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Parity violation (PV) in a quasi-nuclear system is dramatically different from
that in a nucleus. Quantitatively, the relevant effects may increase by several
orders of magnitude.

PACS numbers: 21.10.Hw

Dalkarov et al.! and Shapiro? have predicted the existence of a quasinuclear sys-
tem (QS): the existence of NNV that are bound by nuclear forces. Such a system is
not as loosely bound as a deuteron, since, in terms of the OVE potential, the attrac-
tion in it is provided by an w meson; rjy <1 F. That fact, together with the other
properties of the system, give rise to curious parity violating (PV) effects in the 7
transitions in the QS. Note that the QS is instantly annihilated if its quarks and anti-
quarks fluctuate in a small volume r~r,4 =% My =0.1-0.2 F. As aresult, the po-
tential contribution®* to PV in a QS presumably should exceed the quark-nuclear
contribution,® in contrast with the situation in a deuteron (np —dy reaction®).

We estimate the degree of circular polarization P, for the transitions in Fig. 1, by
using the equation
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Here (E1) and (M1} are the amplitudes of the regular and irregular transitions and V
is the parity-violating potential of weak interaction in the NN system (it significantly
changes the spin-isospin structure as a result of transition from NN to NNV, its general
form will be represented in a future paper).

The E, operators, in which the toroidal moment T, is taken into account,”® My,

and part of the V potential, which is allowed by the selection rules, have the follow-
ing form:
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where r1; is the coordinate, p; is the momentum, M; is the mass, e; is the charge, u; is
the spin magnetic moment, and g; is the orbital magnetic moment of the ith particle.
In calculating the PV effects, we have observed the following peculiarities of the
NN system: 1) The contribution of the toroidal part is substantial in the E, opera-
tor; however, the E; transition in the y-ray transitions in Fig. 1 is entirely attributable
to the spin part of the T'; operator because of the selection rules. 2) P, =0 for the

v-ray transitions between the states NN (T3 =0)=1/A/2 (pp £7n). 3) The numerical
values of P, for the y-ray transitions in Fig. 1 are:

+0.8 1075 ¢ = ¢’ = - 0.20 (Ref. 4)
= + (9.27¢c ~7.55¢") =4 , g5 106 ¢ = ¢’ =~ 0.13 (Ref. 4) )
=111 MeV +1,2 1075 ¢ =-0,084; o= 0,20 (Ref. 9)

(SR

Here the plus(+) sign corresponds to the 7p system and the minus (-) sign to the pn
system.

Summary: i) P, for the transitions in a QS exceed the calculated values of P, in
the np —dvy reaction by a factor of ~ 102;ii) since Py for NN are determined by
small constants ¢ and ¢’, there exists, in principle, a unique opportunity to measure
them;iii) since P, occurs only in the transitions of the pi(or 7ip) system, the target
for p must be a nuclear target [if the transition A(Pp) —B(#p) + =~ is suppressed] ;
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iv) since the PV effect is statistically suppressed because of the competition between
the annihilation channel Y=I", /T 4 ~ 1072 and the small probability of the transition
W{A(pp) = B (upper level) +y(m)] ~ 1072, it should be thoroughly investigated in the
reactions pp ~>pp, NN —into 7 mesons, and others.
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