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ABSTRACT
In this· paper the influence of the vanishing of the concircular
curvature tensor and its divergence on a relativistic gravitational
field is explored.
1. INTRODUCTION A C2 corlcircular curvature tensor in an
n-dimensional space Vn denoted by C2 and defined by
C 2 (X, Y, Z, T) def K(X, Y, Z, t) ·- - ( r _ l)- g(Y, Z)s(X, t) -· g(X, Z)s(Yt tl
n n
... (].!)
where S is Ricci tensor of (0,2) type and studied its Retatinistic
influence. It is shown that the vanishing of concircular curvature tensor
on a relativistic gravitational field implies an Einstein space- time. In
this last section it is found that the vanishing of the divergen'ce ofC 2
curvature tensor of a relatinstic gravitational field gives the equation
of State for disorder radiation (See also Mishra [2]) .
.1. If C2 curvature tensor is flat then
C 2(X, Y, Z, t) = 0

.. .n.2)

from (1.1) and (1.2), we have
K(X, Y, Z, t):::: _ , __ r ~, g(Y, Z)S(X, t) - g(X, Z)S(X, t)

... (1.3)

contracting (1.3), we have
r
n

S(Y, Z) = - g(Y, Z)

... (1.4)

where r is the scalar curvature.
Thus, if C 2 curvature tensor is flat, then the manifold is an
Einstein.
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From (1.1), it is clear that if the Ricci tensor S and curvature
tensor C 2 vanish together tl\an K(X, Y, Z, t) = 0.

'

.
Hence from (1.1) and ,(1.4), we can say that if a part of
gravitational space which is free,from matter has a constant curvature
(N arlikar [1]) then the latter is zero. Again, if S(X, Y) =F 0, but
S(X, Y) - %g(X, Y)r = KT(X, Y)

... (1.5)

where Tis the stress energy tensor defined by (Narlikar [1]).
T(X, Y) = (+p )A(X)A(Y) - pg(X, Y)
... (1.6)
where g is the energy density function, p the pressure function and A
is 1-form defined by A(X) =g(X, P),P is the unit vector field and K is
the coupling constant and C 2(X, Y, Z, t) = 0. We have from (1.4) for a
Riemannian manifold
S(X, Y) =(r/4)g(X, Y)

gives the Einstein space. Hence in a Riemannian space-time of
constant curvature is an Einstein space which has application in the
inflationary scenario in early universe.
·
2. Now let
. div C2 = 0

... (2.1)

then using Bianchi identiefo: from (1.1) and (2.1), we get
It is known

dr(X) = 0
arhksr !:L]), that

- "' 'l'u = P - sp
and

... (2.2)

... (2.3)

... (2.4)
1/ '"'ET*
Differnni:ii1'1tingcovar).ant.ky
equation (2.4) and u::.ing (2.2), we

have
"·" c•1n5l. i.e. p = 3p +constant
... (2.5)
· If the consto.m vanishes then p = 3p is the equation of state for ·
disorder radiation.
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