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A new symmetry breaking mechanism condilioned by presence of random

fields in vacuum is proposed. Massive Yang-Mills fields finally arise, that

~ may be interpreted as “macroscopic” manifestation of the "microscopic* Yang-

Mills massless theory.
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_wThe'basis of gauge field theory consists of symnetry principles, the

main one of which is the principle of local gauge invariance Breaking of

symnetry and obtaining of the scale parameter not loosing renormalization

' is the main point of gauge ‘theories. At present we know two mechanisms of

symmetry breaking Higgs mechanism and dynamical breaking. This work is de-

voted to a mechanism of symnetry breaking via extracting vacuiin random fieldy
and averaging over set of initial data ' ’

The ground state of the field theory -"t'ne vacuum ‘- must satisfy 'soie
requirements: homogeneity and isotropy. to be the lowest energy state; to

be stable with respect to quantum fluctuations Since eneroy density is a

positive value, vacuum is to have a zero energy density. As we know [1 ,] .

in Yang-MilIs theory trivial vacuum { F_N.,;' = 0) is unstable with respect

to quantum fluctuations. Because of breaking ‘of the stabﬂity condition,
“one has to consider a. possibiiity of change of the first’ two conditions,. If

zero energy density is rep'laced by constant one; “them ¥ vacuum will arise

vector fie'lds which uill break vacuum isotropy. However , 1f these Fields

-are random then, in the mean. the isotropy wiil ‘be restored

He uill show that excitations over such vacuum will acquire mass' due
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to the interaction with random vacuum fields. The question on stability of
such vacuum will be discussed below.

To be concrete, consider classical equations of Yang-Mills fields cor-
responding to the SU{2) group:

o Y (1)
’aquﬂv+€°°AﬂF;v= 0

where

o.bc

F,u,,'aj\.ll 'c'l Am Am}‘\

1t was showu m Refr E‘3_5] that the system (1) has a class of solutions
whose behavmur 15 stochast'lc The solutions of this class we denote a._,\. '
where 'a 'S Q.Ju To , Ta. are the SU(2) group generators. Remind briefly
the results of Refs.[3-5]. There were considered homogeneous fields a-:&i({)

in gauge CL = 0, Via numer'lcal experiments with a

' computer there was shown that so]ut‘lons 0.,., (t) behave stochasticaﬂy at

arbitrary initial data. It is convenient to make with (1,L -t) gauge trans
formations that depend on time only:

Q =3’ (£) &i () S ()
s'(4) § (t)

Let us choose S (-t) so that a component 0., varies randomly, too.
Such gaug'lng can be naturany ca'l]ed stochastic. Suppose that vacuum of

'fang-MHls f'le!ds is fi'lled uith homogeneous random fie'lds Ne shall con- -

struct real vacuum fie]ds fron stochast'lc so‘lutions of the system (1) via
averaging over the set of 1nit1a1 data Let us introduce a notion of such
averag'lng Consider the solut'lon 0, p (t) uh'lch depends an the 'In'ltial
data ( Q.Ju(o] O,Ju (o) ). as well as a sm'n vicinity of this point in
phase: space Frcn each ooint nf this vicinhv there starts some trajectory
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whose behaviour is stochastic. As the averaging.over the assembly of ini-
tial data we shall call the one in the bunch of soluﬁons whose iqitfal
data fi11 that vicinity. ;Denote this averaging by a sign < > . Note that
the syste (1) stochastic sclutions ére exponentially unstable relative to
change of the initial data. This results in that at change of the initial
data in a small vicinity, the bunch of solutions fills the whole stochas-
ticity region. Hence it vollows that thug; averaged ,fiejds satisfy the foli-

Towing relations:
. , '
<Gy {t)>=0 , (2)

o A e ab ] 1 2
<o (t) ay (t')>=m ) SJw GXP[‘ m(t-t) ]
where l‘l’\a js a dimension parameter.
It is matural to take as vacuum fields the ones averaged over the as-
sembiy of the field which satisfy the relations (2). The general sclution
of the system (1) we present in the form of a sum of two terms:

(3)

A A A

A u- Opt E:‘J“‘

where 6.,, is. a solution of the system (1) from a stochastic sector,
éy are excitations on the stochastic background. Let us require that
i:‘ne division (3) be gauge-invariant. We find out from this requirement the
law of fields. transformation é)_ﬂ with respect to local gauge transforma-
tions: . , S
A g N

It is convenient to impose the gauge conditions on the random component a_ﬂ

For &_,u we will choose 2 stochastic gauging , s¢ that the comronent 'a__

will satisfy also the conditions (2) Bfter averaging over the initial data

assen_lb'ty .
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. Tnen the tenswn tensor for fields has the form

b PV B

Sy e e
ot N N T w1

(ﬂwbv*b ' ) {8

et

JW(A) v (a)* Gﬂv(b)*e
L. - m L otea . H R ._'.‘c' L
Q a o ¢ e
where 5_[\."/ (e)z3u0, -3+ € Op O
(B)=9u B -9, B+ €*0BL BS
J“V JY M M )
The last term in (4) corresponds to the interactfon of the stochastic back-
ground and excitation.
Substituting relaiions (3) and (4) into the set (1) and averaqinq over
assembly of 1mtia1 data for the random fields OoJu , we find out an
equation for BJ\A ’ o

o Gﬂv(b)w""" B G (8) = mBE

In terms of A u fields the theory is gauge—invariant and massiess.

Such fields can be naturally called microscop‘lcal The fields bJ\o over

stochastxc vacuum have acquired mass and broken local gauge symmetry. He

w‘ui\ call such fie\ds macroscopical The occurrence ‘of mass of.fields E)Ju

is caused by their 1nteract'lon with vacuum random fields. The Yang-Mills

theory in terms of AJu is renormalizable. After extraction of vacuum
background we have got a non—renormaHzab]e massive theory 'However, as it
follows from stated above, the Yang-mns massive theory can be interpreted

as a macroscopical manifestation of 4 renormalizable microscopic theory.

The author is grateful to V.A. Franke 0.A. Kirzhnits ‘AN, Kotzinyan ’
S.G.Matinyan, N.L. Ter-lsaakyan for the useful discvssions
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