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Recently, GRAAL experiment announced a new nucleon resonance with a seemingly narrow decay width
∼ 10 MeV and a mass ∼ 1675 MeV in the η-photoproduction [1]. This new nucleon-like resonance, N∗(1675),
may be regarded as a non-strange pentaquark because of its narrow decay width, which is assumed to be one of
the significant features of the pentaquark baryons. The particularly interesting observation from the GRAAL
is that the N∗(1675) is preferably excited on the neutron target. This property can be naturally explained
if we assume that N∗(1675) belongs to the antidecuplet. The magnetic coupling of γN(8) → N(1̄0 vanishes
due to SU(3) Clebsh-Gordan coefficients. It would then be of great interest to analyze the production reaction
theoretically.

We use an effective Lagrangian method and compute the Born diagrams as depicted in Fig. 1. There
are several unknown parameters; many of them can be determined by fitting the global energy and angular
dependence of the eta photoproduction. The most important parameter which is the magnetic coupling of
γN(938) → N∗(1675) is determined so as to reproduce the resonance structure of N∗(1675). Details of the
method is found in Ref. [2].
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Figure 1: Various Born diagrams for the eta photoproduction.

Here we show the results of our calculation. In the following figures (Figs. 2), we plot the differential cross
sections at the scattering angle θ = 145 degree as functions of the total energy of the center-of-mass system
ECM . The calculations were done for different magnetic coupling strength µ from zero to some modest value;
predictions in the chiral quark model are µγnn∗ ' 0.2 and µγpp∗ ' 0. Here we assume that the spin and
parity of N∗ are JP = 1/2+.

From the figure, it is obvious that the peak of the neutron target at around 1675 MeV can be reproduced
when we choose µγnn∗ ' 0.2, while for the proton target the cross section is consistently explained by µγpp∗ = 0.
It is interesting that the size of the peak in the neutron target is explained by a magnetic coupling consistent
with the prediction of the chiral quark soliton model.
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Figure 2: The differential cross sections as functions of the total energy in the center of mass (CM) energy
frame for the neutron and proton targets. The four curves are results of using µγNN∗ = 0.0, 0.1, 0.2, 0.3. The
experimental data are taken from Ref. [1].
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