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It is pointed out that recent evidence for sharp mesonic peaks near the 7’(958) may lend
support to a theory proposed some years back that the broken nonchiral SU(2) ® SU(2) symme-
try is relevant to classification of hadronic states.

Some years back Tai Tsun Wu and I' proposed
that the degeneracy observed between 7/(958) and
a narrow §(962) peak® was not accidental, but re-
flected the presence of a different underlying sym-
metry [distinct from SU(3)] at work. We suggested
that the optimal clashing symmetry besides SU(3)
[with multiplets of ¢7 and gqq type] was a group®
G =8U(2);, ®SU(2),, [not contained in SU(3)], de-
scribing multiplets with isospin I=1I,+ 1, in
analogy with the use of two different overlapping
schemes in nuclear physics —e.g., the shell- and
collective-model descriptions. For physically
meaningful assignments to SU(2), ® SU(2),2 multi-
plets, we must require that the G parity of mem-
bers of such a multiplet be the same.*'* The
pair 7’(958) and the sharp charged 6(962) (I'<5
MeV) state® thus lend themselves naturally to as-
signment to the (3, 3) representation of this clash-
ing SU(2)®SU(2) symmetry. Hence, the 8(962) is
predicted to have quantum numbers I¢=1*,

JPC= 07" if we accept that the #’(958) has quantum
numbers I¢=0*, JP¢=0"*. These mesonic de-
generacies now no longer appear to be isolated
cases, since other examples of SU(2)®SU(2)
classification have been suggested in connection
with the w(784) anomaly® and perhaps the A,-split-
ting problem.® The baryonic system is replete with
examples of the doublet-symmetry type.®*” How-
ever, since the G-parity constraint (exact in strong
interactions) is not relevant for the baryons, nor
for the AS+#0 mesons, a typical SU(2)®SU(2)
multiplet here might incorporate even a mass
difference like the =-A one; hence, they are less
spectacular. than the remarkable degeneracies
found in AS=0 mesonic systems discussed above.

Let us return to the situation near 7’(958).
There are two additional (and independent) experi-
mental pieces of information which bear on this
question. The CBS group® in the test run of the
CERN-IHEP boson spectrometer identifies a
“5” ~955 MeV (at the 430 level) narrow enhance-
ment (consistent with experimental resolution + 15
MeV) from the cascade process (at 10-11 and
25 GeV/c)
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“5” at 955 MeV,

where 1240 <M(X°) <1300 MeV, and (MM) denotes
the missing mass. Little is known about the state
associated with X° though the identification
X°=D(1271) has been suggested.® It is tempting to
identify this narrow 6*(955) with the previously
found 6 (962) sharp peak (I' <5 MeV) of Kienzle et
al.? because of common mass (within experimental
error) and width characteristics. Both features
are consistent with the assignment I°=1*, J¥¢
=0""for this charged meson state as required by
the SU(2)®SU(2) theory.! Since the dominant
strong decay mode of such a JP¢=0"" §(960) state
is expected to be w°7* with a predicted width
T's~1 MeV, accurate measurement of the branch-
ing ratio for the decay of the charged 6 into three
charged particles plus possible neutrals (3c)
versus one charged particle plus neutrals (1c) in
missing-mass experiments remains highly de-
sirable. As emphasized earlier, ! the 3¢ mode
dominates for J7€=0"", I°=1%. Additional infor-
mation concerning the G parity of the 6(955) is
possible if a clear-cut identification of X° in the
strong decay X°-7*+67(955) of Baud ef al.® can
be made. If X°=D°(1271) and D°(1271) was clearly
identified as a G=+1 state, then G=-1 would be
the appropriate assignment for 6(955). The situa-
tion relative to D(1271) is, however, confused;
Astier® suggested that the hypothesis of fwo D
enhancements in this mass range is entirely com-
patible with data. In fact, little reliable empirical
information is available concerning the quantum
numbers of® D(1271) other than that it is probably
an I=0 state.

Another experiment which may be relevant to
the present discussion is the recent evidence'? for
the existence of a new narrow meson resonance
M(953), with mass 953+ 2 MeV and width <10 MeV,
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produced in the final state K p -pK ~M°at in-
cident momenta 3.9 and 4.6 GeV/c. These results
are based primarily on a signal of 68+ 12 events

in the decay mode M~ r*7~y where the 77 does not
show a p° signal, in sharp distinction 1o the p%
decay mode of 7'(958). The decay mode
M-a*n1"n% (where 7% signifies decay to all neu-
trals) is seen, and using the argument that G=~1
would necessitate a large 37/nnr branching ratio
(unobserved), Aguilar-Benitez et al.!° conclude
that the n%#n* 7~ mode of the M is mediated by the
strong interaction, which implies G=+1. Assum-
ing C invariance in electromagnetism, they also
suggested that the absence of a p% mode would
imply that C=-1for the M*'; hence from G=C(-1)
the isospin is odd (7 =1, 3, ..., etc.). All the above
features are consistent with the attractive possi-
bility that M(953)is the neutral membey of the pre-
dicted® I1°=1*, JP°=0""narrow 6*in the mass
range 955 to 962 MeV 2+ ® required on the basis of
the clashing-symmetry scheme.! The two pions in
0™~ — 77y will have relative ! =2 and be produced
by an M2 transition if C is conserved or have

1 =1 and be produced by an M1 transition if C is
violated in electromagnetic interactions. Since
M2=0(%?) [and M1=0(k)] in amplitude, where % is
the photon energy in the M(953) rest frame, we ex-
pect that M ~ 7" 77y will favor lower 7*7~ masses.
For the strong decay 0--- 777, the two pions can
have I =1, while 7° has L=1 relative to the c.m.
of the 77 system. We shall not hazard at this
stage a detailed guess of the 0™~ ~ 77y /777 branch-
ing ratio® (~1 experimentally'®) nor the degree of
structure expected in the nnm Dalitz plot for this
assignment. As emphasized earlier,! the produc-
tion and coupling of a C-exotic JP°=0"", 16=1*%
(or M)in strong processes canbe attenuated substan-
tially relative to that of the nearby C-normal (i.e.,
having Yukawa coupling to NN) meson 7’(958). It
vemains of the highest interest to search for a 6
in the 950-960- MeV region with T's<1 MeV, and
dominant strong decay (nw)from sayK~+N - A°+5.

Remarks

(a) It is extremely important to emphasize that
the narvow (6 and/or M) I=1 peaks?+®:1° near 7’
(958) are to be diffeventiated from the so-called
“5” meson produced in the reaction

K=p - (MM)°r~7*A° 2)

at 3.3 GeV/c** with mass (995 15) MeV, fairly
broad width I" £ 40 MeV, and suggested decay

“6” ~nm. This “6” corroborates earlier bubble-
chamber evidence for an nr state at 980 MeV with
comparable width!® and may be related to the so-
called 7,(1016). Such a broad 77 state is, of
course, expected as the I°=1-, JP°=0**3p, state
of the quark-antiquark system. Note that this
quark-antiquark state has been seen in
p+p—-d+“06(980) or 7,(980)” as a broad enhance-
ment, whereas there is no evidence for a narrow
6 near 7/(958) from this same reaction.'® The
latter result is, of course, entirely compatible
with a 6(960) assigned to I°=1*, JP°=0"", since
such a meson is not coupled to a nucleon-nucleon
vertex, ! and this (together with isospin conserva-
tion) implies that it will not be produced in
p+p—d+ 0 through either nucleon or A(1238)
exchange.

(b) The existence of an approximate clashing-
symmetry scheme to broken SU(3) in our under-
standing of hadron levels raises novel experimental
and theoretical questions. For instance, strictly
in terms of the (¢g) SU(3) picture, the presence of
both 7’(958) and E(1420) with possible identical
quantum numbers!? =0, JP€=0"* has been
advanced as evidence for radial excitation in the
(¢9) picture. However, though we do not rule out
the possibility that SU(3) and SU(2)®SU(2) can
share a common hadron level, ®*¢ it is also possible
that 1'(958) may owe its existence primarily to
classification under the clashing nonchiral
SU(2)®SU(2) symmetry'® in the (3, ) representation
together with 8(962).! Identification of E(1420) as
the I=0 ninth member of the S, nonet of (¢7)
(without radial excitation) gives then a much more
satisfactory fit to the Schwinger mass formula'®

(* = ) (B = 1) =3 (K = 7)o" + E* — 2K%) =0,
®)

where each symbol (7% 7% etc.) denotes (mass)?.
From a theoretical viewpoint, it is evidently de-
sirable to develop some meaningful criteria as to
when such SU(2)®SU(2)-type degeneracy is ex-
pected and when it is not. Perhaps a study of the
encompassing group structure which includes both
SU(3) and SU(2)®SU(2) may shed useful insight on
this question. It is well known that a simple choice
which contains the physically realized representa-
tions of SU(2)®SU(2) is nonchiral SU(3)®SU(3).2°
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A recently proposed Regge model for describing the general features of on- and off-shell
Compton scattering, using a simple form of scale-invariance breaking in q°, is discussed
and confronted with recent data. It is suggested that the mass size characteristic of the
scale-invariance breaking is indicative, as well, of the relative contributions of the Pome-
ranchukon, f —4,, and additional nonleading power behavior. The observed rapid approach
to “scaling” in g2 (at given v) is seen to require a small characteristic mass which in turn
requires a substantial nonleading contribution to the scaling function vW,. Continuation of the
resulting form to on-shell scattering predicts a nonleading power contribution to oy, (vp);

a recent continuous-moment sum-rule analysis is consistent with this prediction,

In this paper we wish to point out the gradual ac-
cumulation of evidence in support of a fairly sim-
ple Reggeization scheme for describing the main
features of both on- and off-shell Compton scatter-
ing. The model incorporates a particularly sim-
ple form of scale-invariance breaking in the small-
q* region. The evidence also appears to support a
substantial nonleading Regge contribution to Fp(w)
which would be consistent with the presence of a
polynomial residue for the right-signatured fixed

pole! at J=0.

In a recent paper® we analyzed the available data
on the electroproduction structure function W,
(v, ¢%), for both proton and neutron targets, in a
Regge model [which incorporates the Pomeranchuk-
on, an (f—A,)-type behavior with pure F coupling
and nonleading power behavior v~%%] by demand-
ing that the Regge form be consistent with:

(i) the existence of a fixed pole at J=0 in vT5"
with residue linear in ¢*-and magnitude suggested



