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Stationary Calcium in Space, 
UEIS TLEMER, 

In Nrctu~e of June 1 6 ,  192 r ,  Saha pointed out that calcium 
alone atuol~g t,hb elements gives its '( reso~mnce " lines, H a1111 K,  
in a p ~ r t  of the sciiar spel.truln ueAr tkart of ~~laxirnuln energy, 
ntrd co~lseqt~ently thnt this eleluent might be subject to selective 
mdistiou-pressure, and would be liliely to Be expelled froin stars 
hotter than the Sun, such as those of' t ~ p e  13i st~vwing stationary 
H nnlid K lines. "Thus, Cn+ atdina would be dl'iven very far into 
the surroundir~g space. They will  be yreveuted froln absolutely 
leaving the system because w i t h  incrense of diatailce the solid 
angle subtended by the disc of thb star i ~ t  the atom would 
diminish, aud a condition of equilibrium \still at last be reached." 
This would, of course, give li11trs stationary with respect to the 
star, and ill the case of so~ue early-type stars ti13 wouid m a n  
nearly stationary in space. 
It appears t o  me, an the contrary, that if redintion-pressure 

exceeds gmvity at the' surface oFes star there would be a 
residual force dri-irq the gas''aivay at nll distaucee, since 
gruvitoy axtd rudhtisn-pressure would both obey the iuverse- 

TO& XLYIE, E 



q m e  la--. The Cn+ would therefore leave the star with 
accelentillg motion, and this lnotiou ~ o u l u  tend to a mnximurn 
mtd L ~ C O I I I ~  ~'o~lstant.  

XOH' I \\.:rnt t o  point out t t ~ ~ t  this actually happens with our 
Bull. At Iiodi~iknnal we have frequently ylrotog~~al)hed promi- 
ltcltces in the H and K lines, which leave the Sun with 
acc.elernting velocity and, presulnabl y, are clriven into spare, 
never t o  return. . The speed when just obserred may be aup- 
thilrg brtlveen 300 and 500 km./sec.*, but the  m a x i m u m  or 
C ' O I \ S ~ , ~ I I ~  velocity stage ca~tnot~  be observed, since yrorniuences 
eenee to be I~mimous at about a radius from the au~r's ~urfnce, 

I n  no\= the same Biud of thing I~apprna, During tlre early 
stage of great lumillmity the rtbsorl)tion-lines H and K and of 
h?dropen sirow ac.celernting velocities; but iu this case radiation- 
pressure ceases to act the star fades, and 60 the velocity 
k.i!~rre$ colrstnnt in a few d:lys. I n  No\-a Aquila III., nccordh~g 
to my nlauures, tlris stage w a s  rent~ired about ten d . 1 , ~ ~  after the 
p a u  out l n r s t  of light, mid the filral relecitg was of tne  order of 
I 700 kin. 'src. for m e  inass of gas nlld 2500 Irrn./sthc. for auother 'f'. 

dp:irt from the  i ~ o ~ z e ,  it would setbm that all stars of solar 
t!.pe Iuny be exyellil~g Cat as \ye l l  :IS I~ydrogen, nnd that stat-s 
of earlier type nlld gtenter snrface brigbtlress 111ust be exp.ellfng 
still l;irgcir ~wol~ortiona of ionised gases, probnbly includillg Ka. I s  
it pobsible tha t  these gases, ee.sl)ellt.il in all direc+tions from stars of 
ltiglr I~ru~inositg, e~elitually . Jlllt) into a st :~te  of equilibrirnn with 
reftarenee to the stellar ~yhter\.r, rind so gite rise to  the s t~ t io~ra ry  
crrlciuul and sodiunl clot~as ? '.I'lle apparelit sbaence of h ~ d r o ~ e ~ r  is 
not a diflic~lrlty, sillce thr? Iiydl-ognlr lilies are less " persistent" 
t i ~ a n  1-1 nlid K n11d t l ~ t !  I) l i r l ( 's ,  11 liicll are tl~emsrlves narrow alld 
ueiilr, intiicutiug t l ~ r i  ]..kt 6fng,'t1 elf teliuitj in 'hese clouds, 

J f  we try to  i~llngilie \\.l~nt I,:~]q)cl~v to a soltrr prominence 
\r.I~rn it, had  renctlre~d sestvctl p:twueu i'rotn the  Sun, it is diffi- 
cult t o  see why the   do city %ilould be lllnterially changed. 
Ttlc resiciuct l minute fot.ctbs i'rnui the sul.roultdir~g stars ~vir.o~l$, 
one  wozlid tliirk, trlrd to deflect the nrotiou oirt\\arde from t h e  
1):arie 01' the Bilk$ Itray, uuless there is an exceFe of urtrk 
mutter i r k  the stellar systt.111, wkiclr would overcollle t.he reaicf~~til 
figltt-lweswre of hll tile stars and attract t,lie gnsee i r l ~ m r d ~ .  
f t  is nt. ally mte difienlt to sed why the gas should eventually 
iqorr;e to rest, W klltailr at retrb ~~elnt ise  t o  the sjstern of r;trtro. 
The calcittm cloude, l~ithertr, observed only in the Milliy 15'~1y, 
nilpiafir ffrotn Mr. PJnskett's ~ ~ ~ 1 1 s  t o  be nlsolutefy at  rekt nit], 
relownca to the $tars, and, j t ~ d ~ i u g  by the finelwss of t l ~ e  lijleu, 
t11l.y alab ~ p p  to be in a staie of Btrplaelue irrtenld tealrquilit y, 
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