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It was originally suggested by Yukawa' that the
muon decay may be mediated by an unstable
boson with weak couplings to lepton fields. More
recently, '~ ' a charged, spin-one boson has been
proposed in order to generate the V-A form of
the weak decay interactions. It has already been
pointed out' that a charged scalar intermediary
can give rise to the desired couplings, providing
an alternative but generally equivalent theory of
the weak interactions. This applies when the
first-order Kemmer formalism for spinless
bosons is employed, but not with the use of the
more conventional Klein-Gordon second-order
theory.

The field equations in the Kemmer theory may
be written

- l -2 (p.) (p.) (e) (e)
y =m s p+m (g "Z "+g J ),

Only in the absence of any vector interaction .'s
cp simply proportional to 8 cp. The induced
normal muon decay interaction, to lowest order
in g ' ' and g ' ' is

m g "g d xJ (x)J "(x)(p.) (e) 4 (e) (p)
1 1

t (p, ) (p, ) m "~)~ (e) (e)m

x d x d x'J' (x)D (x-x', m) J " (x').(e), (V)

y=m s cp +m (g "J "+g J ), (l)
-i -2 (p) (p) (e) (e)

when both scalar and vector interactions are
present, where

(e) — l-y,
(( ) p 2 $( )+ c.c.

~

(e) — l-y,
() ()

The first term is a purely local V-A interaction,
the second a nonlocal S-P interaction. If g2' '

=0, the scalar admixture for muon decay be-
comes m'I 'm'e'jm' —less than 10 ~ for nucleonic
mass of the intermediary. ' Alternatively, if
either or both of the factors [g, '&'+ g, '&'(m'&'jm)]
and [g, ' '+g, ' '(m' 'jm)] are set equal to zero,
the normal p, -decay interaction (to this order in

g) becomes a purely local one.
Using the Klein-Gordon formalism, we obtain
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