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Inflation model and auantum fluctuations
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We assume the homogeneity
of the space and the
distribution of the scalar field
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small enough, the Hubble

parameter H will also be
small. Then the field is moving
rapidly to the minimum of the
potential and the inflationary

stage ends



Inflationary fluctuations /

Scalar field at the end of inflation



Formation of closed walls
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The initial distribution of the scalar field formed during the inflation
stage allows the formation of closed walls of sizes significantly
exceeding the cosmological horizon

Having entered the

X l horizon the wall tends
) :> [y e firstly to acquire a

-7 spherical shape and
\ T after to contract

toward the center

During fluctuations, which allow the wall to acquire a spherical
shape, it loses energy and heats the environment



The overall contraction of the closed wall may begin only when the
horizon size will be equal to the domain size R, with total energy:
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The black holes are formed under condition:
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The typical spatial black holes distribution

within cluster, the result.of numerical

' B simulatior]'s
As a result, the energy of a .

closed wall may be focused R
within a small volume inside L
the gravitational radius which e
is the necessary condition for AR

a black hole creation L e gl

And around them formed a
heated area




Temperature inside PBH clusters

The Chapman-Enskog method makes it possible to obtain a solution to the
transport equation and being quite general can be applied to the relativistic
transport equation

In first approximation, the relativistic generalization of the Fourier-law for
Hoo oo S et s e e === =290 for the viscous tensor have the form:
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The relativistic equation of motion and equation of energy:
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After linearization and taking into account the Fourier—law for the heat

flux and the linear expression for the viscous pressure tensor the
equations of energy take the form:
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If the hydrodynamic four-velocity is constant the energy equation reduce to
the relativistic heat-conduction equation:
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Since the term before the pressure gradient has a divergence,, we Gan aons itk anly
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Limiting the temperature range of
1-100 keV and finding an
expression for the dependence of
the thermal diffusivity for ionized
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Find a numerical solution:

Temperature profile at time ¥, 5
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Conclusions and plans:

* Since for the development of the Universe temperature
played a major role in the formation of the chemical
composition

* |t's proposed to consider in more detail the distribution of
heat after heating finished. Since a large temperature
difference between the heated area and the surrounding
space can cause a shock wave, it is proposed to further
determine the speed of the thermal front

* After that to determine possible anomalies in such areas and
compare with the observed data



Thank you for attention!
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