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E have shown! that the imposition of the require-

ment of chirality invariance? on each covariant

in the four-fermion interaction Hamiltonian leads to
the essentially unique expression?:

G{[Avu(14+v9)B][Cv.(14+vs)D]+He} (D)

where G is the coupling constant and 4, B, C, D are
four Dirac particle fields. In the standard terminology
of parity-conserving interactions, (I) represents the
combination V—A4 (V is vector, 4 is axial vector). We
assumed that (I) holds between any two of the pairst
np, Ap, Wv, €v (i.e., the particles are taken to be the
neutron, proton, A hyperon, negative muon, neutrino,
and electron) with the same value of G. Such a uni-
versal V— 4 four-fermion interaction is invariant under
“combined inversion,”® yields a two-component neu-
trino of negative helicity, leads to conservation of
leptons, and gives the maximal violation of parity—
apart from conserving chirality.

In comparing the predictions of the V— A4 theory with
experiment, we pointed out at the Padua-Venice Con-
ference that the theory could explain all beta-decay
experiments (allowed as well as forbidden, parity-
conserving as well as parity-nonconserving) except the
electron-neutrino correlation® in He® and the electron
asymmetry from polarized neutron decay,” all the muon
experiments except the very preliminary experiment at
Columbia® on the positron polarization from u* decay,
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the decay of the pion except for the apparent absence
of the electron mode,® and all existing results on strange
particle decays (except for the decay of the & hyperon
which we discuss below). Since the conference, the
validity of the He® experiment has been questioned,®
the polarized neutron experiment has come down to a
value consistent with the V— 4 theory' and the helicity
of the positron from u* decay has turned out'? to be 41,
as it should. There has been no change in the experi-
mental situation with regard to the electron decay of
the pion but it is clear that this very difficult experiment
should be redone.

Since the universal ¥ — 4 four-fermion interaction is
faring so well, it is worthwhile to spell out several other
features of this theory which add to its attractiveness.
(1) The V—A4 theory is completely consistent with the
latest experiment® on the radiative beta decay of the
pion since it predicts 80 sec™! for the transition proba-
bility (which happens to be convergent in lowest order).
This value is lower by a factor of ~(u/M)? (u is the
pion mass, M the nucleon mass) than the tensor pre-
diction, which Cassels ef al. found difficult to reconcile
with their experiment. (2) The V— A theory predicts a
large negative asymmetry parameter (—0.88) for the
reaction A—p+x~, a result which is required by experi-
ment.!8 This result follows from the fact that the V—A4
theory yields an equivalent pseudovector coupling
between the pion and the (Ap) pair.!® A related pre-
diction of the V—A4 theory is that the neutral reaction
A—n—+7° should have the same asymmetry parameter
as its charged counterpart; this follows from the fact
that the V—A interaction stays the same whether we
use the so-called charge-exchange or charge-retention
order in (I). These results are unaltered by any final
state interaction of the nucleon and the pion.'” The
qualification in these asymmetry predictions is that
the meson renormalization effects are approximately
the same for the V and 4 parts of the four-fermion
interaction, a result which is implicit in the nearly
equal contributions of the V and 4 interactions in beta
decay.’® (3) The mesonic decay of the charged =
hyperons can be explained without postulating direct
interactions with (Z#n) pairs; the strong coupling of
the 2 to the A via the pion field provides a mechanism
for the decay without introducing an unsymmetrical
behavior® in the *+ and =~. Such an indirect mechanism
for the decay of the charged = hyperons also opens up
the possibility of reduced asymmetry parameters for
these decays, since additional renormalization effects
enter the calculation®; it is not clear at present whether
the failure to observe!® an up-down asymmetry in 2~
decay resulting from the #~+p—2"4K* reaction is
due to a much smaller polarization of the =~ (than the
A in the corresponding reaction) or to a much reduced
asymmetry parameter. (4) To account for the decay of
the Z~ hyperon, we introduce a direct coupling (I) of
the (5-A) pair (5~ is assumed to be the particle) with
the other four pairs already considered. The transition
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probability for the most rapid lepton decay mode:
E—A+e -+ is predicted to be 1.2)X108 sec™?, which
is 25.5% of the observed rate.?’ The asymmetry
parameter for the observed mode E——A+#— is found
to be —0.96. (5) We have remarked previously! that
the V— 4 theory possesses the virtue that it will predict
preponderant muon decay of the K meson even if the
latter is a scalar particle in strong interactions. The
evidence on the parity of the K meson is still unclear.2
(6) Tanikawa’s attempt to develop a renormalizable
four-fermion interaction by introducing an intermediate
charged spinless boson® will not work with the V—4
theory because, as already stated, V—4 in the charge-
exchange order still remains V— 4 in the charge-reten-
tion order. It is therefore necessary to introduce an
intermediate charged vector boson to derive a V—A4
four-fermion interaction. This does not help with the re-
normalization® but there may be some advantage in
postulating a chirality-invariant interaction between
each fermion pair and a charged vector boson of large
mass, as Schwinger? has done.

It is a pleasure to acknowledge useful conversations
with Dr. C. J. Goebel and Mr. S. Okubo.
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