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FORMATION OF SPECTRAL LINES WITH THE REDISTRIBUTION FUNCTION R,
ALONQ THE LINE OF S8IGHT

A. PERAIAH

ABSTRACT
‘Wo studisd ths formation of speotral linas at Infinity with tha redisiribution funotion Ri. The radisl optiaal

depths oonsldered are .6, b, 10, 60 snd 100. A linsar law of velocity ls assumed In 1heso oaloulatlons. Proflles
alearly show the P oygnl nature of asymmetry,
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[n earilsr papars, we have shown how the proflies R 10t ___g_?,__

of spsctral linas wlll chenge in a radlally moving Y| EEEUA ST T ST DU R S
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medlum. (Sea Peralah, Reghunath, Nagendra 1880, -2 -0:8 0-4 : 04 b
Paralah 1880), Here wa heve sssumed various X

approximetlons to the source functions, the law of F‘Ig. 1. Lina profiles for * = ,B. Fx [s glven in arbltraly unlis
valoclty disirlbutlon along the radlus ste. Howaever, O = ¥fxXmas., V5 = 0.3, 6 end 10 miu.
In ell theas calculatlons, the assumed natura of the

profile Ia Doppler or we have assumed a complate T8

redistribution of photons Inthe lins. This assumptlon i

ls true whon the line photona are net redlstributed Fxl-ﬂ- Vaeid
100 far away from the centre of the ilne. When we 08l

dae! with medlum with large aceale motlons, ths lIne

continuously shifts across the continuum background, e S e T R S
The photons absorbad at any radlal point In the line Qy

centre, may ba replenishad at a further radlal point as
tha centre of the lino crosses the continuum. Ine
simliar way, photons In the wings may be absorbed whera

Fig. 2 Line profilen for =B and Vg «= 0, $ and 10 miy

to replenish the photons absorbed In the line o
centre. 1f the gasse are moving with large velooltles, - . .
one must take Into account of photons ebsorbad and F Aa (x, X) dx @
emilttad within a large band wlidth of the !lne encom- —oo
pasaing the large velocitles of the ges. For this
purpoae, the pertial redistributlon has bsen employed and
so that wa can estimate thefluxes In the line properly. Hee
11—
Re_a (x, x') = ——J.a t2 dt (3)
2 Dlscussion of the Results v

The optlcal depth ls osloulated by using the
formula where
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Speotral linas with the redisttibution funotion R) 1.
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Flg. 3 Line proflles for =10, Vb = 0, 3, 5and 10 mtu
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Flg. 4 Line profiles for =80, Vam=0, 3 and B mtu

The method of calculating the opticel depih along
the lIne of slght le deacribed In the papers clted above
and we need not repeat hore.

Wa have conaldered a apherloal medium with
Inner radlus =10!! om and an outer radlus =1,6101}
om. The Inltlal denslty le taken to be E {1011) =10?
noutral atomsfom®, we assuma that E [s deoressing as

E () ~ = *)

30 that the veloolty can Inorease uniformly
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Fig. & Line prefllag lor 7=100, Va=0 and 3 mtu

The compuiatlona take huge amount of time bacause
of the fact that we have to oelculate f (x) several times
along the llne of slght. Wa have Invastigated
two types of varlatlons (1) regarding tha veloclty and
(2) the emount of absorption In terms of the optloal
depth. In all osees, we have eet V (101!) =0 and
Ve (1.6 x10!Y) =0, 3, 5 end 10 mean themma!l
unite (mtu). The radlal optloal depthe conaldered
are .6, 5, 10, 60 and 100,

The results are presented In figures (1) to (B),
for optloel depthe .B, B, 10, 60 and 100 respectivaly.
Ons oan clearly eae the effects of high optical deptha.
In flgure 1, wae see thet thers s hardly any lIne
asymmetry. Whan + s Increased to B, an absomtlon
line for V, =0 becomes P cygn! Ilna proflla at Va3,
6 and 10 mtu with Incressing asymmetrles ea shown
In Fig. 2. A further Inorease Inthe amount of ebsorp-
tlon (as shown In fig, 3} wlll enhange the asymmetry.
Simllarly the proflles Infigures 4 and 6 show the sama
characteristics,
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