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the electromagnetic corrections due to the finite-
ness of mp, then the above-discussed nonlocal
effect decreases the value (2.33+0.05)x10-® sec
to (2.27 £0.049) X10-® sec which is in the right
direction to maintain the universality of the
coupling constant. It is, however, necessary to
treat the radiative corrections correctly (with-
out assuming mpg= ) in order to get more pre-
cise information. This may be discussed else-
where. We would like to thank Dr. J. Sucher for
his interest in this work.
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By imposing the requirement that a Fermi in-
teraction Lagrangian (§,Q4,) (§,Q¢,) remain in-
variant for the independent transformations
Yi~ys¥; mj~-m;,* i=1,2,3,4), Sakurai® was
able to deduce that weak interactions must be of
(v-A) type. Unfortunately (the parity-conserving)
strong interactions are not invariant for this
transformation. In this connection the following
remarks may be made:

(1) The Yukawa interactions

W, Yyt PruvAL, PruvsvAy (1)

remain unchanged for the following substitutions:
Y~ys¥, ¢=-¢, Ay—~Ay, m—~-m. Alternatively
stated, all Lagrangians of the above type in-
volving one ¥ field are y,-symmetrized in the
following sense:

=3 [b(‘p,Ap,; ¢m) +£(7’51/)’A[J.: -9, -m)]. (2)

(2) If there are two independent Fermi fields
¥, and ¥, and all interactions are of Yukawa type,
define a y;-symmetrized Lagrangian as

L=%[£(¢17 ‘Pz,A,_L, b, m) +&(ys¥ys szxAp.: -, -m)
+£(¥, ';/51/)2,A“, -¢, -m)

+£‘(75¢1, 75‘/’2,Ap’ -9, 'm)]; (3)

i.e., change every field y independently into y¥
and after making the appropriate changes of ¢
fields (and m) sum all possible terms. The gen-
eralization to the case of n different Fermi fields
is immediate and involves symmetrization of 2"
terms.

It may easily be checked that the only y4-sym-
metrized interaction terms which conserve par-
ity are

(a) nonderivative interactions of scalar bosons,
and

(b) interactions of vector mesons when only one
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Fermi field is involved (e.g. 3y p¥Ap). vs-sym-
metrized vector meson interactions involving two
different Fermi fields must exist in V+A com-
binations. It may be noted that this symmetriza-
tion commutes with any isotopic symmetries
Lagrangians may possess.

It has been suggested that weak® interactions are

mediated by charged vector bosons. It is to be
remarked that, if this hypothesis is accepted,
the complete strong, electromagnetic, and weak
interaction, which is believed to describe the
actual physical world, is y;-symmetrized in the
sense used above. Alternatively the prescrip-
tion of y5-symmetrization with Yukawa interac-
tions could have been used to predict almost
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uniquely the presently accepted physical Lagran-
gian.

1171{"‘-7}11- is necessary for the invariance of the cor-
responding free Lagrangian.
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