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Recently there was an essential progress in understanding
the mechanism of spontaneous breaking of chiral symmetry (SBCS)
[1-5]. As a consequence of this, the physics of pseudoscalar
octet particles bhecomes more transparent [5,6,7]1. The instanton
"fluid" vacuum model allowed wus to describe the low-—energy
characteristics of (1,K) mesons in a good agresment with
experimental data [5,@,8,9]- '

The general method for calculating the correlation
functions in instanton medium proposed by Dyakonov and fetrov
is the following. The instanton anti—-instanton superpositions
must be considered as an external classical field. The
correlators in the presence of this field will depend on the
characteristics of all pseudoparticles, i.e., their dimensions
ps orientation U, and center z. Averaging over the statistical
ensemble of instantons with distribution function finally give
an exact correlator in instanton vacuum. This distribution

function, which is the propability of arising of fluctuations

with a given parameter, determines exceptionally bty
pseudoparticles interactions and not contain fermion-
pseudoparticle interaction corrections, i.e. in quenched
approximation Nf/Nc«i. The averaging is substantially

;inplified due to the following approximations:

a.The inﬁtanton fluid packing parameter p/R, when R is the
mean distance between pseudoparticles, is amall p/Rx1/3 [4],
and therefore the pseudoparticles may be considered as
uncorrelated.

b.When the number of colors Nc is large, the instanton

istribution as a function of instanton sire P is wvery narrow



ang tends te the S-shaped functior at M sw, so - that in  the

3

af inutantons O, seay ke replaced

fesding order over 1fNr =3
trusle mean values O041.
w.The Hilbert space of the fermsions g fruncated te  the

of zero modes. This approximetion is  justified for the

wavelength properviies of the vacuum {(scelesk.35fm) . The
vezaln i that the sgectrum of the Dirsc operator in the field

: . . -1
inztarton is characterized by a gap of about §  TLH00MeV

rzero enerdy state anc ths cantinuesn of  scattering

ing was developed and

# diagrammatic procedure for averag

win wnint correlators were calouiated. However, threes and

T

onint functions are not obtained by such a method. The

procedure ot ladder diagrams ‘ calculation in different
directions does not exist. In general, the solution of the
coupled Bethe-Salpeter type equations is techiiically difficult
to obtain.

Therefore, there arises a problem of finding a reliable
algorithm fﬁr calculation of another Green function. Beside
that, it is interesting to find the effective action which is
egquivalent tc the previous model. %here are several attempts to
write an action of such typef9-11l. The idea is the fﬁllowing:
to start from the multipseudoparticle partition function, an
equivalent of the previous model, and after averaging obtain
the effective action. Nevertheless, all of these acticns are
nat eguivalent to the previous model, (see, for example, {11]).
In fact, the GCD theory has a chiral limit, which means that

guark mass may be tend to zero in the final stage of calculati-



ons and, obviously, no singular hy m terms will arise. But, as
will be shown in sect.l, exact calculations give such terms. In
our point of view, this discrepancy is actually connected with
the incorrect procedure of averaging. The influence of fermions
én the distributioﬁ function (that implies extractions of zero
modes and'ultravialet divergences from fermion determinant) was
neglected, but this non-regularized determinant was included in
the correlataor definition.

In this paper we investigate this problem more carefully
and in (c) approximation from QCD Lagrangean will obtained the
multipseudﬁparticle action. Averaging over statistical
ensambles using (a-b), finally gives effective action of Quarks
in instanton medium. Besides, we will obtain the propagator of
quarks and investigate stability of our results in’both chiral
limit and with mass corrections.

f.tet us begin with the 0OCD partition function in

Euclidean space.

1= fbwv+bﬁuexp[—.?(v.!’+,ﬂu) ] (1

- The main puintg of the model are the following:
integration on the gauge field Aa is equivalent to averaging
over the statistical ensemble of pseudoparticles with known
distribution function of given configuration and to replacing

field ﬁu in the interaction part by superpo=z. tion of instanton

anti-instanton configuration.
’ -~ ~
2= fopoy’ <<expfrp’ (12+iArimyprnprp niation (2)
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Where <<...>> denotes ithe average over the collective coordina-—
wen: ppsitions of all pseudoparticles z, their orientation in

calor space UI(fniluwing to (b} approximation = will

substitute all sizes of pseudoparticles by p:(AOONeV)—lJ.
However, note that 7° is not similar to the former model, since

in the definition (2} the propagator has the foiiewing Form

<<Det(i¥+im) (iT+im) L3y
p e {3) .

iDL {(iviimi>>

i

Isoiation of uncertainties from this expressions demands  to

change the avaraging mechanism , il.e., propagator (3} is not

weaiad wo the one obtadined in [53.
~ o~

G- {118+ 1mlI > {4y

Therefore, in our ppiniecng it we wish o construct & theory

simider wo {4). i to mtart from

where we introduce bosonic spinor Tields Z,X+ to compensate for
contribution from fermions degres of froedom. Otherwise it ig
necessary to modify the whole averaging procedure. Remembér,'
that the distribution function was obtained when the fermion
fields were rejected.

Fniléwing {c), we will repl;ce the exact Green Vunctions
in the field of one instanton by a madel onelsS]

gl (18t ()

Sxtx,y}=sotx,y)* io

(&)

where So(x,y) is the free propagator, §L(x) is the zero mode



. . ,
tor the I-th pseudoparticle: it is a right (left)-handed Wevl
ﬁpinur for the (anti)instanton. This model is true at small
momenta pp<<i (the range important to the - SBCS) and this

~

propagator becomes a free one at.large momenta. Using

-1 A~ -1 -1_ o~
So (id+im) and SI 50 = 1AI
we have
-iA = pes]t- 50ty + B
1 I R
-1 -1_ 1. -1t
8§ = [50 + ¥(SI - SO Yo+ E(I*I)]‘ (7)
From (&) and (7) we have
iV+im=iO+im+E[[1+(ia+im;-—IE——] -1](1o+1mr + [I+1I] (8)
I : : : )

Uaing the chiral; properties and normalization condition of

zero modes
+ +
I

e A : -~ §I§ -1 ~ §I§I
<R _{id+im|B8 D>=im 1488 ——L = il e
I AR ¢ im im

- 28 1ot 1o BeEY

from (S5), in chiral limit we obtain
20" )= [opnp ooy exp [y’ 1aper 10740 prp nIaTax

1+ n 8 o g '
x<<¥[1—33rj@ i0% d %3 ispd y]x ()
xexp [%- fz+13! Id“xf!';isll\iqv] MI.T) >->

and with account of mass corrections we obtain



Zen,n* )= [Dpoy* oxDx exp [Tp" (13+imypex” (iB+im)xen ey I ux

1
2im

D 4 o4 a8
x<<ﬂéxp[— Ix (i8+im)& d xj&l(10+1m)ld y]x (10)
I ' \
L o4 D B o4 T 4 =
x[l- Tiﬁv (id+im)& d XI§1(10+1m)W y]H(I-I)))
’.
Mass corrections will be analyzed in section 3. And now

turn to the chiral case. Using the Brassmanian properties of

¢,P+ for Z(q,n+) we have

Z(n, 0" y=[opoy DXDX " expfp" 1opr” 102n ey n1a" xx

t P T ST Gr :
<<H1exp[a-fl isz d xj§!191d y]x (11)

1 N 4 +.~ 4 -
x[l—m—j'np i0% d x]ﬁliaw y]ﬂ-f(!-J)))

~ Now the theory with Z° can be obtained from Z, it  the

" variables Z,Z+ are omitted

7* (0" )= Dy’ exp fIp" idpen ey n1d’x x (12)

x <<l [1-3%— S8 o’ J'i\;iSvd"y]H-I—( 1+1)>>

The exﬁression (12) differs from the reault of [10] since (12)
is normalized not'to m as in [10], but to ihe finite quantities
in [11]}. _!nvestiqate now the prablem of how far we aay
normalize the theory to m, putting‘aﬂo from the very beginning.
"lLet us calculate (12) with nonzero m, and then tend'm to zero.
Average ‘Z over positions and orientation of pseaudoparticles,

using the density matrix composed of zera fermion modes [3]:



(xmjb(y)—f—‘u‘—d@ﬂ exp[xk(x—z y-iqty-z, )JM x
(21) 8{k]{al
1~y
~ -~ 5 -
[kynyvq = ] [ulrutvul]ab (13}

’ *
Here a,b(i,ji) are color (spinor) indices, I& are chNc matrices
nith'(f,iil standing in the bleft upper corner {all other

Cal .
elements are zero)T are Pauli matrices, k=k The function

e

@(k) is connected with Faurier-transformed zero modes.

_— —2p/ 1k} lkip<<l
¢(k)=np -E;[IO(Z)KO(Z)—Il(z)KI(z)J

z=|& ‘9’2—{—12-;1@4,92 Ik p>>1

. - . . -
For anti-instantons 15 - —75, T, + T+, when averaging over the

TR’

orientations with the Haar measure normalized to unity, we use

the relations

+

fdu==1,_ fJou u s Jn=T~|‘6 s ’

i3 7mn

Jau o,y oyt ot 1t‘it'i 5 6 -Lg & Y+fmn (14)
kp i1qg mr ns N2—1 kr ' is"mp'nqg Nc np° mq re+s

(]

We ran obtain

'Z'(n,n+)=jbvbv+expjtv”i3v+n+v*v+n]d4x (Y+]N+[Y_]N“

where
Y, = - g 1mVN fv (r)———-v(ksa (ky 2k ——3  a(k)=|kj$(k)
(27)
N, is the number of (anti)instantons. Then in the thermodynamic

limit N+=N_=N/2, Voo, N-»00, N/V=const using the well

known equation lim(l*—x/N)M8 e® we obtain
Mo



¢ k + d“k

z (0" )=foyoptexpfrp’ (ki zv~ L yptpen = P

It means that H(k)~m~1 and lim m+0 does not exist. Theory ia

singular! Thus, the method can be applied only when m tends +to
zerp from the very beginningfic}, whith is equivalent to the
approximate cancellation of Det in exp.{(3).

2.Let us now return to Z. First integrate (11) over the
nrientationvmatrices UI’ keeping only planar terms{the leading
order over IINC) which means neglecting of the Eruss terms.

Denote the integrals under consideration by I’, I:g, A=L/m

1° = fau exp[sz+13§Id“xf§;131d“yJ
' (15)

ab ~ a .+ ~.b
Ilj(k,q)=jHU Ckp (k)1 (8, (q)ql;

expEMY ' 108 axsay10ay]

It follows from the eiplicit expregaions (13) that O may
contain only scalar and tensor productions of left compnnents:
However, note that tensor tgrms are suppressed in Nc+w limit..
Thus, I’ is a function of the variable t, I‘(t),
t=A/NC(Z:ZL)(z) and the brackets méanAconvolutidn l

+a_b +a b . qu d4q
(Ai Bj)(z)s.rﬁi (k)Bj(q) exp[;z(k—q)]a(k)q(q)——?;;Fi-—

Note that I' and I3 are connected

ij
ij(k,q) = - 821

" on 87;° (<1623 (a)

Ali?(k,q) + a2

and to resolve this differential equation we find

10



1+Y
ab _ 1 T1'(t)—~1'(0) .ab 5 -
-!ij(ﬁ,q)~-ﬁ; 3 ) [ = ]ija(k)a(Q)exp[z(k Q)3+
{16)
A 1 d ;‘ __I'()-1'¢0) ) _ +b.a
+ 2 T[-ﬁx (t) £ Jatoatarenprzik-a) 12 )
- ,
From the observation{12], that the group iﬁtegration is

gquivalent to the projection of a tenscr product of fundamental
representation‘onto the singlets of the group (the eq.(14) is

an example, alsg see ref.[113) we can obtain
1
I'= : 17
=2 “n
N LM .
(=
Substituting (16) into (11) and integrating over position of

pseudoparticles we obtain

Z(n,n")=[opny DIDY expi-s + (" P+ (¥ ) 1x

N N
x{ %- fazx +} * { %,- J'd4z.|<_} ‘ (18)

oo re i I’ (t)~I'(0) +
K= I°(t)+ AN [ £ ](wLpLH

o2 ; -
i 10d o, .. I (£)=1° (0) + +
+[ mNc'"] T[—dtI == ] N RATA R

K_=K_ (L+R) o==J ty’ 1oyt iay1ate

This expression is finite over m, and one can use chiral limit
heref13].
Ax will be established later, the action contains the

effective mass H(k$~(Nc)o, and the interaction potential

11



vNINC)—l, caused by the circumstance, that the number of
instantons grows with Nc’ hence they must be calculated stage
by stage. In propagator calculation the ghost fields _x,x+ can
be integrated exactly, which was done when the'qﬁark mass was
included, and apbroximately, when the>dependence of the 5c31;r>
production (Z:ZL)(Z) “‘on z could be ignored. Such an
approximation, which is Efue in the chiral limit, is  based on
the fact that the function a{k}) quicklf falls off for the amean
values of the ghost fields X+Z~1/k2 (see eq.19?) and the
integral accumulates in the region of k~g~0. In  fact, the
integrals over W and ¥ are factarized {due to stage by stage
célculation) and the determinant Nﬁich arises as a result bof

integration over Z,Z+(see Appendix), is exactly calculated

@ wty 2 a2
JBxdyP(x,y)exp(—x—y) 1- 2 XY [ B, o

aN =l R
o . « 4Nc m

2 4

p,=if a‘;” s exp[is(z-—‘;)]—g—?z- (19)
i s H ) 27) .
i.e. in the chiral 1limit m+0 the dependence on z,2

disappears.Remember, that our 2(n,n+) is normalized to unity
and any suppression is compensated for by  analogous
cantribution from Det of w,w+, i.e. dependence on z,; in I‘(t)
can be ignored.

It shoulq bevglso enphasized ihatl when mass corrections
are taken intoc account, integration over Z,1+ is &one exactly
gnd the result in the limit m+0 coincides with the approximate
one. The advantage of this approximation consists in  the

e

possibility of calculation of interaction opotential which is

12



hard to find off the chiral limit.
In connection with the aforesaid, naow write the action

keeping O(1/N_} terms, and . substituting (XZZL)(2)+(ZCZL)(0)

: 4
i + 2 d 'k »R
V0w g Jew doaT 3] (o ) 2

F=F —N ln[
0+ (21 +

It thermodynamic limit

N i o+ )
f=‘-'f0"' -—-ln[l"‘ TnT\lT:’(szLNO)]_ :

2
(21}
[ R 7 (k)a (k) ———
B I L (2ﬂ)4
i (L=+R)
mVNC i 1(0)
miN
K=
and Z(0,0) we can write in the form
dw, du, dw_ du_ N
Z(0o, 0)—jnvnv D1D1 g e Exp[ﬁy ~ o Ing
2 pt zm e
Np, 4 : .
2 d'k . 1 i +
+i ¥y (k)a“(k) +ig (——-—1—————(1 X )(0)]+ (22)
mVN I LYo (2n)4 +L i, mNc [ Mot I :

[(w)u::?w)u ]

After integration aver Z,Zf,v,w+ using (19) with pn=0 we have

g .p) :
Z(0,0)=fdy+dy_ —-——;-.——2-— exp{— —;‘— lnp, ~ ';— Iny_+
¢ o ‘
P

Co . 4
Bl y2 @ () 0 g%
ETNT (e U LR I u ' 2%)
[ m2 2VN k.2 J t2m
where

e O e N e B |



In thermodynamic limit 1n[g(p+,p_)/pfpf] must be rejected in
comparison with the terms proportional to V or N.

The infegraﬁion aver ”i can be performed by 'the staepést
descent method, since Au, is of the order 1//N . We get
i =R _=mE, where & is determined from the gap equatiqn derived

in [51, which naturally emerges when integrated with ",-

S UN 172

aZ(k) £~[ N‘] (24)

4N

[ d4p Mz(p) Mk )= Ng
N 2 ,.2 ?VNC

(zm?  pZm2(p)

1=

In accordance with the results of [5,10]1, in this order over
‘1/Nc we obtain a theory of non-interacting quarks with M(k)

dynemical mass

qu

_ (25)
cam ]

2¢0,0)=const [oppp” exp[jw+c—i+in(k)3w

From (21) and (25) we can see that the mean valuse <(1:1L)(0)>
is defined by

. ‘ -1
X +
[1*‘ _m-f—‘l:<(1LZL) ‘0)>‘] =mE {26)

Let us now consider the next order over 1/NC in the action

. : ‘ 2
I 3 + i +
"’o’”+1“[1+‘aﬁ:‘leL"°’+['ENZ‘ZL1L"0’] -

'y
i + 2 d 'k
oS (et aft

i +, ’
oty )(0)]+ (27)
(21 mN AL

2 4. .
i d z +. + -
+[‘Eﬁ:] -—v—*(szL)(z)(szL)(z)]—[;+‘N_]

Substituting the mean value(26) instead of colorless production

14



2 . 2

[ J-{ )

in chiral limit we have

=j'[v+:k—1mk)w+x kx]_.-—.—+2 o JV""_n(km"(q)‘“mp)'M‘(‘l')'& {k+p-a-1)x
(2m ;

a4 4:4 4
x(w:(k)ll_(q)] [z:(p)wl)] i_k_d.id.l.‘.?ﬂ_}_ +(LR) (28)

21)

Thus; we had started - from a nonlinuar theory and had
obtained a nonlinear theory with nonlocal interactions (Nf=1).
This act;oﬁ has two essential advantéges;

a)perturbation theory is applicable as the vertex function is
;pall(~N/2Vch1/Nc} and besides, the model is superconvergent.

bipotential leaves the ghost fields without mass. This  is
obvious from the calculation of fig.1 type‘diagrams. Correction

toc the propagator is

22 P 1Y, d¥d®q a-k+iM(g—k)
[—NX) N_M(p) — g M(p+K )M (q )M (q-K) s x
’ ) 2 21 . {g—k) ™+ M (g-k}

—5 = d(P,k)
2 p 2 p

~ A ~ N 3 ~
Ptk 14%g  q+M(q) 1-75] 1+75 144 P
2,

xsp[ (p+k)2 2 g%« M(q) 2
whare d~i/Nc, i.e. in the leéding order over 1/N_ ‘the
propagator remains unchénged. Also, in the‘ same order the
'propagator for quarks reméins invariqﬁle, this being obvious
from calcﬁlatinn of the fig.2. type diagrams.

S.NQn consider the massive case (eq. (10)). Then for F

instead of {20) we have

13



f=—f[\v+(13+im)w+x+(13+im)x]d4x~ 1

i + i + +R '
N 1in [“ _2'5\7?1“:(11_10 (m)+ 2mVNC(PL'P)L(m)}+[:~_I+-oN_J (2%)

where the scalar production

+ + imk } Y5 img
(yaLya)L(m)=fap (k) [1— = 1- 5~ |plg)x
k 2 q

d“k d4q

xexpliz{k—q)la(k)a(g) - a8
' {270)

and similarly fAr (ZtZL)(m) and LsR.

Important is the circumstance, that theories with few
%ields and definitely different effective mass and potential
may eventually bring to identical results. Thus, expending the
logarithm in actionAaround differént values, we get different
Vertex functions and effective masses, which must he vield the
same Green functions. Naturally, we are in£ere5ted in the casé
which brings us, as in chiral limit, to a stable propagator in
the leading order over 1/Nc. Intraduce the arbitrary parameter
5 in the logarithm, any value of which must not affect the
final results. We choose that value of s, which leaves the

effective mass of guarks stable.
+, . +, . 4 )
J%[[y (id+im)pt) (id+im)YId =+ (30)

i + is + i{i-s) +
+N+1n[1+ -ﬁ-V—NC(PLP)L(M)"' _mﬁ;(xLxL)(m)+ —ZFE' (ILZL) (m)}+

+R

1&6



Expanding 1In ‘around
is +
Y gaon_ 4 ) (m)

after steps analogous to the chiral 1limit, we .obtain the

following partition function:

, 9, dO_ dp_
2(0,0)= hy 5 {-——2——1n2mp+—N = my +
271 I-l+ 2n u_ .
L 1+Y 1 y ~ 4
N imk 8. ) imk d &k
+|p [ K+im+igm—a (k)[ -~ ][p ][ ]]y +
I ZVN kz + 2 (Zﬂ)4
‘ L 1+Y 1-y S 4,
N imk S S imk d 'k
+iX [ REim+ig—r—a (k)[ - ][6 +0 ][1- ]] +
f 2N k2IUH 5 2 2 1 z2m?
2mp SN LRl 6,40.) (31)
+ 2 p ’”4. p—’ + V= -

which brings us to two connected gap equations for quarks and

ghaosts fields

AN L d% Mip)-aM(p) o i-s . 1 6
N (2m? pZ-2aMip)+nZ(p) . s €
AVN_ L d%p L (p)oolip) _ 206 L 6 (32
N (zm? pZzal(pr+L2(p) s s £ :
= h's = m
M{k) —zvN——'a (k) L(k)= Z—VN—a tk)

From these equations it follows that: 1) up td linear
approximation over m, the effective ghpst mass L(k)=0‘(6=0) as
in the chiral }imit {all other solutions foar @ tufn to' complex
mass) ii)in the chiral case for any s we will obtain the same
gap equation iii)when =0, s is éomplex (0=iN/2[0-Y(1-5)1/5,
see eq. (21)), i.e. M(k) is real when s+o. Thus, from (29) Iwe

.



have for £(m)

4VNc d4p Nz(p)—mﬂ(p) _ . -
N v S 5 =1-2mg (33)
(2171} P -2aM{p)}+MT(p)
and the propagator
s‘1=[1—3-'"—".]k ~ 1(Mem) (34)
2
k
which coincides wWwith the results of diagrammatic calculations

of {&61. Our results differ from those of [11], where in the
kiﬁetic term (is+im) m was neglected as subleading in NC. But
it is not true. "Let us denote the neglected m by pn for
difference and afier calculations analogous tofill, in the
integral part of the gap eguation in{11] we obtain m—2p instead
of m! If one takes }&=m, one can find the gap equation identical
to (33).

Tﬁe chosen value of s brings us to a real interaction
potential with éoupling constant ~1/Nc, which means that
corrections to color chjects are suppressed, i.e. our result
* for effective propagator (34) is stable.

Thus, the averaging procedure in gquenched apﬁroximation-
proposed in this work leads to an action that contains already
in cate of Nf=1 an interact;on potential. We restore the éuark
propagator and gap equgtion(in chiral limit as weil as with
account of mass corrections) " obtained’ previously by
diagrammatic approach, the results being not affected by the
poténtial. Effective interaction allows to use’ perturbation
theory and find higher point Breen functions, : uhichv will be

'preseﬁted in forthcoming publications.

18



Appendix

In th¥s appendix we calculate the determinant which arises
as a result of integration over the ghost‘ fields with mass
corrections. In eg. (18) these corrections lead to the
following replacemenis: in the kinetic part i§¢13+1m, and in Ki
Plk)+C1-imk/k2)pCk), Bt k)9t (k) (1—imk/k2)
and the same for -1,1+, and besides, in denominators m is
replaced to ém. Then the integral ovér Z,Z+’ can be performed

onto the integrail

Janae (e, exnt-x—y) foroy """[fl (k) (Reim k) —L k4+
o 2m
i ik 1+Y :
+2;-ch‘a(k)a(q)z+(k)[ - x:; ](xexp[iz(k—q)]__z_gq. ‘ (AL
IR o - s &
+yexpuz(k—q)1—2_5l] [1_ img ]1( d kd a ]
- q (2m° .

P(x,y) here is a polynomial. Extraction of Det(io+in) brings'ds

to Det(E-T) T'dT1+ﬁT2 where

ix iy )
o szc 8 2N _

1475 [

N . . -, i .Y )
T1(k,q):?-a(k)a(q)exp[i.z(k—q)][—:—i - :g ]]116"" (AZ)

1 15 inq
Tyk,a)] -ack)atqrexprizik-qr3| X [x = 6.
ij ~

i3
They satisfy thse following relations
Tz--i’-!'-T T2a-i BT, T T,T =0T, T,T, T e=p’T . A®

where we use the nornalization condition of zero andes
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I a2(5) d4s =1 -
2

2 -
(2 ?
antd by pu we denote
~ d4s
—:._[a (s) —“—erp[-ls(z—z) J—s
(Zﬂ)

Using eq.{A3) one can easily derive

~1
o1 . m 2 . m 2 2
[E-—tT] =E+ —ﬁ[(dt+1—2—d{jt )T+ (Bt+i D apt?) T rapt? (T T2+T2T1)]
D=1+i 2 (a+f)—(p 4m /4) A" (A%)
From the identity

r
Det(E-T)=exp [Sp I e=vet)
o

we finally obtain

Det(E-T)=|1- ¥y ¥ .._Mz 137
h an z{ 2 T]
o 4NC m’

We are gratetul to G.V.Grigoryan, R.A.Mkrtchyan,
S.G.Matinyan for wvaluable discussions. One of us (S.E.)
ackndwledges the worm hospitality of the Fermilab theory Group

where the first por? of this work was done.




Fig.1,2-Self. enerqgetic diagrams for ghost(dashed curve)

quark {(solid curve) fields.
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