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[Abstract] Muonium (Mu) is an exotic atom consisting of a positive muon and an electron.
The Bohr radius and ionization energy of Mu are close to those of hydrogen atom, so Mu can
be regarded as an ultralight hydrogen isotope. Since the mass of Mu is about 1/9 of the that of
hydrogen, the nuclear quantum effect of Mu should have a big influence. In this study, we used
path integral molecular dynamics (PIMD) method and investigated the quantum structure of
HO-X-OH™ (X =H, D, Mu) in which the hydrogen bonded—H is substituted into D or Mu. As
a result, in the case of X=Mu, we found strong correlation between the O—O distance and the
torsion angle between two OHs.
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Fig. 2 (a) 3D plot of the probability distribution function of H3;O,™ obtained from the 7=50 K PIMD
simulation. (b) 3D plot of the probability distribution function of HO—Mu—OH™ obtained from the 7=50 K
PIMD simulation.
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Fig. 3 Distribution of torsion angle 7=50K. Fig. 4 Potential energy surface along the
torsion coordinate.
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