
Helium Absorption in the San. 
C; E3?rlrLExEX,- 

Beferring to the recent corresponde~lce in your columns, I 
n-utald Bike to make a few remarks. The doubts expressed by 
1:tttlter Cortie, Mr. Bl~ss, and Capt. Daunt as to  the origin of the 
(lark line shown on prints from a, photograph taken here by 
. Bn: Xtig~raja QLB Xay 4, 1907, mag, I think, be set a t  rest by t h e  
ft)jlo~'ilig ecl~stderations. 

The plate in question was n~easurcd by me with a Hilger 
rtricrou~erer microscope, with the foBls\ving result : 

Bright line a t  limb ...... 5876.1 5 
Darir line .............. 5876.1 7 

%here is thus no sensible displacement of the dark line towatds 
rtae violet, in fact both lines are slightly displaced t o ~ a r d s  the red 
E~:~zn tho normal position of the principal component of D,. A 
further series of measures of other plates taken during 1907, 
siio~x~tling &be c.lnrk and bright lines, give the following mean results, 
fmxn 8ix deterininations of each : 

I3cight line at limb ...... 587 5-96 
Dark line .............. 5875'97 

The coincide11~:e is therefore very cl~se indeed, and these valt~es 
ase, in good tt;;ret?~neat with Ito\vlittld% value 5875.981, and in 
rery fair agree111e11t wiLb m e ' s  determination of 'the priucipd 
(roxnapone~at, viz. 557  5.924. 

L a u q  renrzirk t!lsr, the other plates measured show precisely 
the. same etlnr:tc.:ers as that of  may 4, viz. a, long dark line ex- 
tending neross rhe spot-spectrum, but not cojcati~luing across thb 
cntii-e spc t rnm.  Ttae individual values of tra~e-length show a 
eonsider,zble variation among themselves, ranging frorn 5875.79 t o  
5876.~5. Tliis is to hc erpc~cted frorn the eirc~~mstsnce mentioned 



by Mr. Buss and Capt, Daunt, ramely, that the cInrk line alwrays 
appears in disturbed regions where line-of-sight displncemenls are 
frequent. (Xotation displacements \-rill not appreciably affect any 
of tbess nleasmcs ) 

Sa far as 1 can gather, one difficultS yonr correspondent-s haire 
j~ ascribing the line to helium is the fact that. in the photograph 
it crosses the spot-spectrum, whilst in ~ i sua l  observations the fine 
is seldom soen across the urnbral spectr~lrn. This, 'ho\vever, is 
easily explained as s result; of the unsteadiness of tbe image on 
the slit plate and the pro!onged exposure required. These eondi- 
tions virtually prodt~ee a strong astigmatism in the direction of 
the lines, and &hey also tend to wipe out any distortions or ixregn- 
larities in the different parts of the line, 

Pather Cortie's suggestion that the line is probably due to a 
spot-band near ID, is ruled out by the great extension of the line 
an either side of the spot; also it is far too strong a line t o  be 
mistaken for  any of the tellnrie lines menfioraed by h h ,  taking 
into consideration the high altitude of the Sun when the photo- 
graphs were obtained. 

I t hinli, therefore, that Mr. Nagamja may claim to haye sue- 
ceecfed in photographing this somet%-hat elusive line, and to be  the 
first to have done PO. 

It may be worth noting that the absence of any permanent dark 
line corrt;sponding with bright D, does not necessarily imply an 
equality of temperature between the helium and the photospheric 
background, Were onr eye3 sensitive to the ultra-violet rays vi-e 
should see abundant evidence of the same amomdous " fact in 
the hydrogen lines themselves. Thus, the lines WC, Hr, HK, Hie 
are among the strongest ehromospheric bright lines in the wholr 
region of spectrum which can be photographed beyold K ;  yet; 
these lines have no corresponding absorption lines. The t o t d  
quantity of hydrogen above the photosphere seems to be insulticient 
to produce appredtlble absorption except ira the four strongest 
liues Mu, ED, m d  BE; and the same paucity sf material 
probably accotants for the absence of a. permanent line of absorp- 
tion at D,. It is to be remembered &at a much greater depth of 
ma;terial is concerned in  producing a bright line a t  the Sun's limb 
than is effective in producing absorption. Even qnite near to the 
limb the depth of iahaorbi~~g gss tends to become but one half that 
of the radiating gas outside the liunb, It is intelbceti~rg to observe 
in this connection that, unlike the majority of the Yraunhofer 
lines, which maintain the snlne intensity to \\-itlain a few seconds 
of the limb, D, tends to becorile darker, as is shown by its much 
greater frequency of occurrence near the limb than in any other 
part of the disc*. This may poa$ibly be due to  the increased 

* T'e records of D, as a dnrk line (174 in number) made at Kodaikinal in 
the years 1904 to  1906 irtclusive, when freed frorn the effects of forc~.*l~n~.icr~~i~i;~ 
*how that the grez~test f req~~eucy occtlrs in the region between I jo tmd 30" 
from the limb. 
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depth of llre absorbing gas near the l i m ~ ,  which is, honfe~er, never 
great erlougb to entirely ahsorb tue photospheric light zit X 5875.9. 
The other much denser gases, on the other  hand, appear t o  be 
entirely op:tgue to certxin wnvc-lcr?g"i~s, the light erilltted from 
their dark lines being the intrinsic radiation of the  gas itself : 
ttlese Iines therefore maintain a constant ratio of intensity in all 
paris of the disc t o  the brSghe background sf contirauous spectsiam. 

Koiodsikbnni, S. India, J. BVERSRED. 
1908, April 5, 
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