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Abstract An axially symmetric space time is considered in
the presence of a perfect fluid source in Barbers (Gen. Rel-
ativ. Gravit. 14, 117, 1982) second self creation theory of
gravitation. An exact radiating cosmological model is pre-
sented using a relation between the metric potentials. Some
physical and kinematical properties of the model are also
discussed.
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1 Introduction

It is well known that in recent years there has been a
considerable interest in alternative theories of gravitation
which are viable alternatives to general relativity. Brans and
Dicke (1961) formulated a scalar tensor theory of gravitation
which incorporates Machs-principle in a relativistic frame
work. Barber (1982) produced two continuous creation the-
ories. The first is a modification of Brans Dicke theory and
the second is an adoption of general relativity to include con-
tinuous creation of matter and is within the limits of obser-
vation. These modified theories create the universe out of
self contained gravitational and matter fields.
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Several authors have investigated various cosmolog-
ical models in Barbers second self creation theory Pi-
mentel (1985), Soleng (1987), Singh (1984), Reddy (1987a,
1987b), Reddy et al. (1987), Reddy and Venkateswarlu
(1989), Shanti and Rao (1991), Reddy and Naidu (2008),
Pradhan and Vishwakarma (2002) are some of the authors
who have discussed various cosmological models in second
self creation theory. However axially symmetric cosmologi-
cal models in the presence of radiating perfect fluid have not
been investigated in second self creation theory proposed by
Barber. Radiating cosmological models are also important
to discuss the early stages of evolution of the universe.

In this chapter we obtain axially symmetric radiating cos-
mological model in the presence of perfect fluid source.

2 Metric and field equations

We consider the uniform, anisotropic and axially symmetric
(Bhattacharya and Karade 1993)

ds2 = dt2 − A2(t)[dχ2 + f 2(χ)dφ2] − B2(t)dz2 (2.1)

with the convention x1 = χ, x2 = φ, x3 = z, and x4 = t

and A and B are functions of the proper time t alone while
f is a function of the coordinate χ alone.

The non-vanishing components of Einstein tensor for the
space time (2.1) are
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