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The discovery of the stochasticity of free classical non­

abelian gauge fields ~~ 2) and of the phase transition of the 

"disorder-order11 type ( 11 Confinement phase" - 1'Higgs phase 11 ) ir: 

these systems £3) mukes very attractive the idea that the ob-

served phenomena ore preserved tl? some degree in the real 

(i.e. quantum) vacuum of QCD and that namely the presence of 

' random colored vacuum fields in it is responsible for the color 

confinement. 

From this viewpoint, of special interest is the phenome-

non o~ lowering of dimensionality of quantum spin 

coupled to a random rna{7letic field neo.r the cri tic~~l 

und utilizing it for the confinement p:i-oblcm [5, 6). 

systems 

point [4] 

It bus been shown [5} that the necessary and sufficient 

condition for the area lan i'o.r' the ~'/ilson loop average W(c) 

is the presence of randOl(l fields in vacuum. 

'In ref. [G] the reduction, due to stochustic vacuutrt 

fields, of W (C) of the four-dimensional Yung-l>iillo theory to 

\r/(c) of the uppl·opriate two-c.i.i111ensionul one and, hence, the 

o.reu law is illuutr~.ted. 

Unfortunately, refs. (5:C] arc r:Jc.dc leGs convincinc 
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largely Uue to the fuct that uu-thol~s have reGtricted them­

selves to the consideration of planar loops. Note also ref.(7] 

where the concept of .the localization of one-dimensional dis­

orde;c systems is used to qualitatively obtain the confinement. 

In the present paper we have shovm thut if one talces into 

account, in the functional intesr~l of theory, the gauge fieldP 

generated by randomly distributed currents, then the appropri­

ate two-particle Green functions will correspond to the con-

finement. The physical picture of the' gluon propagator is of 

course not exhausted with these fields, for we cannot esti-

mate, on the background of random fields, the relative contri­

bution in the functional integr~l ~f the fields of another, 

nonstoohastic nature, which should be particularly important 

for small or average, compared to the confinement radius A 
_, 

or, in our problem, to the radius of correlation of random 

-' currents JU distances. 

Taking into account this remark, consider tha gauge theory 

with external random color currents which are Gaussian-distri-

buted (the so-called ·,!white noise"): 

o. t . < o.t tY) 

<J-"'(:.:)Jv (~l>=J' &.!",& 6<<-~) ( 1) 

In agreement with the abovestated, the dynamics of gluons 

/1 -< 1 
at the distances ,...._, "'-' .fwl- is determined by the stochastic 

differential equation 

CiS 
o Ao. 

1" 

.. 
JJ" (2) 

where S is the action o! gauge theory in the four-dimen-
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sional space -·time (belo\·t we use the :t;uclidean formulation), 

o.nd the quantum averaging is determined by the relation 

:rA";. where the fields ..r are determined from eq. (2), Emd the 

averaging <.-·>.r in the right hand side of (3) is performed .. 
according to the Gaussian distribution of currents~~ (x) 

to (1). 

exp{- ~_,..• J J; (:x:J J; (:x:) d":x:) correspondine 

The generating funct·iona.l of our theory corresponding to 

(3) is given by the expresoion 

.. JO.·]"~ -hl"(x) AJ"(:x:) d :x:J (4) 

0. 

whose differentiation in the quantum source h.JI' ( ::t) defines 

the (3). 

Passing in (4) from J to the variables .and us-

ing the standard method of rewriting the determinant viu anti-
Q.. _- 0.. 

commuting vestor fields ~ .f4 , t JU we shall obtain the exact 

formula (for the sc.ke<of simplicity we shall later omit the 

Lorentz and internal indices): 
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One mo..y see from (5) that 

tion the two-pu.rticle function 

~ready in the tree approxima­
a. t 

of the type (3J<AJ" (:x:)A~(~)/ 

po::wc3aes tho confinement property (see the first term in the 

;·~~poncnt ( 5)). We sho.ll shoYr it extllici tly usine an:other me­

~hod uosocj.atcd t7i th ~he introduction of the superfield 

lf'; (X, ft) (note the recently observed close relation 

'bc~uccn the stochastic differential equations of the type (2) 

'lit<l supornymrae-~ry l8] ) : 

,+,"- a. 
'-t'J" (:x:, Ei) = AJ" (x) + 

-a. 0.. -a..-
et~ (x)+tu (x)E!+Cuee 

r ,- o - (6) 

'.I~WJ.'C e Ull(} e u;·e 

=e·={e,e}= o) . 
. lor ( 5) \'IC shall huve 

~ 

the anticolrunuting variables ( e = 

~(h): jZ)<flexp{-J[ t(cp)- (7) 

.f'• a• • - } 
- 2 <Paeae<P-H¢]d xdede 

(H=h(x)ee) whence it follows that the Fouri~r trans-

... f, 
fon1. of the propacator ( cp J" <:Pv > of the e;a.uge superfield 

has tho structure of ( p2 ~ ~ ~-) : 

(P•+ .J'·,a,;_ ~ r 1 
o""g cS.f"" 

whe~'e d.. 
1 

J.. u.re the a."'lticorfWlutin.g variables corresponding to 

, Vlhich af·cer the intet;7ation over cl.. 
1 

J.. resul ta in 

the confinement: 

f <P(X·~) "- t g 
Je < AJ~(x) Av(~J> ~o_,;v o .. .f"- 2/P~: 

-~.re are indebted to ii..Id.Kotsinian for helpful _discussions. 
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