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RADIATION PRESSURE IN THE RESONANCE LINES

A. PERAIAH

ABSTRAOT

The ofTsnts of large soale gas motiona on the edistion pressure [n § resorance linss are Investigated. We
have ssuned & madium with pure soatiering together with emission In the continumm. A liness veloolty lew s
smployed with maximum velosity V=30 mean thermal unlts at w0 and V=0 ot T=Tnu. The geomatrical
thicknasses of the atmosphare B/A, (whera B and A ara the outer and inaar rdll of the stmosphare) are taken 1o
ba 3, 10 and 20. Total optiosl dapth is ast equal to 103 kt la found that thare b & sharp fall in the mdixtion pres-
sure from media with [arge aptioal depths to thoss with smellsr optical depths- When g (=Kc /KL whers Kc and
KL ars absorption oosflislents par calt fraquenay interval In the oontinuam and line respectively) changes e
1/ veall tha radiation premsars fulls off repldly somewhare in the middls of the strecaphere and then starts to rise
sgaln.

Koy words! rescnance [Inse—mdiation pressars

1. Introduction

it s well known that radistion pressure In a resonanoe lina Is strong enough te change the kinsmailes of
n gassous medium. This has been studied very extensively (see Lucy and Solomon 1970, Castor 1874, Grinin
1978 and others) In a varlety of clroumstances. However, most of these Investigations are elther analytioal
or semi-analytical and theas do not always give a olear platurs as to how the line radation drives the matter.
in a real stellar atmosphere, one enoountsrs the line centre optloal deptha of the order of 10? or 108 and cel-
oulations of tranafer of radiation In such thick media s posaible only numarloslly. In this paper, we caloulated
the radlation pressure In an axtended medium with optioal thickness of 10® moving with veloolty gradients.

2. Disoussion of tha Resuls

The solution of the tranafer aquation has besn cbtained as described In Peralah (1880). We have made
use of thia solution with the following data :

B/A = 3,10 and 20

¢« =0

B = 0and107°¢ and 1/rua (1)
Ve =0, 10and 30 mtu

V; - 0

T =108

Where B and A ars the outes and Inner radil of the medium, « Ia the probablity that a photon Is thermallzed by
oollisional de-axcltation In a single scattering. T w.n I8 the optioal depth In theshe!l and T Is the total optioal
depth In the medium. V. and V. are velocities [n mean thermal units at redll A and B respectively. And the
lsw of velooky we have used [s glven by

Vam Vi + P p) @
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Pig. 1 Radistion forse Fy plotted aguinst for BfAw= 10, amg=0 ond Vs = 0 and 10
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Fig.2 Padiation fores Fr piottad sgeiast for B/Am 0, awQ, g=10-4 and V3 = 0 and 10-



an2 A Peralsh

Wa have caloulated the aolution of the tranafer In comoving frame and thls pravides the radiation fleld and the
radial distribution of fluxsa, The radiatlon preasure tarm la oaltulated by using the expression

- O

F, -jF‘ (r) Ka (r) dn (3
—

Where F; Is tha radlation pressure, Ka (r) {s the sbaorption cosffiolent and F;, (r) s the net outward flux at ths
radia] point r.

In Figures {1 —3), wa plotted F; with respact to the optical depth for various parametsrs listed In the data
(1). Figure 1 glves F, for BfA=10, ¢=f =0 end V=0 and 10 mw. Thera do not sesm ta be large differences
In tha affeots due to varying veloaitiss. QGenerally, F; falls off quite rapidly as the optical depth decreases.
Thie ls trus In the cage of the medls with small continuum amlssion also shown In Figure 2. However,
when the absorption characteristlcs of the continuum change {1.e.) s In the cass of the restlia shown In
Flgure 3 the radiatlon pressure falle ofl, but again at much smaller optical depths It starts Incressing. In thia
case, we have shown rasults for B/A=3, 10 ond 20 and higher geometrioal extenslons show large radlation
ofces. .
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Fig. 3 Bores a¢ In Figurs 2, but B/A==20, 10 asd 3 pith «=0 snd g=1/* shall and Vs = 30

Thess calculations are only Indicative of the effects of varlous parameters, Howsver, one should consider
the equation of hydrodynamio equlilbrium and squation of continulty for cafoulaiing the valoclty distribution
ocnalstent with the solution of the tranafsr equation.
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