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We examine the role of TCP invariance in theories in which CP nonconservation arises solely through
perturbation of the K°-K° effective Hamiltonian. While the assumption of TCP invariance requires that the
observed CP nonconservation arise from an interaction obeying |AS|=2, the assumption that the super-
weak interaction obeys |AS|=2 leads to the same predictions as TCP invariance, regardless of whether it

possesses that symmetry.

OME time ago Wolfenstein' made the interesting
suggestion that the observed C'P nonconservation?
in K% — 27 decays could be ascribed entirely to the
effect of a superweak CP-noninvariant interaction, with
a coupling constant F of the order of 108G which
introduces a CP-even component into the long-lived
neutral kaon state |Ko%). This idea was developed
further by Lee and Wolfenstein,? who showed that, if
TCP invariance is assumed, all CP-noninvariant
phenomena in neutral kaon decays are determined by a
single parameter? | e|, if we neglect quantities of relative
order F/G. Leaving aside the controversial question of
the magnitude of 700, all measurements® of neutral kaon
decay are consistent with this hypothesis, and there has
been no unambiguous observation of a C P-noninvariant
effect in other phenomena, also in agreement with the
superweak hypothesis.

While Wolfenstein showed! that a superweak CP-
noninvariant interaction would suffice to yield the
observed magnitude? of CP nonconservation if it
obeyed the selection rule |AS|=2, it can be shown
conversely® that if TCP invariance is assumed, such a
superweak interaction must induce K° <> K° transitions,
i.e., satisfy |AS|=2, if it is to account for CP non-
conservation in KQ— 27 decay. A |AS|=1 CP-
noninvariant interaction would have to have a coupling
constant of order 1073G to cause the observed K2°— 27
decay rate; possible AS=0 CP-noninvariant inter-
actions would not, in lowest order, have any influence
on neutral kaon decay unless they also violated TCP
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invariance.” Examination of the argument®® shows
that TCP invariance imposes no condition on K? <> K°
transitions. It follows that if the sole cause of CP
nonconservation in neutral kaon decays is a superweak
CP-noninvariant interaction which induces K°<> K°
transitions, there is no way of telling whether it obeys
TCP invariance or not (if we neglect quantities of
relative order F/G). The same conclusion may be
reached from the analysis® of superweak models by
Lee and Wolfenstein: if 7CP invariance is not assumed,
all CP-nonconserving phenomena in K° K° decays are
determined by two real parameters E; and E; which
represent the effects of superweak interactions obeying
|AS| =2 and AS=0, respectively. The restriction
E;=0 follows either from the assumption of TCP
invariance or from the requirement that the superweak
interaction satisfy |AS|=2.

We conclude that if CP noninvariance is attributed
solely to Wolfenstein’s |AS| =2 superweak interaction,
and effects of relative order F/G~10"? are neglected,
all CP-noninvariant phenomena are restricted to the
neutral kaon system? where they are determined by a
single parameter e with prescribed phase ¢., whether
or not the superweak interaction satisfies TCP in-
variance. The idea that the superweak interaction may
not be TCP invariant will appeal to those who believe
that there is a connection between the strength of a
particular type of interaction and the degree of sym-
metry associated with it.
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