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By J. Evershed, F.R.S. 

In d f o ~ ~ i l ~ l y  ,Voticc,s, 87, 350, I recorded tl!e presence of an emissiol~ 
li t i t - .  -11 tjle solar syectruin near R, having the a.pprosimate ttvave-leilgtlb 
3334-80 I.A., or 393-4--9-1 on Ro\~~land's scale. I nonT find that this 1i11o 
was observec2 t,hirt,y years ago by I;. E. Jewell, who gives the  wave- 
length 3334.954.. Jewel1 a t  first thought the line nlight; be a glio~t 
of the  r e ~ e r s s l  of K, but finally conclud~ct that  "there is no ynestion 
whatever as t o  the chronlospheric origin of the line " (AatropAysicrrl 
Jozrrnrtl, 8 ,  I 19, 1898). 

The bright fine is only found close to  the l i n ~ b  of the Sun, anti 
cannotb he txacect over the disc inore than about one-twentjeth of tile. 
solar radius. I n  some recent phot,ographs obtained under the best 
at.mospheric conditions, %ith the slit of t'he spectrograph so nearly 
t,angent t o  the lilxb tha t  the overlap cvonld not exceed 5": three other 
bright lines have been detected. In t<hese plates the 3931 line stands 
out. very clearly, whilst a less conspicuous eilissiou line is  found on t.he 
other side of B nearly twice the distance from i ts  centre. In addition, 
in t,he H region there appears t.o be a strong enzission line bordering the 
iron line hgg6g-z70 on t,he red side, a i d  a very faint- enlissioil l i ~ e  on 
the  other side of H, and further from its centre. This is  difficult to 
detect on the brigl?.t*er background except on plates that have been 
mix-en exactly the n63t exposure, and which have not overlapped the 
Ernb too much. -It is sufficieqtly distinct on one or two of my plates 
to allow of fairly ac,curate measurement. 

The approximate positions of the four enlission lines on my plates, 
and of the centres of H an+ K, as given in the recently publisbcd 
Revision of Rowland's " Preliminary Table," are as follows :- 

Line. X 1.1. 
Emission I 3931.54 

K 3933'684 
Emission z 3934'80 
Emission 3 

H 
Emission 4 

Intensity. 
0 

1000 

2 

The .r~*avc-len@hs of the  calcitzw. lines presumably refer to the centres 
of XI, ancl h', as observed at t!le centre of the Sun's disc, whilst the 
wave-lengths of t-he eillission lines are derh ed from solar iron lines in 
thc limb spectra. These values are subject t o  a small positive correc- 
tion for Iimb-eft'cct, which 11-ozrld, however, not aniount to xwre than 
tsf-u or three; thousa~~clths of an anpGtrom. 

According to the Revised Table of .Rowland, an absorption line 
occnrs a t  3931 *ggo, intensity I ,  hut marked as doubtful. This is ahnotst 
coincide~~t with the e~nission line KO. I, but  does not exist in any of 
my spectra, either of the limb or of the cmtrc of the disc. Also near 
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H 3 line i s  given at  3967.057, ~ttributccl to Ce+, intensity o, practically 
roincitlent ~ v i t h  emission line Xo. 3. This line also I fail t o  find in any 
of rliy spectra. Lastly, a ]in!? at 3969.407, coinciding with the emission 
iinc No. 1, does appear n s  a very faint absorption ltnc in one (;i illy 
q,e"rrn, of the cent,re of the. clisc. 

The R, and I<? lines af C!c.+ arc themeelres elnission lines near tbe 
lifizb, ~ i l d  it. is cuxious that each should bc accompanied by an eil1ission 
line 011' eit,bcr side of it, the one on the  more refrangible side in each 
case being f u~.thcr from the ce-iltre of the Cu line, and t.he other doser 
irr on t he  decpcs shndillg of the Ca band. Rut the relative distances 
arc riot the same in the t ~ o  cases, as n-ill be see12 from the niea,sures 
of wave-length. 

It appears that  the comlinecl effect of tbe general absorption of the 
cot~ti~luous spcctrurn near the limb and the dark bands forming the 
~ ~ f : ~ g s  of IE. and IC detertnine tlie +missive chczract;er of the lines. Yct 
absorption iincs are also found superposccl on the bands, even 011 the 
darker parts of the shading. It is remarl-cable that the emission does 
not extend into the upper chronrosphere, and it cannot be traced in 
my plates begold the limits of the photospher~. Evidently it orig-inates 
above tile densest layer of calcium gas, and yet at  a low level In the 
reversing layer, 

Tliese lines should show strongly in spect,ra ~f the narrow cusp 
taken just before or after  total eclipse, but high dis~)ersion would be 
required t o  separate them from H anti Xi. 
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