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The aim of the research is to investigate the kaonic nuclei -- bound states
of anti-kaon and nucleons -- to obtain a further understanding of many aspects of existing form of
nuclei predicted by quantum chromodynamics. We performed R&D study of a thin neutron counter
composed of copper absorbers and plastic scintillators to measure the expected $¥pi ¥Sigma p$ decays

from the $K-pp$ state using detection of the $¥Sigma ¥to ¥pi n$ decays. We also investigated the $¥
pi ¥Sigma p$ decays of the $K-pp$ with the existing data of the J-PARC E15 experiment. We found the
$¥pi ¥Sigma p$ decay mode is suppressed due to limitation of the decay phase space of the $K-pp$. In
the analysis, we revealed the production cross section of the $¥Lambda(1405) p$ is $¥sim$ 10 times
larger than that of the $K-pp$. The result will provide an important key to understand the
production mechanism of the $K-pp$ state.
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