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It is shown that the large-scale quantum fluctuations of the scalar field ¢ generated in the chaotic-inflation scenario lead to
an infinite process of self-reproduction of inflationary mini-universes. A model of an eternally existing chaotic inflationary

universe is suggested.

1. One of the most popular models of the
evolution of the universe is the inflationary-uni-
verse scenario (for a review see ref. [1]). In our
opinion, the most natural version of this scenario
is the chaotic-inflation scenario [2-10]. This
scenario can be implemented in a wide class of
theories. In particular, it can be realized in the
theories of scalar fields ¢ with polynomial effec-
tive potentials (@)~ ¢" [2-6], in GUTs [7], in
the extended version [3] of the Starobinsky model
(11}, in N =1 supergravity [8], in some
Kaluza—Klein and superstring theories [9,10], etc.
The main aim of this paper is to investigate the
global structure of the universe in the chaotic-in-
flation scenario.

2. We will consider the simplest version of this
scenario based on the theory of a scalar field ¢
with the lagrangian L=13 L.9d*p — V(g), where
V(e)=iA¢* at 9 = M, [2]. "Here M, ~ 10" GeV
is the Planck mass. If the classwal field @ is
sufficiently homogeneous (see below), its evolu-
tion in an expanding locally Friedmann universe
with scale factor a(t) is governed by equations

¢+ 3Hp=—dV/de, (1)
where H = a/a, and
H%+k/a*= (82/3M2)[1¢* + V(9)]. (2)

Here k= +1, 0 for a closed, open and flat uni-
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verse respectively. If the field ¢ initially is suffi-
ciently large (¢ 2 M,), the behavior of ¢(¢) and
a(t) very soon approach the asymptotic regime

@ (1) = o exp| — (VX /Vorr ) Myt], (3)
a(1) = ag exp|(m/M2) (5 — #*(1)]. @)

In this regime k/a> < H?, ¢* < V(9), < Hp,
H < H?. The last inequality implies that during
the typical time Az ~ H™' the value of the Hubble
parameter H remains almost unchanged, and the
universe expands quasi-exponentially: a(r+ At)
= a(t) exp(HA?). This regime of quasi-exponen—
tial expansion (inflation) occurs at ¢ > 3M In
the region ¢ < 3M the field ¢ rapldly oscﬂlates
and its potentlal energy V(g ~ 3M,) ~ AM;
transforms into heat.

An important feature of inflation is that it
occurs independently in any domain of a size
exceeding the size of the event horizon / ~ H™'(¢)
[12]. The degree of inflation is given by
expl[(m/M?)@;] and it depends on the initial value
@, of the field ¢. The only possible constraint on
the amplitude of the field ¢ in the theory 3A¢* is
V(e) s M}, or @ SA™'/*M,. Therefore the most
natural initial value of the field @ is oo~ A7V4M,
[1,2]. Inflation occurs if 3,pd*p < V(e)~ M; at
least in one domain of initial size / ~ H~1 ~ M =
Since any classical description of space— tlmc is
possible only for 9,93%p < M, V((p) < M?, and
only in domains of a size / > M are the above-
mentioned conditions quite natura.l [1-4]. Any
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