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In 1998 studying the distant Type Ia Supernovae
(SNe Ia) it was found that our Universe is expand-
ing with acceleration. Further observations of dis-
tant Supernovae (SNe Ia), fluctuation of cosmic mi-
crowave background radiation (CMBR), large scale
structure (LSS), Sloan Digital Sky Survey (SDSS),
WMAP and Chandra X-ray observatory by means
of ground and altitudinal experiments confirmed
that 1998 findings. Theoretical study shows that
such an accelerative mode of expansion can take
place only if the Universe contains repulsive force.
The measurement of photometric distances to the
cosmological Supernova, supported by a number of
independent arguments, in particular by the obser-
vational data on the angular temporal fluctuations
of CMBR shows that the lion share of the energy
density of matter belongs to non-baryonic matter.
This form of matter cannot be detected in labo-
ratory and does not interact with electromagnetic
radiation. This form of matter is known as dark en-
ergy which has a positive enegy density and strong
negative pressure. Given the fact that almost three
fourth of energy density of the Universe originated
from dark energy and plays crucial role in the ac-
celerated mode of expansion of the Universe. There
appears a large number of models capable of de-
scribing this dark energy.

In a series of works we study the evolution of the
dark energy parameter within the framework of a
FRW and Bianchi cosmological model filled with
dark energy or two fluids [1, 2, 3, 4, 5, 6, 7]. In doing
so we consider both interacting and non-interacting
cases.

In [1] we study the evolution of the dark en-
ergy parameter within the scope of a spatially flat
and isotropic FRW model filled with barotropic
fluid and dark energy. To get the deterministic
solution we choose the scale factor a(t) = vitnet
which yields a time dependent deceleration param-
eter (DP). Here we consider the case minimally cou-
pled with dark energy to the perfect fluid as well as
direct interaction with it.

In [2] we study the spatially homogeneous and
anisotropic locally rotationally symmetric (LRS)
Bianchi type I cosmological model with dominance
of dark energy. Assuming that the shear scalar in
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the model is proportional to expansion scalar we
found that the anisotropic distribution of dark en-
ergy leads to the present accelerated expansion of
Universe. The physical behavior of the Universe
has been discussed in detail.

The comparison between the derived model and
SNLS type Ia supernovae data can be seen in Fig.
1. The dotted line represents the observed distance
modulus by SNLS type Ia supernovae data where
as solid line represents the analyzed distance mod-
ulus g of the derived model. It is observed that the
derived model is best fit with high redshift values.

In [3] within the scope of spatially homoge-
neous and anisotropic locally rotationally symmet-
ric (LRS) Bianchi type II cosmological model we
study the dark energy model with variable deceler-
ation parameter (DP) ¢ and EoS parameter w repre-
senting a model which generates a transition of uni-
verse from early decelerating phase to present accel-
erating phase. The Einstein’s field equations have
been solved exactly by taking into account the pro-
portionality relation between one of the components
of shear scalar and expansion scalar. The Hubble’s
parameter (H) and distance modulus (u) in our de-
scended model are found to be good concordance
with recent data of astrophysical observations un-
der appropriate condition [Fig. 2]. The physical
and geometrical behavior of universe have been dis-
cussed in detail.

In [4, 5] we have studied the evolution of the Uni-
verse within the scope of Bianchi type V and VI
models. Using the proportionality relation between
the shear scalar with the expansion scalar exact
solutions to the corresponding Einstein equations
were found. In both cases the DP and EoS param-
eter are time varying. It is shown that if the energy
momentum tensor is considered to have only diag-
onal components, the non-diagonal components of
the Einstein tensor that occur in both BV and BVI
cases, impose some restrictions on the components
of energy momentum tensor.

In [6, 7] Bianchi type-I cosmological model with
time dependent gravitational and cosmological con-
stants is studied using two alternative approaches.
It is found that for empty universe, the derived
model is accelerating whereas for radiation domi-



487
47t
Prys
45
44+ .

. /
42r

a1t

0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1 1.2

300
250
200

H(z)
150

100+

50

Figure 1: Distance modulus as a function of
the redshift to the derived model compared with
SNLS type Ia supernovae data from Astier et al.
(2006)

Figure 2: Hubble’s parameter (H(z)) as func-
tion of redshift (z) to the derived model com-
pared with observational H(z) data from Coa et
al. The observational 14 H(z) data points are
shown with error bars (red line) and the solid
line (black colour) corresponds to Hubble’s pa-
rameter of derived model.

nated and stiff fluid universes, we obtain models
that depict a transition of the universe from the
early decelerated phase to the recent accelerating
phase.

In [8] we have studied the Bianchi type-VI model
within the scope of a scale covariant theory of grav-
itation. Exact solutions to the corresponding field
equations are found under some specific assump-
tions.

In [9] a spatially homogeneous and anisotropic
Bianchi type V model filled with an imperfect fluid
with bulk viscosity and particle creation, is inves-
tigated within the framework of General Relativ-
ity. Particle creation and bulk viscosity have been
considered as separate irreversible processes. Ex-

act solutions of the field equations are obtained by
applying a special law of variation of Hubble param-
eter. Using this assumption, we obtain two types of
cosmological models.

In [10] Bianchi type-I string cosmological model is
studied in presence of a magnetic flux. Exact solu-
tions to the Einstein field equations are obtained.
Further quantum effects of this model is studied
within the scope of loop quantum cosmology. The
corresponding results are compared.
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Figure 3: Classical evolution of volume scale V/,
energy density p and shear X

Figure 4: Evolution of volume scale V, energy
density p and shear ¥ withon LQC frame

In [11] within the scope of anisotropic non-
diagonal Bianchi type-1I, VIIT and IX spacetime it is



shown that the off-diagonal components of the cor-
responding metric impose severe restrictions on the
components of the energy momentum tensor in gen-
eral. It is shown that if the energy momentum ten-
sor is considered to be the diagonal, and f = f(2),
all the cosmological models in question are locally
rotationally symmetric and matter distribution is
isotropic.
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