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According to the inflationary scenario, it is be-

lieved that a scalar field known as inflaton is respon-

sible for a rapid accelerated expansion of the early

Universe. For the inflationary mechanism to work

there must exist a weakly coupled scalar field which

is initially at a false vacuum which leads to the

inflation until the right vacuum value is obtained.

This inflationary model solves the problem of flat-

ness, isotropy of microwave background radiation

and unwanted relics. Contrary to the prediction

of the standard cosmological models, recent obser-

vations showed an accelerated mode of expansion

of the present day Universe. Though the existence

of an inflationary scenario is not of much concern,

the question of where the scalar field comes from

and why it undergoes such a peculiar phase transi-

tion from false to right vacuum still remains unan-

swered. This leads cosmologists to reconsider alter-

native possibilities. As one of the way out many

specialists considered spinor field as an alternative

source. Being related to almost all stable elemen-

tary particles such as proton, electron and neutrino,

spinor field, especially Dirac spin-1/2 play a prin-

cipal role at the microlevel. However, in cosmol-

ogy, the role of spinor field was generally considered

to be restricted. Only recently, after some remark-

able works by different authors showing the impor-

tant role that spinor fields play on the evolution of

the Universe, the situation began to change. This

change of attitude is directly related to some fun-

damental questions of modern cosmology: (i) prob-

lem of initial singularity; (ii) problem of isotropiza-

tion and (iii) late time acceleration of the Universe.

Moreover it was shown that the spinor field can suc-

cessfully describe the describes perfect fluid from

phantom to ekpyrotic matter.

In [1] exploiting the spinor description of per-

fect fluid and dark energy evolution of the Uni-

verse within the scope of Bianchi type I, III, V, VI0,

VI and isotropic FRW models was studied. It was

shown that due to the non-zero non-diagonal com-

ponents of the Einstein tensor the initial anisotropy

in case of Bianchi type III, V, VI0 and VI mod-

els does not die away, while anisotropic BI model

becomes isotropic in course of time.

Further study in [2, 3, 4] shows that the nonlin-

ear spinor field with the exception of FRW model

admits non-zero non-diagonal components of energy

momentum tensor. This fact imposes severe restric-

tion either on the components of spinor field or on

the metric functions thus giving rise two alternative

possibilities.

To demonstrate it a Bianchi type-I spacetime

filled with spinor field was studied. The BI space-

time given by the line element
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2, (1)

with a1, a2 and a3 being the functions of time only

has only nonzero diagonal components of the Ein-

stein tensor
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ȧ3

a3

, (2)

G2
2 = −

ä3
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ȧ1

a1

ȧ2
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On the other hand a nonlinear spinor field given

by
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ı
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where the nonlinear term F describes the self-

interaction of a spinor field and ψ = ψ(t) in case

of BI metric possesses the following components of

energy momentum tensor
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On account of it Einstein field equations take the

form
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ä2

a2

+
ȧ1
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together with the additional constrains
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Let us first consider the case when the non-

diagonal components of the energy momentum ten-

sor impose restrictions on the spinor field. In this

case from ?? we obtain

ψ̄γ̄1γ̄2γ̄0ψ = ψ̄γ̄3γ̄1γ̄0ψ = ψ̄γ̄2γ̄3γ̄0ψ = 0. (19)

In case if the metric functions are allowed to be

unaltered, the restrictions are imposed on the com-

ponents of the spinor field. In this case the initially

anisotropic spacetime becomes isotropic asymptot-

ically.

As far as second possibility is concerned in this

case from ?? follows
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which can be rewritten as
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As a result the Einstein equation now can be

given by
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which in fact describes a FRW spacetime. Thus we

see that in the at hand case the spacetime becomes

isotropic from the very beginning.
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