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I. INTRODUCTORY STATEMENTS

The creation of antimatter regions has been analyzed in [I]. It is based on the analysis of a broken U(1) symmetry.
Also in a (broken) SU(5) AD model, as analyzed in [2], the inclusion of terms x*, x°, ax® do not affect the baryon
number.

In, the features of the broken U(1) AD symmetry, whose pertinent scalar field induced the creation of antibaryionic
matter regions, are explained; the statistical distribution, the variance and the standard deviation

+ the for the creation of antimatter regions are calculated.

While the variance of the sum (or the difference) of uncorrelated random variables is the sum of their variances,
the variance of the sum of correlated variables follows the usual rule.

Given a very large number of regions ruled by an AD potential (within the inflaton-field model).

In the single-filed approximation for the inflaton field

V(¢) = (4o — 3)2F14* + Ez¢® — 4aF — 36" (1)

has been considered in [7] after [8] for instantons.
Different rescaling of the inflaton field can produce different scenarios for inflation.
Other kinds of inflation-generating potentials ruling the scalar field can be considered, i.e. the Coleman-Weinberg
potential, and spontaneously broken local U (1) potentials [3] .
Given a scalr-field generating scenario, [I] the number of baryons np is given as

ny = ém[A(t)P]\‘Z%;, @)

¢o being the value of the minimum of the potential ruling the dynamics of the scalar field, 6 the C'P-violation angle(s),

A(t) the amplitudes of the oscillations at the time ¢, out of the flat regions, at a distance Mg form the origin.
For CP-violations O(1), the baryon number per particle is of order 1. At thermal equilibrium
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As in [4], given a field f(z) in a region V, f(z) = Yo ke“‘””;, the coefficients aj; and bj; can assume different values
in different IV spatial regions. For large values of IV,

dN = Nalb-dagdby (4)

for a homogeneous Gaussian process
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where the variance o3 depends only on k =| oy, |, is the same for bot the the independent variables a; and b;; and the
correlation functions depend on oy only. The expectation value

< fifig >= 0oz i (6)

For a superposition generalizing the Yukawa coupling [5], in a NMSSM, th C'P violation depends on the chargino
mass matrix, which generates non-thermal electro-weak baryogenesis and preheating.

As in [? ], strong U(1) mixing induces a magnetic moment responsible for the shift of the corresponding particle
and produces interactions for which the baryon charge and the lepton charge is fractional (1/2).



II. FURTHER APPLICATIONS

In [I1], At the cosmological time for galaxy-formation, after the time #, the variance < §6 >2 assumes a fixed value
1],
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with a dispersion
-1
V<08 >2 = LT—fN (8)

with IV the number of e-folds. A Gaussian probability distribution id found as

1 7(96092”2
Pl)—e *i 9
) Q
with
t=2 . LyeN—No

with [ the size of the Universe at the time of Galaxy formation, and N the number or e-folds. ~

The number of regions containing antimatter is evaluate form after Eq. 4| considering the phase in fj expansion.
The phase expansion is evaluated as from [12], with a phase f = (12¢t72)3/%¢xz. i.e. from [13] normalized within the
volume Vpas from [4].

! For potentials in other kinds of theories, it is possible to consider also i.e. 9], [10).
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