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Recent ex pe}:;.ments1 havé shown the existence of weak interactions
which violate parity (P} and charge conjugation {C) conservation. It is not
kunown so far whether time reversal {T) is also violated in weak interactions.
We shall assume that C, P, aad T are conserved in strong and electromag-
netic interactions and we shall derive some physical conséquences -~ to be
cOmpared with experiment -~ of the assumption that weak interactioas are
invariant under izme reversal,

_ From Luders-Pauli ﬁheowemz if T is conserved the product CP
{which we shall denote by L) is also conserved, and the reverse also holds,
Let us assume that L is congerved in strong, electromagnetic, and alsoin
weak iteractions. The operator L must satisfy the eguations

Li¥ =1, x.,%f.;-)N L (1)
r- -PL=o, 1C-i-NcL=o0 2
(Lol =0, [LN] =0, [LS] =0 {3

where Q, N, S are the operators for the chaxge for the heavy particle
aumber, and for the strangeness respectively. We may expect splectmu@
rules due to consgervation of L for systems with =0, N=0, and &=0, A K

and 2 B9, will not be exgensi‘ates of L but the superpesitions

= }/q}fz «K KO = 1/2 & . &Y {4

will be eigenstates of L with fiuterem ezgen.ra.,luen {From Eq. (1}it follows
that for systems with N= Oo‘che eigenvalues of L are :H*o From the assumed

- L conservation K, and K] will decay into states with different L and exhibit
different lifetimes, Theréfore KU and KY shall be regarded as mixtures of

K’Q and K?‘ with coefficients, obtained from Eq. (4}, wh‘ich arve still the same

-?“ms work was pefformed under the auspices of ﬂm LI S, Atomac Energy
Cormmission,
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?cfbnservati@n, discuseed by Gell-Mann and Pais. 3

as for the case of absolute

A system of two pi na/wiil have L=1. {This can be seen as follows,
In the limit Hyegk = O, CJa.agg P are separately conserved, and, for a system
of two pions, L =CP = {—)iiﬁ-fjl = 1 for every value | of the relative aangular
momentum. However, if Hyaak 18 assumed to conserve L, the conclusion

bolds at gny order in H_ eakx). Therefore only the component with L = 1 of the
K™ {

{or K"} mixture will be able to decay into two pions, It is known experi-
mentally that the short-lived component decays into two pions, Therefore, if
L is congerved, the long-lived component cannot decay into two pions. Decay
into ¢ n'y and e"n ¥y will not be forbidden for any of the two components on
the basis of L conservation alpne. The branching ratic for the decay of the
long lived component into ¢ @ y and into e¥n”§ must be equal to uanity if L

.conservation holds. {However, e"/e'ﬂ' = does not necesgsarily mean that T

is conserved since it also follows in the case that the mass differgnce be@
tween the long-lived and the short-lived cornponent is negligible.)” A 3w
system with total angular momentum zero {for simplicity we confine the dis-
cussion to the case of spin zero for the K and we assume angular momentum '
conservation in weak iateractions) will have Iy = -1, Th%refo e only the long-
lived component will be able to decay into 3w . Fora n n n° system we
denote by {1, 1! the state for which 1 is the relative n'w aungular momentum

: = . . L e
and 1' the angular momentum of v with respect to the v v  ceunter of mass.

The states of total angular momentum zero are: {0, 0), (2,2), . . for which
L= -1, and {1, 1}, {3, 3). .. for which L = +1. Decay into states of the '
first group will be forbidden fer the short-lived component, decay into states
of the second group will be forbidden for the long-lived one. Therefore de-
cay intg 3n would be very infrgquent for the short-lived cmﬁggpﬁng for
which 27 decay is allowed, 3w" decay would be forbidden, and w'w w_ decay
v:?bthoutfgntrifugai barxtmmggbidgem The decay curve fgr

K, {or K"} would be the surmi of two exponentials corresponding to the K. and’
K. lifetimes. However an interference f{€rm rnay occur in the decay rate
in%o a erny state witg specified charges, in a similar way as discussed by
Treiman and Sachs™ for the case of absolute C couservation, Particular
effects which only depeud on the existence of the mixture, as those discussed
by Pais and Piccioni, will occur in a similar way. o

The foregoing conclusions follow from the assumption that L is
conserved in weak interactions, which is eguivaleat to the assumption that
weak intevactions are invariant uander time reversal. We have shown, in

‘particulgr, that it folioweg from such assumption that the long-lived component

of the K~ mixture must pever decay into two pions, and that ite branching
ratic for decay into e 7'y and into e'n ¥ muet be unity, - ‘ e

o Mo ny g o €TV ger bt
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