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~This upper limit of 1% is derived in two ways: (a)

In the emulsion data (see reference 5), roughly 20% of
the K~3 events have electron energies compatible,
within measurement errors, with the value of 247 Mev
expected for the Ke 2+ mode. Since the Ke3 branching
ratio is about 5%, the 1% limit follows. (b) In our own
branching-ratio study (see reference 7), the observed
small number of electron secondaries unaccompanied
by electron pairs from 7t gamma rays leads to an upper
limit of less than 1% for the Ke 2 branching ratio.
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Two of the most striking mysteries about the
multitude of recently discovered resonances are
the following:

(1) The branching ratio for Y',*,

which we may call hypercharge reflection R.'

seems to be anomalously small, and is consistent
with zero. The global symmetry model predicts
r = 2(pZ/pA)'=1—1% whereas the experimental ra-
tio 1S 4 + 4%.

(2) The width of the vo meson (~m++m-+no) is
remarkably narrow and consistent with zero. The
half-width at half maximum is reported to be less
than 12 Mev. ' (Recall that the total kinetic energy
of the decay products is 370 Mev. )

These features once again suggest that there
might be a symmetry higher than the symmetry
implied by charge independence. We wish to point
out that, in a class of theories which are suffi-
ciently symmetric between N and ", it is possi-
ble to forbid the mZ decay of Y,* and make the
decay rate for eo «m++m +m vanish to the extent
that the N" mass difference could be ignored.
Several other consequences of the postulated sym-
metry are discussed. We also show that the pos-
tulated symmetry is a natural consequence of the
vector theory of strong interactions provided that
N and = (together with A and jor Z) are treated
as fundamental" baryons (not as in the Sakata
model) .

Let us consider the following discrete operation

The relative N= parity is assumed to be even,
and the spin of the " is assumed to be ~; other-
wise speculations given here would be useless.
Suppose R is "good" to the extent that the N"
mass difference could be ignored. We note that
the n' (ZxZ) interaction, atypical term of which
looks like (Z+Z+-Z Z )mo, must vanish. In con-
trast the n' AZ interaction is fully allowed. Now

7,* is known to decay into m+ A; hence the phe-
nomenologieal decay interaction w AY, * must be
even under R. This immediately implies that Yy
must transform like Z, and that the phenomenol-
ogical interaction n~ (Z x Y,*) res' ponsible for Y,*
«7I'+ Z must vanish.

It also follows that R invariance forbids m+A»
m+Z, makes the one-pion exchange contribution
to NZ forces vanish, and predicts the existence
of a T = -'„p~2 &= resonance analogous to the mN

3-3 resonance (as in the global symmetry model).
The conjectured- m" resonance may be looked for
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in

K +p~K+w+ ".
Turning now to the (d meson, one readily sees

that if x is even under R, then u «7t++n +w' is
"forbidden" to the extent that R is good. [To prove
this just note that the phenomenological decay in-
teraction &u P" (v'"xm'@) changes its sign under R.j
Thus the narrow width of x' would no longer be a
mystery.

The electromagnetic couplings of strongly inter-
acting particles are also invariant under R with

Ap « -Ap since both the third component of the
isospin current and the hypercharge current
change their signs. The R invariance of the strong
and electromagnetic interactions require that both
the Ao magnetic moment (currently being meas-
ured) and the Zo-Ao transition moment be "zero, "
and that

V(:" )= p(p-), p(:-)=-u(&), p(Z )=-p(Z ),
where p, stands for the anomalous magnetic mo-
ment of the baryon in question. [It also leads to
m(Z ) =m(Z ) in contradiction with experiments,
but this disagreement is not too serious. ] Our
speculation might go even further: Perhaps the
weak interactions of strongly interacting particles
are also invariant under R. This immediately
leads to the relation

a (:- ~ v + A) = -o. (A ~ v + p)

(where o. stands for the asymmetry parameter in
or A decay), which seems to be satisfied with-

in experimental errors. 4

One might naturally say: All this is very fine.
But is there a "deep" reason to believe in invari-
ance under R any more than in global symmetry
or in the more restricted doublet symmetry''
It has been conjectured that the Yukawa couplings
of pseudoscalar mesons to baryons are actually
phenomenological manifestations of the interac-
tions of various vector mesons coupled to the ap-
propriate conserved currents of the strong inter-
actions. ' Suppose N and = (together with A and/
or Z) are introduced as "fundamenta, l" particles
in the vector theory of strong interactions (VTSI)
of reference 6.~ The funda. mental vector couplings
then become invariant under R where the charge
triplet vector meson p coupled to the isospin cur-
rent transforms as

and the vector meson coupled to the baryonic cur-
rent (the hypercharge current) is even (odd) under
R. In VTSI, m and K must emerge as bound states
of baryons and antibaryons. To the extent that R
is "good" for the interactions responsible for the
existence of m and K, these pseudoscalar mesons
must have definite transformation properties un-
der R. Although it does not follow a priori that m

and K must transform with "plus" signs as in (I),
the alternative choice with "minus" signs would
make the m AZ coupling vanish, which is highly
unlikely in view of our knowledge of AN forces. '

In a recent note" it was conjectured that the ob-
served (d of Maglic et al. is the vector meson of
VTSI coupled to the baryonic current, and that the
550-Mev peak in the mass plot for (v+v v') of
Pevsner et al. ' is the vector meson q coupled to
the hypercharge current. With this identification
x must be even under R, and the narrowness of e
follows. R invariance does not explain why g is
narrow, but perhaps the smaller phase space
available and the weaker pe coupling makes it
narrow. We can also see that R invariance "for-
bids" "isoscalar photon" « ~'. It is gratifying that
a double Clementel-Villi type fit" to the isoscalar
charge form factor with two poles (at m& and m~')
does not require too large a value for the residue
of the (d pole despite the very strong coupling of ~
to PN As for .the "electromagnetic decays" of &u,

note that (d'«m'+y and ~'«2m'+y are "forbidden";
~' «m++m + y is "allowed" only if the two pions
are in an odd relative l state. In contrast, q'«w'
+y and g «2m +y are "allowed"; g «m++w +y is
"allowed" only if the two pions are in an even rel-
ative l state.

So far our statements have been completely in-
dependent of the AZ parity and the dynamical ori-
gin of Y,*. Since there seems to be some difficul-
ty in interpreting Y, as a resonance of the Dalitz-
Tuan type, " it is tempting to consider Y~* as an
object analogous to the 3-3 resonance with even
AZ parity. " Amati, Stanghellini, and Vitale" em-
phasized that Y,* could emerge as a @+2 vA reso-
nance not only in the global symmetry model but
also in a wide class of models in which the AZ

parity is even, and the mAZ coupling is strong.
Indeed with

2
Qf.AZ =f.NN "f.ZZ

='

Fra.nklin" was able to show (using the Chew-Low

type method) that: (I} it is possible to accom-
modate Y,*, Y,*, and I', (T = 2 resonance some-

times denoted by Z ) as p» resonances; and
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(2) Y, -&+Z is forbidden. Our considerations
show that his conclusion (2) can be regarded as a
consequence of R invariance which forbids both

the mZZ coupling and the mZ g,* coupling.
Gell-Mann' has considered a unitary symmetry

model of strong interactions, commonly called
the "eightfold way, " in which N, A, Z, and " form

an octet. Such a, model. can also accommodate R

inva, ria, nce in a. rather natura, l manner. ' Assuming

that Y, , Y,*, and Y,* are all p» resonances as
in Franklin's theory, we might naturally ask: To
what representation of the eightfold way do they
belong'? The answer is that they belong to a "rep-
resentation 27" including a T = —, KZ resonance
(which would be the "same thing" as the wN 3-3
resonance in the unitary symmetry limit), a T = 3

m= resonance, a T =1 KN resonance (which does
not seem to exist"), and a host of others. " De-
tailed considerations along this line will appear
elsewher e.'

It goes without saying that the very existence of

a partial symmetry, broken within the realm of

the strong interactions, is in manifest contradic-
tion with the idea, of Chew and others that all

strong interactions are as strong as possible.
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