
Radial Lll~cemmt ia Slcn-spots. 
GENTLEMES,- 

Beferring to  the letter pu1,lished in :-our Xay issue with 
the above title, I may mention that 31r. Buss is correer; in sup- 
posing that cifsplacernents of the spectrum-lines in sun-spots 
rililst occur when LLP, slit lies in the directior, of the node but does 
not bisect a spo t  symmetrically through the xzmbra. I bsve found 
t h n t  when ihg slit is placed across the penumbra 0n the side of 
the spot nearest the centre oE the disc the lines are in\aritibly 
convex towards the violet, and on the limb side the displacemerit 
is always towards the red. This vas one of the earlier tests we 
applied when the gencral character of the clisplacements was 
in doubt, but reference to it \vas omitted in the eornmunicatiou 
sent to  tlse Royal hstronoa~ical Society *. 

That the displacements rare due t o  motion, and to no other 
cause, t~ould seem t~ be implied by the  change in  position-ang? 
of the direction of maxirnunl shift, as the spot is presented In 
o;lryinc aspects in its passage across the spherical surface of the 

9 ,  Sun. lhis effect is, in fact, another vindication of the Doppler- 
Fizeau principle. 

This direction of greatest shift has alx-ajrs proved to be the 
direction of the centre of the disc, but orrr observations are not 
good enough to determine it within roo or so, ~onsequent ly there 
is room far the hypothesis of a relativelj- slow rotation of the 
penumbra3 gases superposed upon the radial motion. So far, 
however, we have obtained no actual evidence that such an outward 
spiral movement exist;. 

Our recenc work has shown that the radial motion is allnost 
certainly confined to  the reversing layer. In  the higher chromo- 
sphere the absorption-lines B,, K3, and probably Ha, are usually 
(perhaps altv-ays) twisted in an opposite direction to all t h e  other 
lines, which indicates an inward movement of the gases concerned. 
This appears to be an interesting confirnltttion of Prof. Bsle's 
observation of the  movement  of a dark ffoccnlus towarcls the 

See ' Kodaikaria! Observatory Bulletin So. r 5,' p. 66. 



centst: of 2. spot, z!;d i u d i ~ t e s  tijat, the tenilfrriey map bt: n 
g?xler:tl cine. 

011 t!li3 otller II~I::!, t'ili? Iir;pot]lri.sis of a ~ o r t e s ,  \~llic!l Prof, X1:ir:ie . . . .  . 
ii;\'o!;t.d f:b t.sp:diu ;n:ign~tic fii?Iii he  1139 9!10ii'11 eS1SI. i l l  

. . $pot-st \i.oaid s e p ; ~ ~  t o  je llnt2n3ble ii- wi.. haye iilterpreteii cnr 
results co~%rec~i?.  . if a yor tes exists! either above ac k;elotr sLtn- 
spot, it iii?es not affect !.'!~c: a b q o r h i ! ~ ~  g;ijes of the reversing !ayt-r 
i l l  t.he peuumbrz. 

Not, the least surprising fesetnre &out these liue-displacement3 
is tfie fact, now brougiit to light, that they have been observed 
on man? occr~sio~ls previouslv, and j e t ,  not i~i thst~~udiug t h e  prime 
impor ia~~ce  of the sui!ject, no one appears LO hi%\.@ made ant- 
systematic attempt to investigate the motion. Tlle earliest obser- 
~ a t i o n  of the kind \\-hici) P car1 discover \vas one zilnde by Vogei 
on 31ay 6 ,  IS?  I ,  and quotrd by Scheiser *, svho gives ari illustratiorl 
of a portion of the spectrr~m, shon;ing thtl curio~ls double twisting 
of the lines betn-een ttro s p ~ t s ,  a phenomenon v;e Li~ve frequently 
photographpd when the slit lies scross a, group of sun-spots. 

Kodaikanal Observatory: Tours truly, 
1909, Xay 3 1 .  J, EVERSHS.~. 
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