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Radi.um and the Chronzosphere. 

REFEXSIXG f o the Astronomer Royal's communication in A t r o -  
~zonziscAe ATnc7iriehten, No. 4589, and in the OEservutory, No. 45 I, 

I ~ ~ - u u l d  point out  that the identificntion of' radium lines with 
ehrornospheric lines in eclipse spectra aypears much less probable 
when the results of eclipse observers other than those quoted by 
him are included in the corn~arison. 

I n  the following tabie I repeat the LS-ave-lengths given by 
Dr. Dyson, omitting intensities to save space, and adding three 
other determinations of chromo~pheric 'uave4engths :- 

1 I Spark- , 
isPectrnzn OP Spectmrn of Chromosphere. 
I Radium. / - 

1';  ill be observed that in line no. .I there i s  a fair agreement 
between Dr. Dpson's wave-length .and ll~g O \ : I I  (both arp mean 
values from three plates), and they inc?icate an zpprecit~bly smaller 
n;sse-leucih than that of the r a d i ~ l ~ n  liue; There is no diffict~lty 
in ident&i.illg the chroni~phere  line with the solar dark .lines 
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3645-476 attributed by Rowland to F;: ~ t t ~  and Co. 
-654 

In tilie no. 2 ,  tlie stron~est  of the radium series, there i s  a verp 
craircl ngreenient betn-een the  three edipse measures, and they all 
$3 

ellow n cfistinctIy greater wave-leligth thm tha t  of the radium 
firis. Tliis line I11 ~ n y  edipse spectya is  ell defiuedj and the error 
! n my deternlirlntion of wave-length iJs3 the mean of three plales) 
is ai61ost errfa:il:y less t l~an 9. T h s ~ e  identified it 11-itb 
i.irt: Fr:~urtborer lil-li-: 521 4-698, illter~sity 8, 11-hich consists of two 
lines, 4s: I 4-67 I tttitf 38 ~4.735, accordiug to Korvlsnd, the first; being 
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attributed by him to Fe-C, 2nd rhe second to C and another 
element.  his other element, according t o  Hasselberg, is Ti. 
Dr. Dsson appears to consider t.his line as due to Ti ably. but if so 
the dirk line intensity would be too great. Dr. Rayds has mea- 
sured, on some iron arc spectra obtained here, a line of medium 
intensity at 3813-68, and there can be no doubt that the solar line 
i s  a close double of which the more refrangible component is due 
to Fe  arid the less refrangible component to Ti. 

I n  my cliscassion of t h e  I goo eclipse results I showed that 
c6  eve:! strong dark liue in the solar spectrum exceeding Row- 
land's intensity 7 is  found in these (chrouosphrre) spectra as a 
bright line7' (Phil. Tr.,zns. A 201, 476)- It is improl:tbIe, there- 
fore, that the line referred to above of intensity 8 would be an  
exception, alld not appear' as a biight line in the  chromosphere. 
The bvigllt-line intensity in $y ec!ipse plates is by no means ex- 
ceptio~lally great considering the origin to be Fe s ~ ~ d  Ti, especially 
as the Ti line is slightly enhanced in the spark, and would there- 
fore be strong in the chromosphere. I f  radium were present the 
bright line would certainly be widened on the more refrangible 
side, and the mezeures v-oulcl show an appreciably smaller wave- 
length tban that of the dark line. I assume, of course, that the 
radium lines have been measured -4th the necessary precision, 
and are based on Rovland's system, which is doubtless the case. 

The remainil~g lines, nos. 4, 5,  and 6 ,  fall near to chromosphere 
lines, but the eclipse resalts are far from being in sach sat.isfactory 
zccordauee in this less refrmgible region of the spectrum. The 
mean of the eclipse cleterminat,iaos of t,he line a t  4682 agrees well 
with the radium line no. 5, but there is s group of acdar dark lines 
at this position +ith origi~?s including Ti, Ye, and Co, so that small 
.tt.eight can be given to this t ~ ~ p a r e n t  coincidence, 

I n  the raclium spectrum there is a strong ,line a t  5513.9 which 
occurs in s blank region of the soiar spectrum, and it \vould there- 
fore be a crrlcial test of the  presence of radium to determine 
nhether this line occurs in the chromosphere spectrum or not. 
I j r n  conrinced, however, that with the eclipse material already 
available the question ctzu be ddinitely settled .both as regards 
radium and the emanation. 

I n  .I 905 Mitchell secured some grating spectra of the cc Assl~," 
u hi&, in the  region between " 6 " and iJr, are, I believe, by far 
t h e  fiuest which have ever been obtained; the images are so 
t)li~!ily crcw~lecl with fine lines all along the spectrurn that one 
1i:ight suppose that i t  ~i-ould be easy to match ai:y series of iines 
whatever n-it,h.the chromospl; lric lines. I have in m y  possessiuri 
some positives on glass of these plates, kindly sent me by Dr. &Jit- 
chell, a~td  as no wave-length det,erminatSions hzve,so far as 1. finom-, 
been published, I have'myselE rnade a set of ineasures of all the 
]ides \vliicl~ fi~ll rlear to either rzdium or emanation lines. 

The results of these mensures, which : d l  be pobIished in detail 
shorn clearly th:~t, the chronlosphere lines can in nearly. 



every cnse be nlntcl~ed b r  a (Tnl.li splar line, or group of lines, within 
tile limits of ncc3urncv of t h e  measures, 2nd t!nt in geriersl the 
n-are-Ierlgtlts diger n ~ ~ r e c i n h l y  fror!~ those of the mdium or eman%- 

< ,  t io17 lines. 1 11e very fen. lilies of these eleme;~ts ~ h i c l :  f r ~ l l  1ritI:iil 
alloirable limits of t,i~e cl~roniosphere lines is1:1y u-ell be ascribed to 
ehxlice coinciJcnces. 

Dr. Iioyds poi~lts out to me + I ~ n t  racliut~t and i t s  emanation, 
\\-hen in equi l ibr i~m, ::s they presun~ably n - o d d  be in the  chrcrno; 
sphere, can only exist in e i ~ o r m ~ u s l y  disproportionate quantities, 
the alnount of eman:ition 'iieing only ~ /~oo .coo! l ;  tl;at of t h e  parent 
i ~ a d i u m ,  C o n ~ e q u e n t l ~ ,  if t h r  emailation spectruul were ~ is ib le  in 
ilie chrorncs[)herc, one \:-ould espec t to  fi:lcl an  i n t  enset:- brilliant, 
r3,d ~ U I I I  B ~ ~ c ' ~ ~ ' L H I I .  

I concluni: that neither ratlii~ln ncr tbe c~nana t in r i  can be tie- 
tected in  +-lie chromosphere their spectra. J. E I - E ~ S ~ X D .  

ICudaikmal, 191zj Seyt. z. 
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