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Introduction

Universe inflation solves the problems:

•flatness

•homogeneity

•causality

Investigation of the Universe inflation by

quasiattractor method:

•Mathematical aspects

•Comparing with experiment



Mathematical aspects

Scalar field

S =
∫

dx4√−g
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∂µφ ∂µφ− V (φ)



V =
λ

4
(φ2 − v2)2

gµν = diag(1,−a2(t),−a2(t),−a2(t)), N = ln (a/ainit.)



Mathematical aspects

The equations of motion

φ̈ = −3Hφ̇− λφ(φ2 − v2)

Ḣ = −4πGφ̇2

H2 =
4πG
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φ̇2 +
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Mathematical aspects

Slow-roll approximation

φ̈ = −3Hφ̇− λφ(φ2 − v2)

Ḣ = −4πGφ̇2

H2 =
4πG
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Mathematical aspects

New variables

x = κ√
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H , y = 4
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6



Mathematical aspects

System of differential equations

x′ = 3x3 − 3x− 2y2z
√
y2 + u2z2

yy′ =
3

2
x2y2 + xz

√
y2 + u2z2

z′ =
3

2
x2z

Friedmann equation x2 + y4 = 1



Mathematical aspects

System motion

1. the system “falls” to the quasiattractor

2. the critical point drifts during the evolution



Mathematical aspects

Critical points (x′ = 0, y′ = 0; x 6= 0, y 6= 0)
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Mathematical aspects

The Universe inflation

ä > 0
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Mathematical aspects

Inhomogeneity:

• Scalar perturbations

PS(k) =
 H

2π

2 H
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• Tensor perturbations

PT(k) = 8κ2
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Mathematical aspects

Inhomogeneity:

• Tensor contribution r ≡ PT(k)
PS(k) = 48x2

c

• Spectral index nS − 1 ≡ d lnPS
d ln k = 4(9x2

c−z2)
3(3x2

c−1)
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Mathematical aspects

Limiting cases

• quartic term dominates r = 16
N , nS − 1 = − 3

N

at u2 → 0

• quadratic term dominates r = 8
N , nS−1 = − 2

N

at u2 →∞



Comparing data with experiment

WMAP data



Comparing data with experiment

Inflaton parameters:

• Mass

1 · 1013 GeV 6 m 6 1.7 · 1013 GeV

• Constant of self-action

0 6 λ 6 9.0 · 10−14

• Expansion

N = 60+40
−20 25 6 u2 6 ∞



Conclusion

• We considered the inflation dynamics in

the framework of the quasiattractor.

• The model is consistent with the observation data.

• We have precisely enough determined

the inflaton mass.



Thank you for your attention!


