


Introduction

At the present time there ig no complete clarity in the des~
cription of the parity-violating N-N interactionsn’ZI. Usually
at the low energy these interactions are described by P-odd OBEP,
which are derived by standard methods“/ on the basis of the dia~-
gram of Fig.1. The problem coneiste in the calculation of the
eflfcctive parity-violating NNB vertices.
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In the framework of current algebras we consider the P-odd
amplitude N -» N'8, , where B, stands for vector mesons
f,w, ¢ . According to modern ideas’” diagrems of Pig. 2

may contribute into this vertex (wavy lines are W, 2 ).
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The framework of current algebras (more exactly that of the cur-
rent field identity) restricts the consideration to diagrem (a),
where the shaded circle means the complete s8et of permissible

states. Ususlly the contribution of (a) is estimated within fac-



torization epproximation/4/ (see alsolz/ end/5/),

ron vacuum gtates are taken into considerationFig.3. Then one can

i.e.,only had-
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regard the gluon corrections as subgequent approximations .
Such a situation is attractive from the stendpoint of QCDe There-
fore it is important to verify the factorizetion approximation in
the framework of other approach.

As a8 rule calculetions based on current slgebras contain
uncertainties caused by the Schwinger terms (S.T.) and by the ges-
gulls, So, Olesen and Rao/ / suggensting the cancellation of S.T.
by seagulls came to a negligible contribution of the diagram of
Fig.2(a). At the same time Fischbach, Tadic snd Trabertle/ agsu~
med that seagull terms do not change but only covarlantize the
emplitude, calculated without their considerstlion, and they obta-
ined the result coinciding with that of the factorization appro-
ximation.

Thie uncertainty may be considered in terms of more simple
objects than amplitudes. Covariant T"-products of two currents
(correlation functions) or Ward identities may be used as such
objects. Then in caee of c=number S,T. the general solution can
be found to the equation for seagull terms, Considering the co-
varient amplitude in terms of correlation functions one can show
that for emall momentum trensfer this rmplitude ig completely
determined by the time components of seagulls and the results of
refa.7’8.corraapond to different particular solutions of this
equation,

We show that the use of the current field identity within
such an approach ghould be completed by certain selfconsistency
condition. This condition ellows us to remove arbitrariness in
the choice of the molution of the equation for seagulls, moreover



the final result coincides with that of the factorization appro-
ximation,

The paper is organized as follows. In Sec.2 the general
solution of the equation for seagulls is fouuz, covariant Ward
identities are quoted and the amplitude is calculated within the
framework of the adopted current algebra. In Sec,3 the self-
coneistency condition is formulated end the effeciL.ve P-o0dd NN'B'“
vertex is calculated.

2. ¥ard Identities and Covariant Amplitude
According to the standard reduction technique the parity-
violating amplitude N » N'BF can be represented ag

<n's%, | L2 @iNy = eF M2,
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Here gpM is the polarization vector and 89,1 is the interpo-~
lating field of a vector meson (a=1,2,3 correspond to @ iso~
triplet, a=0,8 correspond to linear combinations of W and ¢ ),
£°‘v' (o) ig the parity-violating part of the wesk interaction
Lagrangien with AS=0
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Within the framework of current algebras it is convenient to con-
gider the longitudinel pert of amplitude MaH » le@sythe product
"Ll Maf‘ « Using the current field identity of the form

a § o a
B0 = = v
and congervatlon of the vsetor currents ’)" V”‘(:):o we find
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where
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Thua the longitudinal part of the amplitude ie expressed in
terms of the divergences of T-products of two currents and cen
be represented according to Ward identities. We find the general

form of btheme identities.
Let the currents from (2) belong to the following algebra.

(A). All S,T. are c-numbers. For instance the algebra of fields,
free quark model and also quark models with vector giuons satis-

fy this assumption o,
{B). Equal time commutators (E.T.C.) [\Qa,\ﬁsl do not contain
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SU(3) structure constants. These E.T«C. are model-
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independent and are a consequence of the canonicel formaliem
(). Mixed E.7.C. [v2, A"F] do not contain S5.T.
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This sasumption seems to be natural too by virtue of (A). We
assume nothing about other E.T.C.
From (B) it follows that E..C. LV, v 7 contain not

more than one S.T. ED
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Let ue consider the T-product of two currents from such an slgeb~
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It ig known that S.T. break the Lorentz covariance {L.C.) of this
[.1roduct:/9’1
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Hero M ig & generator of the Lorentz rotation X¢o = f(l’,’bﬂ—
-x ')‘) Gh.!o = (gM g"o ) . The term breaking the co-
variance (proportional tn X, ) is nonzero by virtue of (3).

Following ref. , for constructing the covariant T =-pro-
duct we redefine (4) for the coinciding arguments
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¢
T T @ S T, (5)

Requiring Trof , () to ve the tensor of second rank, one obtains
the equation £or the seagulls r aé

8% [M,, T ":U]= iy 8(1-) [ve o, vi @] +
‘ ¢
csva (62, Y5, + 6L, T ). ©
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By the assumption (A) r uvy DAy be regarded as a c-number. Then
the general solution of (6) hes the form

al ad ‘
r Oue " r wo -0 (7)
aé PY3 ab
rhln-gtunrou=—snlu .
Purthermore, if S - O we will always choose ra‘,,:O. ¥e

mention that for [‘ =o (7) 1e a solution of (6) aleo in the
case whan S.T. are q-number/

Using (7), we find the general form of covariant Ward iden-
tities

T ‘;‘ () = (8% L6 v, (o) +7, 80 r‘“‘, ,

(8)
T vi ), A8 @) = ¢ 8o g% A, ©



We return now to the calculation of the amplitude. Since
one of the principal requirements for the amplitude is its L.C.,
we ought to realize T-products in (2) as correlation functions
defined by (5) and (7). Then irserting (8) into (2) we obtain

KM% = e <n[@, LP@]IND
(9)
- 20CCe) &, fa:o ug, < N'TAS () IND.
Here Q%= Jd®x V% () and the firet term in the right-hand
side of (9) vanishes 748 (owing to the strangeness conservation
for a=0,8 and owing to the even CP-parity of [ ®¥(¢) for a=1,2,3).
Thueg the longitudinal part of the amplitude is completely
determined by the time components I“'fo of geagull terms.
From solution (7) it is clear that the requirement of L.C. is not
sufficient for complete determining of these componenta. Choosing
the solution raG < 0 we obtain the result of Olesen and
Bao/7/, choosing f“‘ =0 within the framework of algebra of
fields (s“‘ Y L1 m.'-/f gw) we obtain the result of Fisch-
bech. Padic and Trabert « The choice of the relevant value of
r“,o requires additional assumptions. So, for example, re-
garding the Ward identities (8) me thes universal relation we may
hope to measure r“,‘o in strong or electromagnetic proceeses
described by the relevant currents. However, in the considered
scheme of calculation of potentiale the equal atatus of solutions
(7) 1e broken for the intrinsic reasons. Let us consider this
problem,

3. Effective Vertex and Selfconsistency Condition
Usually the parity-violating N-N potential is derived from
the effective Lagrangiau determining the diagram of Fig.1 2 .
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Here T® are Pauli matrices (T°=td= 1) , the dots stand
for nonminimal interactions. The main problem here is to find



the matrix & . This matrix can be found in the following way.
Inserting (10) into (1) and using the standard (Wick) definition
of the T-product of vector fields

T (&% w, B4 @) = 60) [ B%w, BE 0] +

+B (o)lz>‘l () + -+ 8"‘8 o %o & SE))

we obtain

i . f { ) T2 T¢
L a -2 KN IT°N.
M7 I L% (ﬂp) wr b N < (12)
At small momentum transfers (zz—ﬁ o) one can find the matrix R
2
4

It AC -« ¢ N z°
SN'TASDIND = RS N,y TN (13)

Comparing (12) with (9) and taking into conasideration (13), we
f£ind :
a . -d‘ ef
4% Gt | G R (14)
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Let ug notice now that while deriving the relation (14), the
fields B"F 0 have been regarded,on the one hand, as quanti-
zed vector fields within the Lagrangian formalipm, on the other
hand, as vector currents belonging to an algebra. Since the quen-
tized vector fields belong to certain algebra (with S°‘ =
-—- 8‘"g¢u) too, selfconsistency of the whola method of cslcula-
tion requires that at least two conditions be fulfilled:
(1) vector currents must belong to the algebrs with gat

C m? at tw
a mife & ¢.. (elgebra of fields);

(i1) according to (11) the solution

re . P a et (15)

must be chosen,



We mentlon that the choice r“{u= 0 follows from (i),
(ii), and (7) thus confirming the assumptions of works/1'8/.
Ingerting (15) into (14) we obtain finally:

v, = Gut o pe
e [ e
(R
that in our notation coincides with the result of the factcriza-
tion approximation.

In conclusion we mention that the considered method of cal-
culation of the effective vertex ig based on the two fundamental
hypotheses: current field identity end conservation of vector
currents and therefore may be regarded as a substantiation of
the factorization approximation,

I would like to thank V.M.Dubovik and V.S.Zamiralov for upe=
ful discussions, S.M.Bilenky and S.B.Gerasimov for explanation
of gome problems.
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