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Toward new frontiers : Encounter and synergy of state-of-the-art astronomical
detectors and exotic quantum beams
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We conducted new research in a wide range of areas: application of
superconducting X-ray detectors to fundamental physics, muon-catalyzed fusion, hadron physics, and
nuclear physics using high energy photons and polarized Rl beams, non-destructive elemental analysis

of Ryugu samples, and simultaneous multi-nuclide in vivo imaging. We established an analytical
method for small meteorite samples in non-destructive elemental analysis. In the experiment to
verify the QED effect using muon characteristic X-rays, we measured the absolute energy of muon
characteristic X-rays from p Ne with an extremely high accuracy of 6298.8 eV (statistical error: 0.
04 eV, systematic error: 0.26 eV). Through collaboration with medical and pharmaceutical
researchers, we have succeeded in imaging weak RI accumulations in the bodies of small animals,
which are difficult to detect with conventional equipment.
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New Developments in Muon-Catalyzed Fusion Research by Precise X-ray Spectroscopy of Muonic Molecules
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Atomic, molecular and optical physics (AMO Physics): its diversity and specialty to bridge the gap between physics, biology
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Novel and interdisciplinary application of space hard X-ray and gamma-ray detectors
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