P CYGNI TYPE PROFILES
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Abitraat

Wo have puuntnd'i ssriss of P Cygnl type profilss al speotral linse numpund
by smploying differsnt velaclty laws aof expansion (n.a spharionlly symmatrla ltmunphon.

A oompatison has been made with thoss of Boals olassifloation: In many cases wn hlv-

aslevlated the profiles by ohnnglnq the denalty and veloolty aoocord/hg to I:ho aquntlun

of conservation of mase viz, i‘l’r fv ® oonatent whereP and v are Lhe densliy and valoalty

at the radial point § respsotively, Wa hava employad the line (ransfar squatlon In enrllmvlnu

frams In_uﬂuln test omses, to obitain tha source funotlon whioh In being used to ulléqlqti

the profiles observed st Inlinity. However, thia procadurs ls raiaxed In many caiss ay

It beoomes time consuming and we have aemploysd @ source funoltlon which |s n lur'@tlun

of elther the radlus or the number of m glven shell {rom'the oentre of the star.

Key wordu P Cygnl typa proflles, touroe funotlan, radliatlys trensier.

Introduction

It 1s well know that the Hne.s in
the spactrum of P Cygni show pecular charact-
eristics 1n that thare fis amiss1on on the
radside and absorption on the blue side,
‘Beals (1950) has classified all these profiilas
into 7 or 8 classes although many woré. vari-
‘ations are noted in the spectra of such stars,
At s difficult to simulate these spectra
.theoretically as the problems of solving

the lne transfer are formidable. It is

only. in the recent past that we understood

how to tackle these problems with. most of

the physical proceses of Tine. fornat1nn taken
1m:o .account., The problem: ls sti1l far
froll totn] comprehansion. - He should Know
f1r|t of all the radiution f1a -and  the
nql_;ur_te of buk motion and the 1nteract1on

batween these two. We have to’ simuluta the
line profiles observed in expund1ng shens,'
by assuming & velocity lsw that operates
in the expanding spherical shalls. We calcy-
lated several P Cypni typs prof'lhs and pre-
sented in the next section.

2. Description of the Results

In Figure (1a) we have reproduged
tha Beals classification and 1n Figure (1b) we
give a schematic diagram of the geametry
of the line forming region of tha atmosphers.
The regton.S 1s ‘the- star and the r'eilo'n X
Z and Y are tha pnrt of. the ntmlphere.
Th1s {s divided 1nto severa) cormntric spheri-
cal’ shells. . The ragion Y 18 occulted by
the ' stars dilc and therefora no rdimon
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from this region reaches the observer. The
matter is flwing out radially as shown in
feginns Xy X' and Z with velocities v, We
obtain absorption profiles from the region
£ and emisston from t%he regions X and X'
as shown in Figure (lb}. The specific intensi-
ties are calculated along the Tline of sight
as shown in the Figure (1lb), by using the
formela (Peraiah 1980) ' '

':I(T) = 1o exp(~T) + /] S(t) exp [-(T-t)] dt (1)

“where S{t} is the source function, T is the
total optical depth

-ray path, 1 is the specific intensity. The

figures, Va

in the shell along the

density and
the rejation

velocity law are governed by

2

dn v"pv = constant (2)

The atmosphere s divided
with the following data.

intp 100 shells

Ne {A) = 10° em”3
B/A = 3
N 12
Rin = 10 cn112 (3
Rout = 3x 107" cm
The optical depth is givan by
AT = o Ne {r} Ar (4)

where Ne (r) 1is the electron density at v

and o 1is the Thomson scattering coefficient.

We have employed Dopp ler profile function
and all the velocitles are defined 1in terms

of Doppler units. The figures are self exp lan-
atory and W is the equivalent width given
by the formula
F
W= o - av (5)
c

where F\'1 and Fc are the fluxes at frequency
v and in the continuum. The source function
variation and the optical depth calculated
by using the equation (4) are given in the
and V, are the velocities at
A and B (see Figure 1b) in Doppler units,
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