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Measurement of the proton radius by a precision laser spectroscopy of muonic
hydrogen atom

KANDA, Sohtaro
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In this study, we aimed at laser spectroscopy of the hyperfine structure of

the muonic hydrogen atom in the ground state to determine the proton Zemach radius. The main results
obtained are the following two. (1) We developed a high-intensity mid-infrared pulsed laser as a

transition light source, and developed a narrow linewidth and high-power quantum cascade laser that
oscillates at a wavelength of 6.8 p m. Furthermore, we have developed a multi-reflection cell with
high reflectivity in the mid-infrared region. (2) We established the py -SR method with low-pressure
gaseous hydrogen, and succesfully observed the muon spin rotation of muon hydrogen and muon
deuterium atoms in a transverse magnetic field. With these results, the realization of the
experiment became realistic.
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