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The Higgs mechanism 1s shown to eliminate the discovered in [1] sto-
chasticity of Yang-Mills ( Y.M.) classical mechanics. The phase transition
takes place at a critical value of the paraﬁeter characterizing the

Y .M.-Higgs system ( J. & 0.15).
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In our previous work [?] we have studied the Y .M. classical equations
in the Minkowski space with no external sources, when the vector potential
Aﬁ‘ (x ) in some coordinate system depenas on tine only (see [1 2])
The systein described by such potentials fq ('t) reduces to the discrete

non-linear mechanical system { Y .M, c]assica] mechanics) with a hamilto-
jan (]
nian

. a 2 (1)
Hym 5 3 (A 107 ) (A2A5 )]
and constraint equations
Mﬂ.= eﬂ.tc A‘ Ac - O (2)

The system (1) for SU(2) group has nine degrees of freedom (a, i =1, 2,3)
- a ~a
and four conserved integrals: HY-M.> Mi. = Ei.jk ﬂj A“ . With in-
creasing the gauge group dimensionaiity the number of “absent" integrals
: 2
increases like 2N - § for SU(N) group.
The strong instability of trajectories in two- and three-dimensional

subsystems (1) with the potentials
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brought us to the conclusion on their stochasticity [1] Recently this con-

U= 5 (4] a7)°
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clusion was confirmed 1in [3] . A specific property of the studied in [1]
system is the existence at least.of enumerable set of periodical trajectoris
In the recent years great interest was attracted to the realization of
one or another phase in gauge theories [4] (confinement phase - disorcer, .
Higgs phase - order). By analogy we consider that to the absence of the to-
tal set of isolating integrals in a classical system (e.g. the system (1))

corresponds the disorder phase, while the systems with the total set of
isolating integrals (when their number is equal to the number of degrees of
freedom) the order phase corresponds to.

In connection with afcresaid it seems interesting to investigate phases
of classical gauge systems with spontaneous 'breaking of symmetry.

Consider the gauge theory with isodublet breax‘ng of SU(2) group tn the
gauge ﬂ o = 0. The corresponding to (1) hamiltonian has now the form:

. . 92 . o _a
H=Hymez (Beré®)* 4 (A A ) » o
e R B 6 2
(& G 1Nl Ul
and constraint equations are as follows:
(4)
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where "{ is the vacuum expectation value of scalar field

K, 1[4 B B,
Y- B |
P E'l*é" B,

1
Let us study in detail the two-dimensional case {see [1]) » when ;41 =
a
=X, ,4:_ z Y , and all the rest components ,4.L R BQ ‘
and & are zero:
2 — e (5)
= b 4 e ey, 9 agq](aa
Hzu :-e—(x +y )+a(xg)+-——-—h x+g)
The behaviour of the system (5) is characterized by one parameter
(6)

7 (4) (k)
2 M
which can be shown easﬁy using the transformation X —~ol X, y >3y,
t =Pt .
The purpose of this work is to calculate the critical value of'parameter
STC at which the phase transition occurs in the following sence:
at large values of fl- the system comes close to the integrated one,
and the motion in the phase space { X X y g ) represents the tore
winding [5] (the ergodic trajectory measure is equal to zero 6] ), t.e.
the phase of order realizes, while for small but finite values of g
(‘.ﬁ < ﬁTc = 0.15 ) the motion just like at .‘TT =0 [l]
is stochi;tic s 1.e. the phase of disorder realizes.
We describe briefly the computer experiment by means of which ﬂTc is

detarmired. (The first experiments of this type were done by Contopoulos ,

Henon, Helles, Ford et al. [7] ). The computer was oroarammed tp solve
5



5
g

notion equations of system (5) at aiven gT » as well as to light out
the points of intercept phase trajectory in space { X X g y )
with { Y § ) plane at X > O . If the motion 1s verfodical, then
the intercept occurs in the finite number of points; if 1t 1s restricted
to the tore surface, then points fall down on a closed curve in ( Yy g )
plane, and, finally, at ergodic motion the point wanders chaotically in
{ y g ) plane covering densely the finite area.

Fio.l illustrates the picture in ( Y g ) plane for JI = 4.84; one
can see that the points make closed curves in accord with KAM-theorem'[b] .
The stable perjodical trajectories correspond to the centres of three small
closed curves , while to two points of contact of closed curves correspond
unstatle periodical trajectories (separatrices [5] ). Just in the vicinity
of the latters occur initially "macroscopic” reqions of ergodic motion of
nonzero measure (see Fig.2, T 0.35, cf. [7] }. When decreasing pa-
rameter ST the area occupied by stochastic motion increases rapidly and
at a critical value 3Tc ~ 0,15 comes to be almost equal to the whole
admissible reaion of motion on ( Y Q ) plane. This is jllustrated by Fig.:
(a1l the points in this figure represent one trajectory).

It is not clear so far to what extent the above phenomenon is connected

with the quantum theory of phase transitions [4] ; however, *~ our mind,

there seems to exist a close connection between them.

In conclusion the authors would like to express their gratitude to
{u.P.Mozharov and the other members of the EPI Computer centre for assis-

tance in <omputing.
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