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Determination of the size of the repulsive core due to the quark Pauli effect in
the Sigma-Nucleon interaction by a Sigma-proton scattering
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We have performed a Sigma proton scattering experiment at the J-PARC hadron

experimental facility and could establish the experimental method for a high statistics Sigma proton
scattering experiment. Because the lifetime of Sigma hyperon is very short and it decays just after
a few cm flight, the scattering experiment between Sigma hyperon and proton was quite difficult. In
order to overcome the experimental difficulty, we proposed a new experimental method where a high
intensity pi beam was used to produce a lot of Sigma hyperons. A recoiled proton detector which iIs
dedicated to this experiment was developed. In our experiment, we could identify about 150 Sigma
proton scattering events from the analysis of two-days beam time. We expect about a several thousand
of scattering event can be identified during the whole experimental data which is about 100 times
more statistics. We will soon derive a differential cross section.
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