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1. Introduction• 
Th e physical idea of "confinement" " a s based /1,2/ on two ex

periments 1 facts: (i) the "obaervation" of quarks as partons/)/ in 
the regime of de ep-inelastic s ca ttering and (11) th e ir "nonobserva
tion " in the free states. 

I n QCD/4/ the fact (i) is explained by the asymptotic freedom 
phe nomenon/ 51 which takes place in the Euclidean region, and the 
fact (i1) - by a linearly rising quark interaction potent t a l, or by 
the validity of the Wilson criterion/ 1/. 

Generally speaking , the asymptotic freedom in QCD differs from 
the regime of quarks in the naive parton model/)/. In the latter the 
"observation" means the existence of tmaginary parts of the quark 
diagrame with quarks on the mass shell (i.e.,in the Mi nkowski space). 
This diffp.rence can be part i ally removed by the hypothesis of the 
probability equal to unity of the quarks hadronization and by the 
duelity principle which is fruitfully used for the sum-rule const
ruction /6/. 

However, the resli zation of the point (ii) in QCD is more prob
lematic. 

Recently it has been rsported /7/ that the Wilson criterion 
and t he linearly ri s ing potential do not give a correct mathematical 
definition of the confinement as far aa they allow 8 pole to exist 
in the qua rk Gree n functi on. This means t ha t there is a pa rticle 
with quantum numbers of t he que r k in the physic a l s pec t rum of ele
mentary excitations. (Recall that in quant um field theory and eta
tia tica l phya i cs the ca lculation of the Gr ee n func t ion pole s i s e 
sta ndard wa y to obta i n the excita tion spec t rum ). The abaence of poles 
of the Green -func tion of colour partic l es may be conside red a mathe 
ma tical definition of "nonobservation" of quarks and gl uons/ S/ . 

However, this way of the foundation of conf i neme nt involves 
princ i pal difficulties: the dependence of colour Green functiona on 
the choice of the gauge and t he infrsred divergences. (The e qu1va
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lence of the S-matrix for different gauges is p:coved / 9/ up to inf
rsred diverge nces). 

One of the examples of such a gauge depend e nce is the Gribov 
ambiguity /10/ removed by the choice of the gauge, but th is ws y hae 
no sufficient physical baB is ye t. 

In the present paper ~ e study the infra red behav iour of non
Abelian fields and the Green functions taking for the physical cri
teria of the choic e of an infra red regularization and a gauge the 
following postulates: 

1) Finite space -tilDe r/2 

j[A. t/JJ ~ j~ T[A,"'] :: jdtjdt:t(A,~), 
• -7/2 /x/~~ 

where ~ is the action, )( is the radius of a three-dimensional 
sphere, T is a time interval. (Recall that the physical quantit i e s 
in quantum field theory - cross-sections, decay probabilities, etc., 
- ~ re normalized onto the finite space-time, i ndependently of the 
way of regularization .) 

ii) Quantization of the theory in terms of gauge-invariant 
dynamical variables 

S Itw rA 1/IJ ~ S IAinv lJ illV1 
~TLj, ~T(J, J, 

To illustrate the gauge-invariant method of quantization we 
consider the Abelian theory (QED) in sec tion 2. The non-Abelian theo
ry is constructed on a formal level in terms of gauge-invariant Vb

riables in section 3. In section 4 we consider the phenomenon of 
topological vacuum dege neration in the theory i), ii). In section 5 
the infrared regulized generating functional of the Green functiona 
ia constructed. 

2. Gauge-Invariant Variable s in the Abel ian Theory 

We trea t tha gauge-invariant mathod of qua ntization of the 
Abelian theory (QED) with the Lagrangian 

_ I IJ • - .. 
(1)dt - -4 ~II + l -zP!f (~+Af)?j; 

A 

(~II :: ~ AII -av A~ ; AfI" ieAr) 
invariant under the gauge t ransformation 
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(2);,: . j(A>a,,)( ; 7jJl. j 'I/J; (t ' eK/' ie }(l,tJ). 

The cons truction of t he Hamiltonian of theory (1) is base d, ~s a rule, 

on different interpretat10n of the field component Ao and "i . Aa 
the time derivative of Ao is absent in the Lagrangian, t he ()eU88 

classica l equation 

8,.s~A 11 0 M> 8.~o = ~0Ai f joo l q (3) 

(i f = e 1/1'" 1/J) 
is used as a constreint e~uation that expresses Ao in te rms of 

the dynamicai varia bl e s AI .1/! I 

A(;'{) .;(dod;~, i o) =-Ith;~~ [~t,A;(y.tJ +jo (y,tif· (4) 
o , 

The substitution of solution (4) into e q. (1 ) lea ds to the Lagran

gian 

, "/ t;: I 8) ~ ]J I· I' ~ r ~ (5)11 =2ft Uf'-a, 8' i UoAI +ljo(Jt. Jo -4' rU' + 

+i~!faf'(J -i,Ai +jod2(ao~Ai) 

which de pe nds only on variables Ai. ~ and is invariant under the 

t ra nafoI'lllat ion 

A I A I 
(6 )Ai =irA,+o)!- 7f,3"9~' 

To fix gauge of A~ one imposes, gene ra lly s peaki ng . an arbitrary 

constraint I (Ac')-O 
Instead, the starting point of the method suggeeted here i8 t he 

choice of dynamical variables Af .1/1' which a r e invariant unde r 

gauge tra.neformations (6) 
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(7)(A/) 3:: A/ (?f l)3:: 7/J r. 

,Ve may define these variable s us ing solution (4 ) of the constraint 
equation (3)/ 11,12 

A/" If(A)(A, 
~ 

+ 8)1f -(AJ: (dV-q j, ~)1
~ 

' ( 8 ) 

1jJ I • ?T{A) ?j, I 

where the gauge factor 

t "I ", 2 , A 
1f(A):: eX/'(jdtj,q4'A;j =expl8t ~'1} ( 9 ) 

according to eq. (3) transforms as 

?J(A~ ~ 7/1 =7Ji -I. (1 0 ) 

The transformat i ons of 'lJ(A)_l in eq. (8 ) c omplete l y c ompensa t e t he 
t ransformat i ons of A and -IP ,and we obtain aq. (7 ). 

Due to the gauge invariance the varia bles (8) identically sa
Uafy the t ransversality conditions 

I .a.A.I=0 ( 1 1)4~ 'i -0 l{' ( . 

The Lagrangian (1) i n t erms of these variab les coi ncides with tha t 
i n the Coulomb gauge 

.j ~ AlI i { I~A1 .IA I .f .I / .:r . JIn ./. 1 (12 )
l=l L8. iI-4~''( diMi +eJO L ,~'' qt/o + ~ ."f Y'. 

We can construc t t he qua nt um t he or y on l y i n t he phys i cal sect or of 
transverse fields. Re l a t ivis t ic c ova riance of transverse fie l ds in 
this approach is proved in ref. / 12 ,13/ . The dif fe r ence from the usual 
gauge approach consists i n fix ing the gauge from t he very dynamic s 
define d by eqs. ( 1), ( 3 ). 
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3. Gauge-I nvar i ant Variables in t he Non-Abelian Theory 

We consider t he Yang-Mi lls theory i n a f init e vo lume and for 
a f i n i t e time interva l 

7l1.! 

J3 ::JrifJd3X~ ( 13 ) 
t,T • 

•T.Z 1~/tR 

' ( Q 2 . • 1. A. (14 ) 
=-lj r;1I) + L'f! f { Of +A,,) 'lj; 

Q Q Q abe /'A~ A Af Q 
(15 )~" :: ~A" - /)\1 At t e€ ~f \J; Ar -e if . 

The theory (13 )-(15 ) on the solut i on of the cons t raint e qua tion 

8S~ A • 0 i:? y: 2{4) AQ:= V. (A)t£A . +d' a. ( 16 ) 
eJl1 0 , ~ I 0,C" 

• Q .7: ~.L 01 " ~olJJ ~ A~If :: e yJfo 2 If' ; '?- (A) := U U[ +eE tii (17 ) 

is invariant under gauge transformations of t he dynamical variables 

A. ~ 
( , AI A ) I 

l =! (A, ~~. i - ; "p I :=~ ?jJ. ( 18 ) 

To fix ga uge we choose the dynamical variablea of the t ype of 
(8), (9)·) 

~ r ~ (A· (AJ:: u(A) (A, +0) U-,(A)
l 

(19 ) 

1P YA.¢J =V-(A)¥ .. 

where the matrix tr{A) Batisfies the equati onB 

(20)~ V{AJ ='If(AJ(-f- (~(AJ tio A,.J l
V:t'AJ (/ '1 
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.J Such variables of the non-Abel ian the ory f i rs t were c o~i
dered i n ref . /1 4/ (see a lso ref. /15/). 
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the g8neTWl aolution of wbicb baa the torm of a ttm.-ordered exponent 

t 
(21)urA}· TUp(jtit ~-t.4)(~ {AJ4, A;J} 

(.hare V{ 
~2 

(A) is tbe reverae operator whicb is oaloul ated by 
perturbat i on t beory). 

Le t us show that the variables (19) are invariant under the 
gauge tranaformations (18). The transformat i on properties of tbe 
I118trix U(A) 

v-(A3) :! u3 = 7Jg-l (22) 

f oll nw from eqa. (16) , (20) and are consistent with tbe transforma
tion of t he expression 

I A J\ 

V.t(AJ ~(A)~Ai = Qo(A) 
under (18) , 

"I A a. -I (2:3)
Qo =9(ao • o)g . 

Rea l ly , s ubst i t ut i ng int o tbe l ef t- and the rigbt-hend of eq. (20) 
t he t ransf ormation ( 22), we ge t 

1) rlo Ul =t% (UP -J :: (~V)9-~ ?J(4,j1 =7Ja:1'+ vro.9-~ 
Q .( ~ -( -I I '" 11) -I ~ -(i) 'II'O/ IZ 'U II it Of) I 0'9 = 7rUo~ -I 7J(Ooj-1 . (24) 

Prom (22) i t is eaay to sbow the lnvari anoe of the variables (19) 

A I I " I I "IAi (A J= v-~-~ (At' +~)9- gIf ::A, (A) 

71/(A ~ 'l/J1) = crg-'g 1jJ = U~ =1{l1(A, ?b) . 
As a r esul t, the variablas (1 9 ) satisfy equalitias 

t , r 
(25)~ (AI) ~A/ := 0 ; j dt f1t (A~ IJo,A,' EO 

that w1l.l be called the "covariant Coulomb gaugeD. 
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I ( al IrA",) ,~Q I' ./ ' "IrA "I:t ·2{4,~) -l[rV'('A -/1'11, +l/OV!(Aiol-iY'!I7"" (26) 

L 

.bera A.-A ,r . ¥. iI 
L (' , 

The quantization of the dynamioal system (26 ) ~ith oonstraints 
(25) in the tl~ework of the Hamilton approscb bam been mad. in th. 
recent paper 116

/, where the generating functional tor tbe Green funo
tion ••• obtained. 

The result of rat./16/ 1a e.ay to reproduce by using tb. ,.d4e••-
Popov (p-p) metbod, the validity ot wbiob for gauges depending on 
t1me baa been proved in ret./17/. 

Aocording to the P-P method the generating funotional in gauge 
(25) has the for. ot the continual integral 

~l,l.:'r (sources) 1fJJA,'iJ,,1Jft1(A)O!~(A)~A,leJfJfi$q+ 
'1(27) 

wbere ArAJ is defined by the relation 

IJ(AJjlJlJ(x)O[~{A;")!A7r:f; A,~ = u(A:+~)t/ 

Using tb. transformation properties 

"II" -{, (
~Ai •U[8.A;+ W(A)(8. U )l1]U

~ (A'tJA'U 
=lJ[v;.aJ4,A:. I ~tA'i4,711u]u-( 

for the P-P de t erminant .e get t he expresslon 

L1 (AJ • (fl'Jet ~7A~ . 
Integrat ing in t he f unctional i ntegral (27) over Ao (that oor
res ponds to tbe use of the conatra int equation (16» we obt a :ln 
the t lne l res ult 
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l~~T (7Ii I J)::j:lJA/IJ1j/1JlI ('/Jet v/ )ftg[~0)ItAi]i 

i 	e~p[iJdtjd1x[;tYA, tf)+ iq+1¥ +J/A/J? 
r -TIl /xuR 	 'J, 

(28) 

where J( is defined in eq. (26) . This result for gluodynamics coin
c ides with the result of ref. /16 / 

4. 	Topological Vacuum Degeneration in the 

Non-Abelian Theory 


The integral (28) may be rigorously proved only for a quantum 
system with finite number of degrees of freedom/ 16/. In the the ory 
of continual fields some probl ems a ris e, one of which is the problem 
of "zeroes" in the F-P determinent. As it haa been shown in r e f . / 1 0/ , 
this problem bea ra a relation to the fact t hat the gauge condition 
in t he non,.Abe lian theory J(AJ::: 0 does not f ix f i elds uniquely, 
i. e ., t here are gauge transfo rma tions A f+ Ai tha t do not change the 
gauge condition j(AI}=O • The equation for t he matrix 
JrAl) -I(A) :::0 • ce lled tha Gribov e quation, de"scribes zero e igen
vslue of the differential operator i n the F-P de t e rminant. 

At present there sre diffe rent opinions concerning possibla 
solutions of this problem. Some of the authors (in particular, 
Gribov /10/) consider that th e ga uge ambiguity reflects long-w ave 
(infrared ) peculiarities of t ha non-Abe lian fields, end it is neces
sary to take into account them by modifica tion of the P~P integral. 
Othe r suthors (f or example, see /16/ ) incline to consider the ambi
guity by an srtifac t and choose the gauge , where the Gribov equation 
has only the trivial aolution I. c I . 

In our opinion , the very fect of the dependence of S-matrix 
in the infra red regi on on the choi ce of gauge,raises the question 
about physical criteria of such a choice. 

In the preceding s Bc ti on we have show n that aa a criterion of 
that ty~e one may us e the postUlate of quantization of t he non-Abe
lian the ory in terms of the gauge-invariant dynamica l va r i eblea , 
which leada to the covariant Coulomb gauge. In th i s gauge the Ori bov 
equations have the form t 

V;2fJ-/~i) ::: 0 jdf /V/({'i1a'i) =o. (29 ) 

8 

I n 	the lowest order of perturbation theory instead of eqs. (29) we 
get the Laplace equation for the gauge phase 

i 	(,t', t) :: eJ(X,t) (30) 
A 

R " 82	 (31)~. d,)(x. t) =0 ) (;, t)::: O. 
l 

(In the Coulomb gauga, 10/ the Gribov equation has a more complex 

form ~. (18;1-1=0 ). 
Equationa (30), (31) have nontrivial solutions i n the finit e 

space ~(3) (/it(~) in the claes of continuous smooth matrices 9(l,t) . 
The condition of such continuity of ~ ever ywbe r e in R(j) including 
the boundary (wh ioh physically me ans the absence of sources , i.e. an 
empty s pace) is the equality of the topologicsl functiona l 

" 	 '" '" 
(32)II:: 1J:1fljd~~V* t,. v, ~~) 

,lUI/ 
J\ I J\ " o"!~9- ::: e A0e--1 

(33) 

to 	integers 

II ::: :f ( 0, I. 2, ... ) . 	
(34) 

The ge ne ral s olution of eqs. (30)- (34 ) i8 

" (35)I (;,t}S! jn.1IJ (X) a exp An, '1 (X) 

ab X·A 

,.,Ji) = i r tl Q ( 'II) R fin , (36) 

• 
whe r e the mat r ix Q is defined by 

'r. ~ 'C.tJ(cU)= '12 i til" if. 'Ar q 9Q~(¢.7 1 ,. U(rtI),{ou-frfJ) , e e e iT 
I J ( • 	 • (37) 

~. ~••~ are three Euler angles which descri be an orientation 
of the X - s pace coordinates with respect to colour coordinates. 

We msy give these solutions the unique physical interpreta t ion 
if we reca ll the dynamical origin of the covariant Coulomb gauge . 
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It 18 unique gauge .bere tbe Griboy equation (29) coincidea 
.ith the bOlll.ogeneous QaUIIO eqUllt!on (16) 

'V/(AJAo··O. 
and tbe gB~ arb1rerinesa ba. the dJ'!lAllioal nature of the iD:frered 
••roea or tb. operator V . wb i ob ba. not be.n hken into .ocount 
1n tba oonstruction ot the' geuge-1uyeriant dynaaioal yarl.blaa (19), 
(20). (21). III tbe ab..noe of cb.rges and trenaveree 1'ald. Ai 
the matri~ tr (21), wItb taking into aooount tbe .eroes of ~~, 
coinoide••Itb the ~trix JP (35 ) and aescribes tbe Yacuua confi
curat10n of gluon field. (33) with zero energr. Prom • point ot Yie. 
ot th. dyn.-1oa of tbe system the fact of exi.t.noe of topo. ogicel 
.olutione (1)-(36) me.OII tbe vaouum d.generation. witb tbe dege
neration para_tel'll n,.q ()2). This phenOlllenon doe. not ooour 
in tbe Abelian tbeory, wbere tbere 1s only. tr1y1.l solution of tbe 
Llplace equat10n described by a oonatsnt ph•••• 

5. Infrarad Topological Conf11lement 

Tekins into aocount the zero eigenvalues of the operator Vi 
.e get tbe fOl1~i¥l aotion 

B"T .JdtJdJxf,'trA,tP)+i!.~+¥~+I(·J/}, 
 (JS) 

r -ft /IlIA L'" 
wbere ~ ia defined by eq. (26) and 

"" AI!) (Ai & 3(A; +U,. J8
r ,,[ ,.lE _( (39)

";'::9"" ; f/J=<Pj. 


The matru 3(l,t) setisties t he e~ust1one 


V; (AZl (i-~9) .. 0 ; Jtit 'v, (A;'({'Otj) =0 ( 40) 

a nd t he tield AI aatistiea the gauge (25). All I (;'!) ia a smooth 
f unction , " e ga t I r r

,:It A,1/I) • :t (A. 7/J ) 
The action ( 38) d i !fere from t hat in integral ( 28) by phases of t he 
oolour part ic les, . h ich depend on t he infra red dage neratioD par ame
ters f/, f/),. I 

10 

~ . r ] r • r,j 
(41)$~r aJ"IJd~(ir(A:?j,) -I f~, + Y' e~4ft~'f)iAi 

, _T" 1I/4A 

"",(1,1) •!;~ (XJfc1.V i ?4,(1JJ •~al)9,,~ (X) 

0." (1,tJ .914f1(;f'J!I\~C;J (42 ) 

I~.{i). exp {-i .t·~"'{VI)r"~l 
The seaerating f unctional for the Green f unot i ona in such • theory 

ooino i dea with (28) up to the change (42 ) and tbe average over the 
generation parameters 

£{I 

l~_I(~,1,J) • 1/", ~H/ Lllll:(~~" 'jj ..J",). (43)
;; ~ T+tP L"tp ....".' • '(~r, ... I 

.here ~(T ia deti ned by eq. (28). The vari ation of t hi s funotional 
wi th reapect t o t he sources i s accompanied by the average OTwr a l l 
the Euler a ngles describing t he colour coord i nates orientation wi t h 
respect t o space coordinates 

/~ fJ~(rpJl (. VajdQ{?J/ (y. \I!;jd9(~)ab':9. (lJ~.
{:.,jt ?4C ~., ~.,'t "IUt( II '4'} ,. 

., (<< 

Prom expreaaion (43) we can get the usua l P-P integra l , if the limit 
i,T... 00 1a put under signa of the functional int~pation and ave

raging over tbe infrared parameters ({J1I1 Pft (X) ~ I).
H~ever. as i. known/ 1S1 in ~t:tist ic81 physics and quantum 

field theory, tbe infrared regularization i s removed after averaging 
over parameters and integration. 

Let us caloulate the Green function of 8 quark. In the lowest 
order of perturbation tbeory we get 

.. 
Gi'i.YJ·t3.- llllt1/{'l/l)/ - =G.(.r-vJ!(X,Y) , (45) 

~(J() 'It &J '/'r'l-() 

Jl 



"here 

1./2 "" { I ,X,=IYtj(iYJ " A", !;" (ft)Z [8(X)6(iJ]fI= 0' • •(Xllty/ (46)1+00 J."~ II'O~ , 

" Qae;) = expel fO1.x '1') . {x, (x,x.=tY 
It is easy to check tha t the propagator (45), (46) in the moment~ 
r epresentation is equal to zero 

j rl"x dty e i+1fr -t' ~ ffi GeX,Y) =0 (47) 

We may obta in this result directly in the moment~ spsce, if in the 
limi t R .. 00 we chsnge t he noncommuting matrices f a by the cons
tant vectors 

. x'rtl 
c*: 

~-r-IR -iftrx'1ll . t .1.. t~ I "r le ~el l' {t" 0. ~ 1J. (48) 

In the approximation the Green f unction in t he momentum s pace 

Gc,J=llm / 2. /A/'_' =0 ; (;=f~!fI) (49) 
J. .. tID I.~ 

disa ppea rs due to infinite large moment a of the quark interac ting 
with t he infrared vacuum. 

Now let us conside r the quark loop as the vacuum ave~ge of 
the current product 

(/ ~X)i~YJ> Ir. tjJl-zjJ. 
In the l owes t orde r of pe rturba tion theory we get 

.r .r > I. J f) L/J<J (X)! (V) = lim dr(~Jd9(tfJ.,)f,m fL F 
1,T. CIJ L .. 00 -Lll. 

If[(i~~ (XJr?n.~ (AJ)(jo(x_YJ(9~/~r (~rV..,/~)6,('(-xJj· (50) 

where tI~ is the integral over Euler angles. If t he matri x r i s 
a scalar under the colour group transformation: 10119 .r , Ire 
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have t he qua rk loop " ith the usua l propagators 

( 51)<j~XJi ~Y) =tr rG,,(X-y)r(l,(Y-xJ, 

the imaginary part of which does not equal zero. If tDe matrix r
is c olour, we ge t an expression of the type of (45)-( 47). 

In the momentum s pace, i n the a pproximation (48) the result 
(51) corresponds to the express i on 

1./1. 

n(9) ,. 1Z Jd~ tr[rGo{f~ tn)rGo {9·0dnJJJ= 
l 

n " 

..jd~ b!rG.q,;rG. {9 -fJl 

in wh i ch t he tota l compensa tion of lar ge vacuum moment a occurs. A 
similar mechanism of t he infra red c onfinement is described inref ./191 

(see aleo/20/). 

After averaging over the i nf rared degena r at i on pa rameters all 
the Green functions which are not s ca lar under colour gauge t rans
formations disappear. But the colourless Green functions of the type 
of correlators be t"een electromagnet 1c and wesk currents coinc ide 
wi t h the usual QCD- perturba t ive Green functions . We get the colour 
conf iJaeaent in a spir it of t he naive parton mod e l/)/ with the ze ro 
norm of all phys ica l coloured ata tes /21/ . 

Such topological confinement can be r ea lized in any Don-Abelian 
the or y c onst ruct e d on a semi s imple gr oup G if it contains the 
''minimal'' subgroup SU(2). Th a t means, t he fundamenta l representation 
of G i s an i rreducibl e one of SU(2). For example, for SUO) the 
genera t ora of t he ·.minima l subgroup are the Gell-Mann matrices J 
~r'), which co i nci de wi t h the vector SU(2) represent ation. The to~ 
pological structure s of the infra red vacuum for :SU( H) and SU( 2) 
groups coincide in accordance with t he knOlrp formu l a for t he homo
topic group of ma pping of the space ~(3) onto SU(N) 

.. 
~ (SU(H}) a 1; (.fll(tj 'l . 
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6. Conclusions 
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cuum degeneration and gauge phases of colour fields in the vacuum 17. Barbashov B. M., Chervyakov A.M., Nesterenko V.V. JINR 

depend on infrared degeneration pa rameters . The confinement of co B2-84-521, Dubna 1984. 

lour fields is the result of the pure ly quantum interference of the 18. Bogolubov N.N. JIlffi D-761 , Dubna 1961. 

vacuum phase factors. 19. 't Hoft G. Nucl.Phys. 1974, B75, 461. 

Here we do not concern all other aspects and problems of pe r  20. Pervushin V.N., Ebert D., Reinhardt H. Particle and Nuclei, 

turbation theory, in particular, the asymptotical freedom which takes 1979, 10(5), 444. 

place in a deep-virtuel regime of subgraphs of the peynman diagrams, 21. Nakanishi N. and Ojima I. Prog.Theor.Phys. 1984, v. 71, p. 1359. 
describing colourless processes in te rms of the usual qua r k and gluon 
propagators. 
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KanH6posoqHO-HHBapHaHT~e nepeMeH~e H HH~paKpac~ 
KoH~afiHMeHT B KXA 

PaCCMaTpHBaeTCH KanH6posoqHO-HHBapHaHT~ DOAXOA K KBaHTO
BaHH~ Hea6eneB~ TeOpHH B KOHeqHOM OpOCTpaHCTBe-BpeMeHH. 
8 TaKOH TeOpHH HMeeT MeCTO TononorHqecKoe B~po~eHHe BaKYYMa, 
KOTOpoe MO~eT 6~Tb ~3HqeCKOH OpHqHHOH HeHa6n~aeMOCTH CB060A 
H~ QBeT~ qaCTHQ. 

Pa6oTa B~onHeHa B na6opaTOpHH TeopeTHqecKOH ~H3HKH OHHH. 

npenpHHT O~~HeHHOro HHCTHTYT8 ~~epawx HCcneAOBaHHA. ~y6Ha 1985 

Azimov R.I., Pervushin V.N. E2-85-203 
Gauge-Invariant Variables and Infrared Confinement in QCD 

The gauge-invariant approach to quantization of the non
Abelian theory in a finite-volume space-time is considered. 
In this theory the topological vacuum degeneration takes 
place, and this degeneration may be a physical cause of non
observation of free colour particles. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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