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'In this connection, one should as well mention 
the theoretically possible states 2N2R and 
the baryon systems 2NN having been not
searched for aa yet. ( Some of the data 
may be considered as giving evidence in favour 
of the quasinuolear mesons 2N2f?).

BILOCAL FUNCTIONAL APPROACH TO DYNAMICAL 
SYMMETRY-BREAKING
D,Ebert and V.N.Pervushin 

JItffi, Dubna
Let us consider an Abelian gauge theory 

of maasless fermions( "quarks") ^  interac­
ting with a massless neutral reotor ("gluon") 
field Ayu • The generating functional of all 
Green's functions including the disconnected 
ones, is given by the pathintegral
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Here (j" i 1 j ^  are the external sources of 
the fields A/* (If ( if- and N is a normaliza­
tion factor chosen such that 2  (OlO) o') * 4. .
Note that the Lagrangian appearing in eq. (1) 
is invariant under ohlral transformations 
Tf-*■ we first integrate over
A ^  we get a factor with the exponent ( 
are antic omautlng Gras am an variables)
i f  J  [ V * « ) V w ]  ̂  A

where

Here ID/.vf'O la the propagator of a mass­
less veotor meson In the transverse Landau 
gauge ( see ref. ^  for its definition).
We now linearize eq. (2) by a (bilooal)
Gauss Integration
v) t J /In ref. ' ' an analogous teohnique has 
beon used for a nonrelatlvletio system of 
interaoting fermions and bosons.
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Performing the integration over the quark field 
and using eq. (4) the generating funotional (1) 
reads finally
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The Green's functions cut')

and G 0 are defined as follows i '&(*'§)

and
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where Acl(t ls the external field associated
to Ja .

The funotional S ( ’X) that appears as a 
weight factor ln the functional Integral (5) 
вау be naturally Interpreted as the effective 
action of the bilocal field ")((*, jj-} • The 
■classical" field M  i« thendetermined from the 
aotlon principle by

w

or, multiplying fro* the left Ъу К,

М*^*<а)я (9)
Here G ( V 4 |  ̂  ia в1™  an equation like

■2eq. (7) hut without the term ^ A**t •
This equation and eq. (9) do not involve the 
external sources. It Is therefore natural to 
assume translational inr&rlance of the solutions,
i.e. * M(x-^) and
Eq. (9) is just the Sohwinger-Dyson gap equation 
for the quark propagator in the lowest non-tri- 
▼lal approximation of perturbation theory. It was 
years ago the starting point of the finite OSD

of Baker, J0hneon and Willey who Кате 
shown that it admits a nontrivial JV - 
symmetry violating solution.

Let us now calculate corrections to the 
symmetry breaking solution of eq. (9) by 
expanding the integrand of eq. (5) around the 
"classical" solution • If we shift
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we obtain 
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Moreover, we define the propagator
3^ ) %  *V-> 01 the mooal field

br
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where ^ m e a n s  • functional average with 
the weight faotor exp -^-ir ф 
( a normalization faotor is suppressed). Using 
a Wick theorem we may also evaluate the 
funotional averages of higher order produots of 
bllooal fields. We computated the two-partlele 
Green's functions G ( A  of the quarks and 
veotor gluons defined by
C(x l\= —  £- I Д - ; ■£—
<f> i i  fynt!) SfrfajIj’f'O 1 /t'“ <£Hf
In flg.l and 2 we give the graphical expression 
of the bllooal propagator and of different 
teres in the expansion of the pathlntegrals 
for G and Д  . The dashed lines represent 
the bllooal propagator. On the right-hand side 
the aeseolated classes of Feynman diagrams are 
shown >
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Note Added

H.Klelnert has Informed us that he has 
obtained similar results using bilocal techni­
ques ^  ( see also the contributions tothis • 
conference).
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HADRONIZATION OP QUARK THEORIES ARC BILOCAL QBD
H.Kleinert 

Inetltut fur Theoretiaehe Fhyaik,
Preie Unlvereitat Berlin,Berlin,F R 0

There are two approaohes to strong 
interactions: Colored quark gluon theory (QCD)
and the dual model. Either approach is power­
ful where the other has its weaknesses. In 
QCD, currents, their light oone properties, 
and their conservation laws ( CVC,PCAC) oan be 
studied without muoh effeot. The speotrum, 
on the other hand, la very hard to oaloulate^. 
The opposite holds for dual models. Here 
the spectrum la obvious while proper ourrents 
have not yet been constructed.

Much work could he saved if the two 
approaohes were, In faot, equivalent. Then one 
or the other oould be used depending on 
whether long or short-range questions are to 
be answered.

We have been able to establish an equi­
valence of this type for the simplified
situation where gluons are oolor singlets 
with an arbitrary mass_/<• Since quarks may have 
several flavours, this theory might be oalled 
quantum flavour dynamlos ( QFD). Using functio­
nal methods, we have transformed QFD into an 
equivalent bilooal field theory whose bare 
quanta propagate and lnteraot Just like 
hadrons in dual diagrams ( only the dynamical 
property of duality itself Is missing due to 
the abaenoe of colour). Photons interaot with 
hadrons via a current field identity. The bare 
quanta are quark-antlquark bound states as they 
arise from ladder exchange of gluons.

Sinoe QFD oontains a spontaneously broken 
chiral symmetry It gives naturally rise to 
Baseless Я ,K, eto.,mesons. She small physical 
masses of these mesons are obtained by 
introducing a small bare mass ten.

It the limit of a large gluon mass, 
hadronlsed QFD simplifies considerably. The bl­
looal fields beoome looal and desoribe 71, f>
O', A  t  mesons ln the standard O' model


