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Study on nanostructure of ionic liquid by GHz oscillation of triplet positronium
annihilation rate
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Positronium (Ps), which is a combination of positron and electron, forms a
sub-nano bubble in the liquid phase. In room-temperature ionic liquids (IL"s), this bubble was
oscillating in GHz, which could be detected as oscillation of the triplet Ps annihilation rate. As a

result of examining the dependence of the temperature and the ion size on the vibration frequency,
there was no correlation between the bubble size and the oscillation frequency, but only the
temperature from the melting point. As a result, it was found that the oscillation was due to a
rigid structure composed of Coulomb force between ions. This indicates that the positron
annihilation technique enables the evaluation of nanostructures composed of Coulomb forces in IL. In
addition, it was shown that the structure existing on the liquid surface remains even about 100 °
C above the melting point.
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