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Study of low energy muon collision with a drift tube method
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The purpose of this research is to derive the momentum transfer cross
sections between muon-neutral gas molecules in the thermal energy region by performing muon mobility
measurements in a gas using a drift tube method. We fabricated a drift tube with a trajectory
detector that detects high-speed positrons that muon decays in the gas.

The momentum transfer cross sections were derived by measuring the positive muon stop position
distribution in helium gas at room temperature and 1 atmosphere pressure at the Muon S-line at the
J-PARC Materials and Life Science Experiment Facility. It has been suggested that a muon can be
regarded as a hydrogen isotope in collision phenomena in helium gas at room temperature.
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