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Guided by a suggestion that the (3095) is an NN resonance, and using the basis states of a previously
published light-quark model, we “calculate” the mass of the | as 3105*3; MeV. The appearance of a narrow-
width meson resonance at this mass value is consistent with a systematic formalism that was devised to
generate the observed spectrum of lower-mass narrow-width meson resonances. However, the width of the s is

narrower by a factor of a™!

=137 than we would have anticipated on the basis of the light-quark model. The

y'(3684) resonance also fits into this formalism, but the mass of the |’ has a larger calculational

uncertainty since it is above the NNNN threshold.

In Refs. 1 and 2 a light-quark model was de-
fined which reproduces, among other things, the
spectrum of narrow-width meson resonances.

This light-quark model includes both a set of light-
quark basis states and an excitation formalism?
for mapping the observed narrow-width meson
resonances. By extending the excitation formalism
along lines indicated in Ref. 1, we accurately
reproduce the mass of the ¢(3095), and we ap-
proximately reproduce the mass of the y'(3684).

Figure 1 of this paper is Fig. 8 of Ref. 1, and
it is a mapping of all of the observed narrow-
width and S-state meson and baryon resonances
in the form of “excitation towers” built on a set
of fundamental hadron “ground states.” Guided
by a recent paper of Goldhaber and Goldhaber *
we have assigned the ¢(3095) resonance® to the
NN excitation tower in Fig. 1 which contains the
pn(1795) (Ref. 6) and pp(1925) (Ref. 7) resonances.
The §’(3684) resonance® also appears to belong to
this same excitation tower.

In the context of this light-quark model,**? with
quarks having very small binding energies (a few
percent), the observed spectrum of narrow-width
meson resonances is accurately reproduced® by
adding together combinations of light-quark basis
states which have either ~4% or ~0% binding ener-
gies, depending on the strangeness characteristics
of the basis states.® In the case of the ¥(3095)
meson the ~0%-binding-energy rule applies, since
the nonstrange pr(1795) “ground state” combines
with a nonstrange “excitation quantum.” In Fig.

1 [which was originally published prior to the
appearance of the ¢(3095) resonance], the non-
strange resonance denoted as KgK(1311) has an
experimental mass of about 1310+3 MeV.® Thus,
if we combine this mass as an excitation quantum
with the pn ground-state mass of 1794.5+ 1.4
MeV,°® using the ~0%-binding-energy rule, we ob-
tain a narrow meson resonance with a “calculated”
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mass of 3104.5+4 MeV. If we now allow for the
fact that in some resonances [notably the w(784)
(see Ref. 1)] the ~0%-binding-energy approximation
actually corresponds to a binding energy of about
10 MeV, and if we allow for small electromag-
netic corrections to the binding energy,? we ar-
rive at a final “calculated” mass for the ¢ of
310523, MeV. This compares with the experimen-
tal ¢ mass of 3095+ 4 MeV.°

This addition of two resonances to form another
resonance is not as arbitrary as it might seem
from the present discussion. It follows, in fact,
from an excitation formalism® that was devised
specifically to reproduce the observed spectrum
of lower-mass narrow-width meson resonances.
In the notation of Ref. 1, the ¢ is a °E,,,,, excita-
tion,® and it belongs to the group of “triplet ex-
citations” (Table XXII of Ref. 1) which are ex-
pected to dominate the high-mass portion of the
mescon spectrum, The .'(3684) also fits into this
same excitation sequence; it is a “f,,,,,, excitation.
If we assign the ¢’ to the NN (1795) excitation tower
in Fig. 1 that also contains the ¢ (an assignment
which is suggested by the dominant ' —{ 77 decay
mode), then the “excitation quantum” for the ¢’
must be about 3684 — 1795 =1889 MeV, which is
above the NN bound-state threshold. Since the
NN bound-state resonance has a 4% binding ener-
gy,® this means that the ¢’ excitation quantum can
be some (unknown) mixture of ~4% and ~0% binding
energies. We can write

NN + NN <3590 MeV (~47 binding energy)
and
NN +1310 MeV +655 MeV = 3760 MeV
{(~0% binding energy)
as two limits on the calculated ¢’ mass; these

limits bracket the observed® 3684-MeV mass of
the ¢’ resonance.
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FIG. 1. This figure, which is taken from Fig. 8 of Ref. 1, is a mapping of the observed spectrum of narrow-width and
S-state meson and baryon resonances, arranged as “excitation towers” based on a set of meson and baryon “ground
states.” Guided by a suggestion of A. S. Goldhaber and M. Goldhaber (Ref. 4), we have assigned the ¥ (3095) resonance
to the excitation tower which contains the pr(1795) and pp (1925) resonances.

From the systematics of the light-quark model,*?
we would expect the ¢ width to be I'= 10 MeV .2
However, the actual ¢ width, I'=69+ 15 keV ® is
almost exactly one power of @ *=~137 smaller
than this value. Hence the inhibiting factor in

the y decay appears to be electromagnetic, and
the ¥ lifetime fits into an empirical scaling in
powers of @ which has been previously observed'®
for the resonances with longer lifetimes (narrower
widths) than the ¢.

*Work performed under the auspices of the U. S.
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shown in Fig. 1 of the present paper). The 4% binding
energies occur between (strange) particle and anti-
particle light-quark basis states, and the ~ 0% binding
energies occur for (nonstrange) quark states which have
mixed particle and antiparticle substates. The ‘“ex-
citation quanta” of Fig! 1 are nonstrange excitations and
thus have ~ 0% binding energies (with the quark masses
as chosen in Refs. 1 and 2), whereas the pn, N, A, Z,
and £ “ground states” of Fig. 1 involve 4% binding
energies.
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therein. Evidence for a narrow meson resonance at
this mass value is indicated primarily by a small inter-
ference dip which still persists in the A, meson in a

number of uncontroverted experiments. From this
interference effect (and also from the light-quark
model), the KgKg(1311) must have spin and parity
JP =2*, so that when it is combined with the J?
=1~ pn(1795) resonance the over-all spin and parity
are consistent with the J¥ =1 spin and parity assign-
ment (Ref. 5) for the §(3095).
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