Observation of quantum interference effect of positronium wave functions
using single-layer graphene
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The quantum interference effect of electron and positron wave functions has been studied
for many years. The effects of neutral atoms [1, 2] and molecules [3] have also been
demonstrated. However, positronium interference has not been observed.

Recently, an energy-tunable positronium beam was developed [4]. We are conducting an
experiment to observe the positronium diffraction spots using this beam and single-layer
graphene.

Before acquiring the diffraction data, we studied the condition for clearly observing the
diffraction spots through the graphene using electron diffraction. As a result, it was found that
the diffraction spots became clear after laser heating the graphene [5].

We are now acquiring data by injecting the positronium beam into the graphene cleaned by
the laser heating. From the data obtained by integrating the two-dimensional profile in the
angular direction, a peak is seen at a position corresponding to diffraction peak. We will
acquire more data with the aim of observing clear diffraction spots.
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