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W. H. Marlow, private communication. It appears
that this is the most general form for m. In the Dirac
representation, I'0 ~2&, (ll) reproduces the well-

l1'cl C —gg&7t f0/2
0'

~ We remark that there is a representation of Q very
similar to the present representation (with the same
eigenvalues of the Casimir operators) but containing

only half-integer spins. This representation offers it-
self for the description of baryons, in particular since
the lowest Poincarb group representations that it con-
tains are the same as are contained in Q& "~ . This
would then be able to describe fine structure in the
baryon spectrum as, e.g. , given by the 2+ N(1688) and
2 N(1680) .
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Based on the current-current theory of weak interactions the 4I=~ rule for nonleptonic
decays is derived from a dynamical mechanism that satisfies duality and absence of res-
onances in exotic channels.

It has been argued, ' based on universal current-
current theory of weak interactions, that the 4I
= 2 rule in nonleptonic decays may be accounted
for either by adding an extra current-current
term so as to cancel the 27 portion of the interac-
tions or by a dynamical mechanism that selective-
ly enhances the octet component. The usual
mechanism for the octet enhancement, often re-
ferred to in terms of "tadpoles, "' has been dis-
cussed in a variety of ways. ' None of them, how-
ever, appears convincing enough.

In this note we wish to point out that the 4I = ~
3rule or more precisely, the absence of AI=2

transitions may be understood as a dynamical
mechanism that satisfies duality and the hypothe-
sis of no exotic resonances. '

The nonleptonic decays are described as a qua-
sihadronic scattering process in which the weak
interaction acts like a scalar and a pseudoscalar
spurion carrying zero energy and momentum. We
assume, as in the case of ordinary hadron scat-
tering, that they are governed by a dynamics that
satisfies duality and the hypothesis of absence of
exotic resonances. '

Let us first consider octet baryon decays in the
SU(3)-symmetric limit. It is then easy to show,
under the foregoing assumptions, that

S(27) +B(8)-M(8) +&(8)

is forbidden. Here S(27) stands for scalar or
pseudoscalar 27-piet spurion with I= 2 and

~
Y~ =1.

The argument that leads to the above conclusion
is quite simple: There are six independent am-
plitudes, corresponding to the SU(3) representa-
tions of 8, 8', 10, 10*, 27, and 27' for each pari-
ty-nonconserving (pv) and parity-conserving (pc)
decay. The same representations arise in all s,

t, and u channels. Absence of exotic resonances
implies that there be no 10*, 27, and 27' in both
s and u channels and no 10, 10*, 27, and 27' in
the t channel. For each pv and pc amplitude,
s(u)- and t-channel duality then requires seven
linearly independent SU(3) amplitudes to vanish
and therefore requires that they all vanish. Simi-
larly, s- and u-channel duality gives six indepen-
dent conditions on six amplitudes, which again re-
quires that all amplitudes must vanish. Thus &I
= & transitions for baryon decays are forbidden. '

It is straightforward to apply the present argu-
ments to K- 2n (3n)' and 0 —:"mdecays. One
then obtains the result that M= ~ transitions for
the above processes are again forbidden and
therefore these decays should obey the &I= 2 rule.

We have so far assumed, besides our basic as-
sumptions of duality and absence of exotic reso-
nances, the exact SU(3) symmetry. Let us next
consider the case of broken SU(3).' In that case,
it is not difficult to show that similar arguments
can still be applied to -"m, Z -nn', and K
-2n (3m) decays. As a result, the LI=-2 rule is
still valid for these decays. An interesting fact
is that absence of a M =2 transition for Z —nn

implies the well-known triangle relation v 2Z, '
+Z, '=Z and thus effectively the ~I = 2 rule
for Z decays. '

At this point, let us recall" that for pv decays,
soft-pion calculations based on SU(2) IR SU(2) de-
mand the ~I = 2 rule for A and " decays but not
for Z decays. It is then an interesting observa-
tion that if we combine our results with current-
algebra predictions, we are led to the conclusion
that all pv decay amplitudes, including and K
decays, satisfy the b,I= & rule in broken SU(3),
with the additional restrictions S(Z, ') =0 and
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2S(:" )+S(A ')-ASS(Z, ') =0. For pc decays, on
the other hand, the M'= 2 rule remains valid for

—"m, Z -Nm, and K —37t, but we have not been
able to derive the same rule for A and " decays
in the presence of SU(3) breaking.

We close this note with a few remarks: (a) As
stated before, the amplitude corresponding to (1)
was assumed to satisfy the duality principle that
governs hadronic processes. This assumption,
though not yet verified, may not be unreasonable
since for such quasihadronic processes there is
so far no evidence for a fixed pole singularity us-
ually present in nonhadronic amplitudes. Fur-
thermore, we note that the Pomeranchuk singu-
larity is not involved in our case. (b) It is known
that for baryon-antibaryon scattering, ' such as
&&-~4, arguments similar to that which we em-
ployed here lead to the problem that the relevant
amplitude should vanish. Frankly, we have no
clear-cut solution to this problem. " We note,
however, that our case rather corresponds to me-
son-baryon scattering, for which we have met no
such difficulty.

We would like to express our appreciation to
Professor H. Yukawa for his interest in this
work and to Professor Z. Maki and Professor M.
Konuma for discussions.
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For reactions involving octet spurions we do not
meet such situations. The number of conditions that
prohibit exotic resonances in certain channels is
always smaller than the number of nonexotic ampli-
tudes in its dual channels.

For E 3x decays we require, as an additional as-
sumption, the factorization property of five-point am-
plitudes.

We consider, in place of (1), the scattering involv-
ing spurions with I=2, jY[ =1, and )Iz) =a.

In the present case, there are three independent am-
plitudes to describe p decays since the ~I=2 transition
is sti11 effective in Z+ decays. However, it can be
shown by explicit calculations that the triangle re1ation
is satisfied.
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We report a calculation of the three-photon-exchange (electron-loop) contribution to
the sixth-order anomalous magnetic moment of the muon. Our result, which contains a
logarithmic dependence on the muon-to-electron mass ratio, brings the theoretical pre-
diction into agreement with the CERN measurements, within the 1-standard-deviation
experimental accuracy.

In the last few years increasingly accurate mea-
surements of the magnetic moment of the muon
have been performed at CERN. The most recent

value of the anomalous part of the muon g factor
is' [a = —,'(g-2)]

a,„=(116616+31)x10
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