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We have constructed the LEPS facility for quark nuclear-physics studies at BL33LEP of SPring-8 in 2000.
The LEPS facility provides linear-polarized photons produced by the backward-Compton scattering (BCS)
process between laser photons and 8-GeV electrons. The first experiment has been carried out by using the
linear-polarized photon beam and the liquid hydrogen target from December 2000 to June 2001. The energy of
the BCS photons ranged from 1.5 GeV to 2.4 GeV. By measuring the recoil electron energy, the BCS photons
are tagged with a resolution of 15 MeV (RMS). The magnetic spectrometer is optimized to study the ¢ -meson
photoproduction at forward angles. Detailed descriptions on the SPring-8/LEPS facility and the LEPS
spectrometer are given in this thesis.

There are a large number of nucleon resonances predicted in the quark models which are not observed in the
reactions associated with n mesons. These resonances are called ‘missing resonances’. It is essential to fully
understand the excited states to gain deeper insight into the structure of the nucleon. The K* photoproduction
involving strangeness is known to play a decisive role to give information on missing resonances. Especially,
the precise measurements of the photon beam asymmetries for the K™ photoproductions were awaited for a long
time. This thesis reports the results of the photon beam asymmetries for the p(# , K") A(1116) and p(#, K" =
9(1193) reactions obtained in the energy range 1.5 GeV<E <2.4 GeV and the angular range 0.6<cos®x<1. The
photon beam asymmetries for these reactions were measured for the first time in this energy range. The signs
of the photon asymmetries for both the reactions were found to be positive in the measured kinematical region.
The experimental data will provide precious information on the existence of new excited states of the nucleon.
It is found that the present models cannot reproduce our data, perfectly. The present photon-beam-asymmetry
data stimulate the further development of the theoretical models. The present data will extend our knowledge

of the K* photoproduction mechanism including the effect of nucleon resonances.
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