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High-resolution hadronic-atom x-ray spectroscopy with cryogenic detectors
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This project aims to pioneer the next-generation high-resolution x-ray
spectroscopy of hadronic atoms. We use a novel cryogenic x-ray spectrometer: an array of
superconductin? transition-edge-sensor (TES) microcalorimeters, offering unprecedented energy
resolution of less than 5 eV (FWHM) at 6 keV. The 240 pixel spectrometer array will have a large
collecting area of about 20 mm thanks to recent technological advances in multiplexed readout.
This will open a new door to investigate kaon-nucleus strong interactions.

In 2014, a pathfinding experiment was conducted by measuring pionic-atom x rays at the PSI, and
successfully demonstrated the feasibility of TES-based exotic-atom x-ray spectroscopy in a
hadron-beam environment. In 2016, a commissioning experiment at the actual kaon beamline of J-PARC
was performed. Based on these results, the proposed experiment (J-PARC E62) for measuring kaonic
atom x-rays with TES was accepted, and the beam time was finally assigned in June 2018.
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