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STATIONARY SPHERICALLY SYMMETRIC DUST DISTRI-
BUTION IN A STEADY STATE UNIVERSE
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(Reecived Februmy 16, 1966)

As Hoyle and Narlikar (1964) (heremafter referred to as H N ) have shown,
one can have, with the field equations of Pyree, a stationary spheric ally symmetric
distiibution of dust in an outside space which asymptotically approaches the
steady stibe condition  In their solution there is no ereation m the stationary
region bt ontkide the ereation does not vanish.  The purpose of {the prosent, note
1~ {o point out some interesting features of this solution.  We show first of all that
the comditions ot fit at the boundary set a possible upper inut Lo tho dimension
ol the statiwnary dust distribution  There is also o lower it to the valuo of the
density of the matter distribution.

From the boundary relation (equation (83) of T N ) one oblains using equation
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The above relation (1) shows that p > 2f and further s, has @ waximum value
uven by
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aud the maximum occurs at
p=4f

The exterior solution 1s formally of the Schwarzschild cmply-space type.
T 15 of yome interost to investigate whether a Schwarzschild ke smgilarity
iy~ 0) can oceur at the boundary for sufficiently lage finito coneentrations leading
to un Oppenheimer-Snyder (1939) cut-off of the light.
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From equations (75) and (86) of H.N.
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&0 that al the boundary
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Now since R, = 3/47, (cquation (76) of H.N.)
20M 9 4, 9.5 20M
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using equations (i) and (iii) one obtlains

Yoo = 2f/p R

This is always positive  For the limiting value p =— 2f g4, — 1; as p increases
Yoo Monotonically decroasos, tondmg to vanish us p— oo, For any significant
condensation p>-=-f and gy, <.-< 1, 80 that ono bas an intenso gravitational field
at tho sarface although thoro is never a Oppenhemor-Snycer type cut-otf of light.

The author expresses lus gratitude to Professor A. K. Ray-Chowdhuri of
Presidoncy Co.llege, Caleutta, for his guidance and valuable suggestions
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