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In the last years the development of the quark theory has
started the calculations of the parity-violating (PV) #NN,
pNN, wNN interaction constants:
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These constants enter into the PV NN %otentlal and are determi-
ned by the matrix elements <MN‘] KPYV N>, where

HPY is the effective Hamiltonian of the PV quark-quark inte-
ractions with AS =0,

In the standard SU(2), ® UL) electroweak model (SEWM)
PV
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Here cf=cj (sinf;, sin®8 : a (@ Ya,My) a W/a, @)

are coefficient functions depending on the structure of tib- ac

weak and quark-gluon interactions (g is a renormalization j

point of the latter); Of are local operators; 1=0,1,2 is v .

isotopic index; the index r =27, (8, A,5,6) € 8, (13 14) <1 .
denotes unitary and colour propertles of the operators Oi .

The quark structures of the vertices (1) are shown in Fig.1.
The problem of evaluation of the factorizable (F)diagrams
(Fig.l1a) has been solved in’Y/

F parts of h, and h, cannot explaln the experimental data
(see, e.g., ref. 72/ 7y, As we have shown in ref. /3, the same ¢ |

also concerns  (h}) Fe \

*As is shown in ref./8/ the known estimates of (hg)Fare .
overstated because of the use of the chiral symmetry breaki. um
parameters instead of the effective quark masses in the
final expression.
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. However, it is known that th: o
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Fig.l. The black circle stands for K V; (a) is the fac-
torlzable diagram; (b)-(d) are the nonfactorizable
diagrams.

The calculation of the nonfactorizable (NF) diagram con-
tributions is a more complicated problem. For the #NN vertex
it has been solved in the soft-pion approximation/43/ which
allows the reduction of the NF part of the amplitude
<aN’|HEBY |N> to the one-particle matrix element of a
local operator. That reduction is impossible for the vector
mesons and one has to apply to other approaches. Recently
a unified treatment of h, has been made /8/ in the framework
of the SU(B), symmetry and nonrelativistic quark approxima-
tion. In thlS paper the NF contributions have been expressed
through two parameters found from the known S -wave amplitu-
dwe ol nonienionic ypervn decays. Desides, Lui ithe Lest

‘mental data, there have been introduced
- s imitating the SU((i)w symmetry brea-
_obtained in ref. /8 are known as
‘lely used to evaluate the PV effects

us show that the constants near the

ined without any fitting parameters.

sed on the following approximations:
; duction of the operators O] and the
B>, that permits us to factorize the

=<mB’{ O] | B>"F

’

in the following

B Yus‘p » where 8yp’g 1is the
lour part of Myg-5, and byg-g is
Mup-s:

which implies all the spatial parts
1 for all Mc8 and B’,BCHB, i.e.,

[n the contribution of the NF diagram




When calculating the matrix elements of the antlsymmetrlc
operators 04 and 015 which determine the NF parts of ho
and h,, we take the value of b from the calculations of the
S —~wave amplitudes of nonleptonic hyperon decays performed
in the MIT bag model’%’. In this case b is proportional to
the overlapp1ng 1ntegral of quark wave functions Ty,

r[u (r)+v(r)] 2@y, g~ 2.6 x

xlO =3 Gev 3. The matrix elements of the mixed operators @6
and OF% should be handled with more carefully, because for

AS =1 they determine the difference sADFF_@H¥F, 1o
all the quark models its value is opposite in sign with the
experimental results *. Therefore, while calculating the NF
contrlbutlons to hy with AI =1, determined by operators

®° and @ we express b through the experimental wvalue

2QA°)N" = _ )NF The matrlx elements of the symmetric

operators  -O%L 0% and O vanish for the NF diagrams by
virtue of the antisymmetry of the quark wave functions in
baryons (the Pati-Woo argument).

As a result, we obtain the followiag expressions for

its value equals I

(hM)NF (Ofare defined as in paper
> (c&
)Ny 2 ———cl‘;’itz(ﬂ N _gHYh, (3a)
3 (c —c5) -
0, NF a 1
Mp) =-187—(—1:c:-+céA)Ibas, (3b)
” V3
1 NF Vi; 1,NF
(hp ) = - _E—-(h" ) ’ (3c)
(2N a nJ)NF = n2)NF <0, (3d)
Here (A2 )NF  and E-H)NF  are ()P ¢ yF .Let us

emphasize, that expressions (3a) had been obtained in /8 wi-
thout applying to the nonrelativistic picture.

* Such a discrepancy may be caused not only by approximations

of the quark models, but alsoc by the existence of the right-
handed hadronic currents different from SEWM currenps/e/.
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Table 1

The values of the constants hy (the renormalization point
of strong interactions is u=0.35 GeV)

h 7z 107  NF x 10! (F + NF) x 107 "best values"x10'
h! 0.055 3.5 3.6 4.6

hy 11.0 -21.1 -10.1 -11.4

h, 0.13 “1.7 -1.6 -0.19

hy -7.7 0 ~7.7 -9.5

kS -2.6 0 -2.6 -1.9

h! -2.1 0 -2.1 -1

The total values of the constants h, are defined by the
sum hy, = (hy }JF & (h M)N and are listed in Table 1. In the
last column for comparison we present the 'best values"

Recall that in ref. the '"best values'" were calculated with
introducing some parameterec,
the quark loops (of the quark sea) to the matrix elements.
In our calculations the quark loops contributions are taken
into account through the coefficient functions ¢{ of the
effective Hamiltonian (2) ("penguin" terms).

For comparison with the experimental data we use the.nuc-
lear matrix elements from paper /7. Our results are given in

imitatino the rantrihntinan Af
° trihntion of

Table 2. As the constants hy and the nuclear matrix elements

are calculated up to the factor =~2, one may speak about a
qualitative agreement of the theoretical and experimental
results. However, a final conclusion requires a more exact

experimental information, especially from the reaction with
Al = 1.

We turn particular attention to the ratio of the F to NF
contributions in depending directly on the values of the
1ntr1gu1ng parameters - the masses of confined quarks. There
is a possibility to differ the contributions by measuring
h! (see Table 1). Therefore, the processes with Al =1,
where the -exchange is forbidden by selection rules, (e.g.
NN-—reactions /) are of a great experimental interest.




Table 2

The experimental and calculated values of the obser-
vables (Obs),

Reaction Obs. al Exp. Theor.
B'P*P'P -7 -7
(R = 15 MeV) A 0,1,2 (-1.7%0.6)x10 -1.6 x 10
Repedey Ay 1 (0.6%2.1)x 1077 -0.38 x 1077
ntp=odey P, 0,2 <0.5 x 107® 0.043 x 107°
0(z)»2Cra ¥, 0 (10%0.1)x 107 1.1 x 107
V(01 Py 1 (-0.7%2.0)x 107> -3.4 x 107>
YF (L4 ) A, O (-8.5%2.6)x 107°  -19.6 x 10‘2
U - + -3 -
Ne (5™ 3") P, 0,1 (2.3%2.9)x 10 -27.6 x 10
4 - - -
(33 P, 0,1,2  (2.0%0.4)x 107° 1.9 x 107°
(157 - - -
Lu(2-1") A 0,1,2  (5.5%0.5)x 107° 6.1 x 1077
‘"Ta(gzg*) P, 0,1,2  (-5.2%0.5)x 1078  -5.5 x 107°
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Jy6oBuxk B.M., 3enxuH C.B. YTo maeT KBapKoBas E2-82-370
TeOopHUS OJIi MOTEHUHAIIBHOI'O ONMHCAHHWSA HEeCOXPAaHEeHHS 4YeTHOCTH
B NN B3auMomeiicTBHAX

B paMkax KBAapKOBOI'O ONMCAHHUA Me30H—HYKJIOHHHX BEepHHH pac-
CUHTAHB KOHCTAHTH Hapymaklmux ueTHOCTb nNN , pNN H oNN
B3auMopeHCTBUNH. BbMHCI/IeHMA NpoBemeHbl B CTAHOAPTHOH 3jieKTpocna-
6ot Mmogenu SURR) [, & U(1) ¢ yuetom KXI nompaBok. llonyueHHubie
pPe3yIbTaTH HAXOJATCA B PA3yYMHOM COTrMACHH C 3KCHEePHUMEHTAJTbHbIMH .

Pa6ora BnmonHeHa B JlabopaTopHu TeopeTHueckoll ¢usuku OUAH.

NpenpuHT 06BveauHEeHHOr0 MHCTUTYTA AfepHuX ucchenoBaHui. fly6na 1982
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for the Potential Description of the Parity Violation in NN
Interactions

The constants of the parity violating (PV) sNN,pNNand NN
interactions are calculated in the framework of quark picture
based on the standard SU(R); eU(D e sU@3) model. Our
constants are close to the well-known "best values'", which
provide a successful fit to the low-energy PV experimental
data.

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