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Studies of baryon resonances in the non-perturbative QCD by various meson photoproductions
at the SPring-8/LEPS facility
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Study of baryon excited states (resonances) is important and interesting to
understand a quark picture of baryons. The constituent quark model in which a baryon
consists of three constituent quarks has been very successful in describing the ground
state of the flavor SU(3) octet and decuplet baryons. However, there are still many
missing baryon resonances, especially around 2000 MeV. To explain such high-mass
resonances, a modification of the constituent quark model or a new dynamics to describe
the inside structure of baryons may be required. The search of high-mass resonances by
using photoproduction of various mesons will provide important information on a quark
structure of baryons.

The yp > =’p and yp > np reactions have been studied by using linearly polarized
photons at the SPring-8/LEPS facility with the photon energy of 1.5-3.0 GeV. The large
bump structures were observed above 2 GeV in both n and n’photoproduction. It is
inferred that this unique structure in n photoproduction is due to a baryon resonance
with a large sS component which strongly couples to the nN channel, and the bump
structure in 7’ photoproduction is due to a high-spin resonance. These data will be
useful to establish new baryon resonances and give a new insight to understand the

quark structure of baryons.
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Fig. 1. Differential cross sections for m
photoproduction as a function of the total
energy. Closed plots are data from the
present study. (4 X 4cm x 6.5¢cm)
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Fig. 2. Missing mass spectrum of protons
(top) and photon asymmetries (bottom). (¥
4 X 6.5cm x 6.5cm)
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Fig. 3. Differential cross sections for «’

photoproduction as a function of the
total energy. (¥4 X 5cm x 6.5cm)
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