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Abstract

Inflationary scenario in spatially homogeneous Bianchi  Type IX space-time is investigated. To get the deterministic
result, we have considered the potential V() is constant and the scale factor R ~ eHt where H is Hubble constant. We find
that spatial volume (R3) increases exponentially. Thus inflationary scenario exists in Bianchi Type IX space time. The
Higgs field decreases slowly. The expansion () is constant, shear () is zero and deceleration parameter (q) = - 1 which
indicate that the model represents de-Sitter universe. The model also gives accelerating phase of the universe.

1. Introduction

Bianchi Type IX space-time is interesting in the study because familiar solutions like FRW models1 for positive
curvature, the de-Sitter model2, Taub-NUT solutions3 are of Bianchi Type IX space-times. The models2,3 allow not only
expansion but also shear and rotation. Chakraborty4 has investigated  Bianchi  Type  IX  inflationary and string cosmological
models in general  relativity.  Chakraborty and Nandy5 have investigated Bianchi Types II, VIII and IX string cosmological
models in general relativity. Vaidya and Patel6 have studied spatially homogeneous Bianchi Type IX space-time giving
general scheme for getting exact solutions of Einstein Field equations corresponding to perfect fluid and pure radiation
field. Bali and Upadhaya7 have investigated Bianchi Type IX string dust cosmological model in general relativity. Bianchi
Type IX viscous fluid cosmological model is investigated by Bali and Yadav8. Bali and Gupta9 have investigated non-static
barotropic perfect fluid cosmological model in general relativity. Bianchi Type IX tilted barotropic fluid cosmological
model for perfect fluid distribution is investigated by Bali and Kumawat10. Bali and Goyal11 have investigated Bianchi
Type IX inflationary cosmological models for perfect fluid distribution in general relativity assuming the condition 
where  is shear and  the expansion in the model. Recently Bali and Singh12 have investigated inflationary scenario in
Bianchi Type IX space-time with massless scalar field.
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In this paper, we have investigated Bianchi Type IX inflationary cosmological model with flat potential in
general relativity. To get the deterministic solution in terms of cosmic time t, we have  assumed that potential (V) is

constant and scale factor Hte ~ R considered by Kirzhnits and Linde13 and Kirzhnits14 where H is constant. We find that
spatial volume (R3) increases with time which indicates inflationary scenario of the universe. The deceleration parameter
(q) < 0. Thus the model shows the accelerating phase of the universe. Since expansion () is constant, shear () is zero and
deceleration parameter  (q) = -1. Therefore the model also represents de-Sitter universe.
2. Metric and Field Equations

We consider Bianchi type IX metric in the form

dzdx cosy 2ay)dzcosaysinbdy t)bt)dxadtds 222222222222   (2.1)
where a and b are metric potentials and the function of t-alone.
In case of gravity minimally coupled to a scalar field V(), we have
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The Einstein field equations (2.3) for the metric (2.1) leads to
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The equation for the scalar field (2.5) for the line-element (2.1) leads to
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The dot over a,b denotes ordinary differentiation with respect to t.

3. Solution of the Field Equations :
We are interested in inflationary solutions, so flat region is considered, where potential V() is constant. Thus
V() = constant = V0 (say)  (3.1)

Using equation (3.1) in equation (2.10), we have
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being constant of integration.
To get deterministic solution in terms of cosmic time t, we assume that scale factor R ~ eHt, that is

 3Ht23 eabR H being Hubble constant  (3.3)
Using equation (3.3) in (3.2), we get
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From equation (3.5), we have
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Using equation (3.5), we have
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and equation (3.6) gives
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Now using equations (2.6), (2.7) and (2.8), we get
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Equation (3.9) leads to
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Using equation (3.8) in equation (3.10), we get
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Using equation (3.4) and taking 2V() = L, equation (3.11) leads to
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Using equation (3.17) in equation (3.18), we get
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Now using equations (3.17) and (3.19) in metric (2.1), we get
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4. Physical and Geometrical Features :
From equation (3.2), we have
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The spatial volume (R3) is given by
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The deceleration parameter (q) for the model (3.21) is given by
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5. Discussion and Conclusion
The spatial volume (R3) increases exponentially representing inflationary scenario of the universe. The Higgs

field () decreases slowly. The expansion () is constant but shear () is zero. Since the deceleration parameter q = -1. Thus
the model represents de-sitter universe and also shows accelerating phase of the universe. There is no initial singularity in
the model (3.21).
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