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Analysis of positronium-xenon interaction in the ultra-low energy region for
solving "Xe puzzle®

Shibuya, Kengo
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Positronium (Ps) is a hydrogen-like atom consists of an electron and its
anti-particle, i.e., a positron. The atom can be formed in many kinds of inert gases and the
formation probability increases as the atomic number of the gas molecule increases. The exception is

Xe gas in which the probability is only a few percent and it is called "Xe puzzle® as the cause has
been left unknown.
The author assumes that the Ps formation probability is not low in Xe, but it is underestimated
because of another avenue for Ps quenching. The avenue has not been recognized for a long time, but
it is open due to spin-orbit interaction converting the Ps spin states (from spin-triplet Ps to
sEin—singlet Ps). i i i i i i i
The author examined this hypothesis from both sides of the experiments and simulations. The analysis
was based on a partial-wave expansion method. As a result, the apparent value of Ps formation
probability is found to be 2.8%, and the true one is found to be 29%. The "Xe puzzle® is
successfully solved.
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