Light Baryon Resonances: Perspectives

Baryon spectroscopy continues to motivate an extensive experimental program, with most studies
focused on the missing resonance problem. While many states predicted by conventional quark models
and lattice QCD have yet to be seen [1], other states, such as pentaquarks and hybrids, are also interesting,
as they offer potentially new information on the dynamics of confinement. Given the underpopulation of
conventional 3-quark states, it is difficult to identify these unconventional states.

The problem of nucleon resonances N’ with masses below the A—isobar and its unitarity partners was
considered in Ref. [2]. For now, let us restrict ourselves to the simplest hypothesis of N’ being a member
of a unitary octet, and tentatively discuss other possible members of the %4~ octet (Fig. 1). Notes that there
are no predictions of such states within CQM [3] and LQCD [4].
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Fig. 1. Tentative unitary octet with N’ [2].

Since review [2], two solid experimental evidences for £(1480) came from the ANKE Collaboration [5] and
for Z(1620) came from the BELLE Collaboration [6]. Meanwhile, some evidence for Z(1620) was observed
by the CLAS Collaboration as well [7]. The Gell-Mann-Okubo mass formula assign J°=1/2" with masses of
A(1330) (rather old JINR HBC results [8], while CLAS did not have good statistics to validate this case [9]),
2(1480), and Z(1620) gives for N’ just the mass of about 1100 MeV [1]. Notes that mixing is able to shift
some masses.

Present information on this tentative unitary octet is summarized in Table 1. It reported, in particular,
decay modes and values of hadronic production cross sections. Notes that the corresponding cross
sections for photoproduction may be estimated as multiplied by the factor a/m, while for
electroproduction, the factor should be of the order of (a,/m)%.

Table 2. summarizes and compares existing bounds for various quantities describing interactions (or
couplings) of the N’ with familiar hadrons. Notes that the modified PWA suggested the following
parameters for S;; N’: M = 1145 MeV and I" = 50 keV [1].



Table 1. Possible unitary octet with N’ [2].

State  Mass Width  Decay Modes Hadron
(MeV)  (MeV) Production
Xsections
N ~11007 <0.05 N~y ? < 107* of "normal”
A 1330 7 Ay ~ 10pb
by 1480  30-80 7 Am, ¥m, NK ~ 1pb
= 1630 20-50 7 =r ~ 1pb

Table 2. Boundaries for N’ below and above ©N threshold [2].
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