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The periods of different modes of the polytropic models with indices, 1, 2, 3
and an early main sequence star of ten solar masses have been studied.

INTRODUCTION

During the investigations (Singh 1968) of effects of central condensation

(pe/P) on the pulsation characteristies, the frequency of motion 2, where
2

wi = 23;23 (Ledoux and Walraven 1958), appeared to vary little from model

to model for higher modes of pulsations. With a view to investigate the reasons
for this we have considered three polytropic models with indices » = 1 (Mal-
hotra 1968), n = 2 (Prasad and Gurm 1961), » = 3 (Schwarzschild 1941)
and an early main sequence star of ten solar masses (Gurm 1963).

SoLuTioN oF THE EQUATION OF PULSATION

The wave equation for a radially symmetric star (Rosseland 1949) is
d .3 4q
2 —
a (7pd1V£)+(o+r )pi——O, e (1)

where the symbols have the usual meanings.

Multiplying (1) by 428 dr and integrating over the star we have
B M M g2
— [ (@ivEPypimidr+o® [ E2dm+4 | (7) grdm =0. .. (2)
) 0 0

Taking & = gr and pg = —dp/dr, eqn. (2) then gives

R R
y §(3ptry'YPpridr—4 [ yPgripdr
o? =— 40 = 0
[ 7*ripdr
0

where the dash represents the derivative with respect to r.

3)
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(i) For Polytropic Models
Taking P = P97+, p = p,6* and r = Rx, where P, and p, are central
values of pressure and density and 6 is an Emden variable, the equation (3)gives

1
v [ (87-+xn 2207 tidx+-4(n+-1) ]‘ n2230n0 dx
0

R2 2
¢ j prei0nde
0
1 1
[ A(x)dz+ [ B(z)dx
or oy =9 00 ... (5)
where A(z) = y(3n-+ay' 2xrOn+1
B(z) = 4(n-+1)n2x30n0’
C= } natondx
0
o pcRi?
and w? = P,

Also for the polytropic models we have
n-+1 cr

.+l .
Wt = & pe (Schwarzschild 1941)
or 302 _ 3u¥y Pe
dnGp — (n+1) p
3 Pe
2 _. 2.,y Fe
or wo—n+1(w7)p_.
So from eqn. (5) we have
3 A@+B@E) p,
200
wi(z) = . 0 5 .. (6)
1
where of = [ wi(x)dx
(ii) For the Model 10M.
M(r) .
Taking » = Rx and ¢ = —~r (3), we get

R 1 , 1
Rt gar | GrtenVpatde—4 [ rigzpde
= 1
o [ ritpde
0
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Fig. 1. Density Curves for the Complete Polytropes n == 1,2, 3 and 10M.
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1 1
352 £ A(x)dx-+ _([] B(z)dx _ s

or Eg—ﬁ—- 8] s Smce M———3—Rp
or W) = HEE@ G
whero ) = TE 3ntoy) per

B(x) = —47°gzp
and C= _[1 n2tpdz.

0

Fig. 1 represents the graph between x and p/p, and Figs. 2, 3, 4 and 5
represent the graphs between z and w?(x) for all the models under consideration.

CONCLUSIONS

We see from the density distribution graph (Fig. 1) that all the models
are quite apart from each other. But from Figs. 4 and 5 we observe that all
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the models appear to be similar for the higher modes as far as the frequency
distribution wy?(x) is concerned. In an earlier paper (Singh 1968), it was found

1
that value of frequency of motion w, where wi = Oj' wi(x)dz, is same for

higher modes. Here we see that (Figs. 4 and 5) not only total value wy? but
also the distribution of wj(z) throughout the models is same.

It is concluded here that the periods of higher modes of pulsation do not
reflect completely the structure of a model and so it is not of much impor-
tance to take into consideration the higher modes as far as the periods of
pulsation are concerned.
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