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Azimuthal-plot analysis for titania surfaces using total-reflection high-energy
positron diffraction (TRHEPD)
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Total-reflection high-energy positron diffraction (TRHEPD) is the positron
counterpart of reflection high-energy electron diffraction (RHEED). It provides an ideal technique
for the determination of the topmost and the subsurface structure of a crystal. In this study, we
developed the THREPD azimuthal-plots analysis as a method to make full use of exceeding surface
sensitivity of the positron. The azimuthal-plots under the total-reflection condition give the
information on the topmost structure. Those at the glancing angle slightly larger than the critical
angle can be focused on the immediate subsurface, on the premise that the topmost structure has
already been determined under the total-reflection condition. By progressing to larger glancing
angles in this way, the surface structure is determined from the top downward. The rutile-TiO2 (110)

(1x 1) surface of which the atomic arrangements are well-known was measured as a checking example
for this method.
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