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The striking(!) success of the AT = 1/2 rule in explai
ning the experimental branching ratios in Aan decay and
in K¢ decay and in giving a consistent explanation of the
data for > =~decay and for 7 ~decay has led to the gene
ral belief that this rule may correspond to a fundamental
symmetry property of weak interactions. It is We11~known<2)
that the A7 = 1/2 rule can be embodied in the theory of
weak interactions if one introduces weak neutral currents
besides charged currents — provided there is no coupling
of the strangeness non-consgerving neutral current to they
leptons. In the intermediary meson theory of weak interagc
tions such currents are coupled to hypothetical spin-one
bosons. Lee and Yang(3) assume a minimal set of such bosons,
leading to four particles W' We, Wow™, of isospin 1/2 cou=
pled in a charge—independent way to the strangenesé_nonncog
serving currents. The set W',=- (1/V/2 ) (we + We), W™ of iso
spin 1 is similary coupled in a charge = independent way
to the strangeness -~ conserving corrents.

We shall calculate here the cross-section for the pro=-

cess
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where x° is a neutral vector meson.

If oﬁe adopts the Lee-Tang suggestion, X is to be iden
tified with - (1//2) (Wo + We), and is coupled in a charge-
~independent way to pairs of nucleons. This allows one to
determine the strenglh of its coupling from the strength
of the coupling of the charged Wa.

Since there is no coupling of We to leptons (or at most
a very woak coupling) We will only decay through its couw
pling to the neutral strangeness - conserving current (pion
decay modcs) or to the neutral strangeness non=conserving
current (X decay modes). Among the pion decay‘modes, WO
—> nt + 77, can serve to the identification of the intor=
mediate W°. For enorgies lowor than that required for ¥ +
+ D > A'+ Ky any K decay mode of W° would sgimulate g pro
cess with strangeness chalge, If W° decays according to
We —> K™ 4 7t the corresponding threshold for direct pro=
duction of the secondaries would be that of the reaction
k@ p—> K™ + KV 4 p of much higher threshold. However in
direct X production can be obtained through K¢ production
together with a Ko —> KO transi?ion(4) and Ko —> K™ by char
go exchange,

In the first perturbation approximations the diagrams

for

2(.}. Pp~—> X + D are (fig. (1) )
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We have assumed the Lagranglans
- (e Yu¥ Aw for the electromagnetic vertex, and
afyuXAﬂva&7¢)ﬁ for the other vertex
with (7/4y)= 1075

Assuming charge independence, from the rate of . axial
and vector coupling of beta deccay 'a' is about 1,21,

The result, averaged on the polarization of the ini-
tial particles and summed on the polarization of the final

one is, in the center of mass.
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The meaning of the symbols in the (2) is:
MX» masgss of the vector meson
M nucleons mass
U initial nucleon's energy
Uy photon'ts energy
= p initial nuvcleon's four~homentum
p! final nucleon's four-momentum
K photon's four—-momenbtum
Kﬁ gpace=momentum of the vector meson
Integrating in &« we have obtained the total cross seg

tion in the center of mass.
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The following formules give the rolations between the
quantities in the center of mass frame and the photon's e-

nergy 'B! in the Laboratory.
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In fig. (2) we give the plot of the total cross~section

Wor =iiek?,  (pK) « ~ME

versus 'I'y, for different valucs of schizon's mass using a

Ho target.
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