Photoproduction of Neutral Kaons off Hydrogen
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Recently, experimental studies on the kaon photoproduction reactions had great progress due to contributions
from several facilities that provided high-energy photon beams of a few GeV in energy. SAPHIR (Bonn), CLAS
(JLAB), LEPS (SPring-8) and GRAAL (ESRF) collaborations reported new results on the A and the X°
photoproduction reactions off hydrogen, the p(v,K*)A and the p(y,K*)X reactions.

At SPring-8/LEPS, we already published results of the first precise measurement of the beam polarization
asymmetry for the KT photoproduction reactions [1], which could constrain the ambiguity of the parameters in
the theoretical calculations. As an extension of the study on the kaon photoproduction reaction, we also studied
the neutral kaon photoproduction reaction, the p(v,K%)XT reaction, for which experimental data were scarce.
The reaction is a complementary reaction of the p(y,K*)X° reaction due to the isospin symmetry of the strong
interaction, so the study is quite important to understand the reaction mechanism of the kaon photoproduction
reactions systematically. We put emphasis especially on the beam polarization asymmetry measurement.

We confirmed the feasibility of the neutral kaon detection and identification of the p(y,K°)X+ reaction
with the LEPS spectrometer. The neutral kaon was measured by the Kg—7t7~ decay mode, and the decay
charged particles were measured by the LEPS magnetic spectrometer. The identification of the Kg decay was
made clearly by a calculation of the invariant mass of the 777~ system as shown in Fig.1(a). To identify the
p(7,K%) X7 reaction, a missing mass was calculated by assuming the p(v,K°)X kinematics. Fig.1(b) shows the
missing mass distribution after an event subtraction of side bands of the invariant mass spectrum. Further
analyses are in progress.
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Figure 1: (a) Invariant mass spectrum of 77~ pairs plotted. (b) Missing mass spectrum by assuming the
p(7,K°)X kinematics.
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