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Transverse yolarization induced by final-state interactions ia X+~Ae v
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The final baryon transverse polarization induced by electromagnetic final-state interactions is calculated for

the processes X—~Aev. %'e find that this induced T-odd eRect is of the order of 10 '.

In a recent paper, ' a study of the electro-
magnetic final- state interactions on the transverse
polarization of the outgoing baryon in quasielastic
neutrino reactions has been made. The effect was
proportional to the interference between the ampli-
tude of the process and its absorptive part. We
distinguished between the inelastic. intermediate
contribution, which was bounded using two types of
positivity conditions, and the elastic one, which
was calculated exactly in terms of the form factors
involved in the hadronic vertices.

We found that this elastic contribution was negli-
gible compared to the bounds on the inelastic con-
tribution. However, there is an interesting case in
which the elastic contribution is the only possible
one: the 9 decay of certain hyperons with the sub-
sequent analysis of the transverse polarization of
the outgoing baryon. In this paper we shall be con-
cerned with the processes

Z' -Ae'v,

in which the mass difference between the initial and
the final baryons is small enough to limit the inter-
mediate hadronic states of the absorptive part to a
single A state. ' The corresponding diagrams of the
amplitude and its absorptive part, to first order in
the electromagnetic coupling constant e, are shown
in Fig. 1.

In addition, there are two more reasons to con-

sider the processes (1). First, the A polarization
can be measured from its decay and second, the
momentum transfer (p —p')' has a high value com-
pared to normal P decay and the effects due to an
intrinsic T violation could be important, as we
shall discuss below.

The direction of the normal to the decay plane is
defined as

k'xk
n=

Ik' x kl

in the Z rest system. To obtain the induced trans-
verse polarization of the outgoing A we make use
of the calculation performed in Ref. 1 with straight-
forward modifications consisting essentially in a
"crossing" of an ingoing neutrino (antineutrino) of
momentum k into an outgoing antineutrino (neu-
trino) of momentum -k. The charged-lepton mass
has been neglected, as in Ref. 1.

The analytical expression for this induced trans-
verse polarization is

( )
o,G~(M ~ —M» )

8vM, ~' P I T„~„,(Z'- Aev) ~'

where T, and T~ are the kinetic energies of the

p, p(k) i, v(k)

g- (p, k) X (p, ))
e-(k', o-')

(p', X')

(p', k')

(o) (b)

FIG. 1. (a) Amplitude and kinematics for processes (1). (b) Absorptive part of amplitude (a) to first order in o'. .
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FIG. 3. Predictions of the Cabibbo model, of T violation.

yortant when q' can reach high values as in the case
of processes (1), owing to the considerab1e mass
difference between the Z and the A compared to
neutron P decay, as we mentioned before.

In order to estimate these effects, we have fixed
the second-class current form factors in the fol-
lowing way. The pseudotensor form factor has
been taken equal in magnitude to the weak-magnet-
ism one but 9()' out of phase, and the induced sca-
lar form factor has been assumed to be zero ac-
cording to the octet Cabibbo hypothesis.

The results are shown in Fig. 3. %e see that
these T-violation effects are considerably larger
than the final-state interaction ones. Therefore,
we conclude that any experimental discrepancy
from the values of Fig. 2 would be direct evidence
of T violation not attributable to a final-state-inter-
action effect.
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