenn 
was led to a sirlliIilr conclusioil  wit!^ ruf~reuce t c ~  Xota Yersei and 
6\ Orionis, the latter being a binary stny sho115ng fine 11 and Ii 
lines, tirhich did not share ia the clisplaceulents due to tlte orbitnl 
motion of the star. The H anti h fines in Sova Persei were 
measured by Campbell and JVrigkit, who gaye \slues of radial 
velocity ranging between +4'z atact + 7.7 I,ai./bec. The corn- 
ponent of the r3oltilr uotioa in the direutiors 05 Xul-n Persei I 
estimate as +4 Iim./sec. (Hartlnilrt~r gives it 3s 4 8'7 km./sec.). 
Again, in Nova, Geminorurn S o .  z, bdrtms stld I<~lllschuttrr 
found a radial velocity of + I o kru.i~c. Here the component oi 
solar motion, is +9 Iim./aec. Iu oif three Nova, therefore, if my 
Iueasures are to, bp trusted, we have zl, close approach to a zerc 
velocity for tire cabiuu~ vspour. 

But if these Novse, situated i t 1  widely dlBerent part5 of the 
Milky Way, show ealcium'vapaur stationary in the Eue of sight 
with respect t o  the aidered ay5ktem, the probability seems great 
that the  calciunr has no connection with the Novae, but form* 
clouds of absorbing material distributed over the Milky Waj 
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region; :~nd th:tt these are really st rest with reference to the 
system of st:trs, not merely at  rest in the line of sight. 

ftecetlt luessllres of tila li and 4; lines in binaries seem to  me 
t o  ntld cn~rlnlntive ei-idelice in support of the hypothesis of 
stationa~ry caIcililn c!t)ucls. 111 tile foilowiiig tn5le I gjve the 
velocities Eoui~d in six bi11;lr:t stars in w1:ich special tlttent,iou has 
been given t,o the ,ueasure~iie~~t of tile fine H and li lines :- 

Star. Radial ~elocity Compnr~ent of from H and E solar motion. 
n Aquilz . . . . . .  - I 2.6 -17 

Scorpii ...:.. - 8.5 - 10.5 
o Persei . . . . . .  + 12.4 -+ 6.8 
d Orionis ...... -b 17'2 f17 

VV Orionis . . . . . .  + 16.7 3-17 
e Orionis ...... + 15-6 + 17 

These :ire take11 fro111 the f'z~blicatioi~s of the AlZegAe~~y Ohset.- 
v : t t o ~ y ,  ~01s. ii. :tnd iii., the authors being 3iessrs. Schlesinger, 
Drt~tic.1, atlcl Jordau. I n  tL1e last coluLnli I give IUJT estimate of 
the compouellt of solar motion in the direction of the star. Con- 
siderilig tile order of accuracy to be expected in such measr~res, 
i t  beellis &j me that tlie ~ ~ ~ ~ R I ~ I P L L L  betmeen columus z and 3 is 
cttlrer striliing. hlso the fact has to be borne in mind tilet in 
tl~ese carIy-type biliaries the 13 and I< lines due to the external 
calci~~iu uay I I I  some cases be superposed on faiut calcium lines 
due to the star itself, which \t-ould ui~turally cause discrepancies, 
for the stnr line wc~ultl partake o' the d isp ln~eme~~ts  due to the 
orbital motion; so that the combined line might in some cases 
slioi\~ a slightly variable ~clocity, :rhich seerns actually to be the 
case. 

Iu the Xovs the conditioils are most favourable for detecting 
the st,ztion:~ry calciuiu, for here there is no possibility of con- 
fusion betit-een the H litla clue to the star a i d  the H line of 
the exterrlitl clouct, owing to the enornlaus displacement of the 
absorption-lines in Xove. hlso the wide emission-ball(! e of 
hydrogen covers the position of E, and affords an  admiruble back- 
ground for showing the fine absorption-line. I t  would seem 
alniost worth wl~ile, indeed, to make a new determhation of the 
yular motion bf combiaiug the revults oE llleasures of H and K in 
all tlle recent bright Novie, sssu~uing the calcium to be stationary. 

The spectra iu which I tueasurxl the H line in Nova h q u i b  
were obtained with a 6-iuch pri~srnatic camera nhd two 45' prisms; 
they have s dispersion of 5.8 A. per mm. nt E, and by a special 
arr-tlgement of the apparatus-to be described elselthere- 
a cornpr ison-spectu  of hrcturus is iulpressed on the piates, 
accurately aligned with the N o ~ a  spectrum. With this dispersion 
a. very h;gh degree of accuracy might have been attained in  the 
measures hd the apparatus been situated in Kaehmir i n s ~ a d  of 
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Kod:iil;:ku J, \vl\ere the &fillition unfort,umnt ely \vns OF the  very 
worst. Prob:\blJ- mncl! better li;e:lsures 11:~ve beell secured else- 
where, and it will Le i~lterestillg to see it' they cauiirm 1 1 1 ~  result 
here given. I am, G entlemeii, 

Kodsikanal, Yours faithfnlly, 
I g 18, Nor. 29. J. E;$RSHEL). 
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