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Development of high-brightness and high-intensity positron diffraction and its
application to surface studies
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A total-reflection high-energy positron diffraction (TRHEPD) apparatus and
a low-energy positron diffraction (LEPD) machine were developed using an accelerator-based
high-intensity positron beam, followed by the first realization of positron diffraction data
acquisition within a practical measurement time frame. The TRHEPD measurements demonstrated the
exceedingly high sensitivity of positron diffraction to the details of the outermost and near
surface atomic geometry. THREPD was used to determine the atomic arrangement of the Pt atomic

nanowires on a Ge surface and that of the rutile-Ti02(110) (1x 2% surface, matters which had not
been settled for a decade and for more than 30 years, respectively. Particular efforts were made to
determine the amount of buckling and the distance to the substrate surface of single layer sheets of
the group 14 atoms in the periodic table, such as graphene, silicene, and germanene, which
information is crucial to the understanding of these materials.
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