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We consider a model of the weak interactions with scalar intermediate bosons |"+ with

a negative metric in addition to the usual weak vector bosons g~. With this modification,
problems of divergence and high-energy behavior are greatly reduced. If the logarith-
mic weak and electromagnetic self-mass divergences are assumed to cancel each other,
the coupling constant g and the mass m& of the weak boson can be predicted.

Recently several authors'~' have proposed new

approaches to determine the Cabibbo angle through
the requirement that weak self-masses of ha-
drons be free of quadratic divergences. How

about the self-masses of leptons? The purpose
of this Letter is to consider a model of the weak
interaction with less divergences and to show a
few results from the model. Details and other
effects will be discussed elsewhere.

We assume the existence of charged scalar &*

bosons (mass mG) with a negative metric' in ad-
dition to the usual charged, weak, intermediate
vector bosons B+ (mass mB), and a fundamental

Lagrangian for the weak interaction of the form

=gZ +[B +(1/m )8 C]+H.c.,wk A. A. 8 A.

where J& is the weak current [e.g., ikey+(1 +y5)
x4'„+i% y&(1+y5)4'q for leptons] and g is a
coupling constant. For simplicity we will take

mg = mg in the following although a variation of
the C* mass keeps most of the following results
unchanged.

It is easily seen that the effect of C~ cancels
the k&k &/mB' term in the B~ propagator so that
the effective propagator of these bosons becomes
5+&/(k'+mB'). The effective Fermi interaction
becomes better-behaved at high energies as fol-
lows'.

g =g' fd4x' 4 +(x)Z (x-x')J (x'),
eff A. p.

The relation between the coupling constant g and

the Fermi coupling constant G (Gm ' =1P ') is

g'/m '= G/W2. (4)

and

for l =e or p,

wk
5m =0 for the neutrinos,

V

where A is a cutoff energy. Moreover, if the di-
vergences are assumed to cancel those of elec-
tromagnetic self-masses of leptons' 5mle-m

3e 2[16~2 I in(p2/~f2) ]-1

e.m. wk
6m = 5m

' '+5m =finite,

the coupling constant g can be predicted to be

g =38

From this relation and Eq. (4), the mass of B+
can also be determined:

=(3vt2 e2/G)»2=2PP~ .B p'

The weak self-masses of leptons come to have

only logarithmic divergences and are calculated
to be

wk g' A'

l 16 m/ ln + ~ ~ ~

8

where

(2' j P~+m

This mass being so large, a direct proof of this
model (p+P -B++m+, p, + p, -B+ p, + v&, etc )will.
not be completed until a p-P colliding-beam ma-
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chine with energies more than 100 GeV/beam is
available. From Eqs. (6), (8), and (9), the finite
self-masses of the electron and muon becomes

2

B
5m =, nz ln
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(=0.045m for e),

which shows that the mass of the weak boson
plays the role of an effective cutoff energy of
quantum electrodynamics.

In conclusion we note that this model suggests
the following possibility: The weak interaction
is not weak but strong enough to compete with
the electromagnetic interaction; namely, the
weak interaction behaves like a weak interaction
only because the masses of intermediate bosons
are much heavier than those of known particles.
We also note that masses of weak particles (lep-
tons and intermediate bosons) and hadrons keep
their balance, e.g., mneme =mzmp.
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The helicity density matrix for the process & P 7t+~ n has been studied as a function
of M~~. The ratio pi i el/p&ihel shows no variation with M7tz and it thus seems unlikely
that the large discrepancy between the vector-dominance prediction and the observed
asymmetry of single pions produced by linearly polarized photons could be the result of
density-matrix distortion caused by background interference.

The vector-dominance model has been success-
fully used' to relate single -pion photoproduction,

(la)

(lb)

to p production by pions,

w p-p'n.

By taking the sum of the two photoproduction
cross sections, the p interference terms drop
out; since the term itself is expected to be on-
ly a few percent, it is neglected, giving the p- A+= (o -o+)/(o +o+), (4)

do minance prediction

0' + 0' 77@ do'
j.l dt

p
— — w-p - p'n

where o+ and o' are do/d& for Reactions (la) and
(1b), respectively.

Recently, experiments on Reactions (1a)' and
(1b)s~~ have been performed using linearly polar-
ized z rays produced coherently from crystals.
These experiments yield the asymmetries
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