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The structure of the anatase-TiO» (001) (4 x 1) surface, which had been under debate for
the past 20 years, was investigated using the newly developed technique of total-reflection
high-energy positron diffraction (TRHEPD), which is a positron counterpart of reflection
high-energy electron diffraction (RHEED). The rocking curves for the 00-spot extracted
from the experimental diffraction patterns were compared with the curves for various
models calculated using a full-dynamical diffraction theory. The rocking curves matched
those for a surface coordinates consisting of the added-molecule model, originally proposed
by Lazzeri and Selloni [M. Lazzeri and A. Selloni, Phys. Rev. Lett. 87, 266105 (2001)].
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Fig.1 Schematic views of the anatase-TiO, (001)
(4 x 1) surface; (a) the addedmolecule, (b)
the added-and-missing-low, and (c) the
micro-facet models. Dotted lines indicate a
(4 x 1) unit cell along the [100] direction.
Light and dark grey circles represent Ti
and O atoms, respectively.
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TRHEPD rocking-curves for the anatse-
TiO, (001) (4 x 1) surface. Open circles in
(a) are the experimental data obtained
under a one-beam condition, and those in
(b) are obtained under a many-beam
condition. The calculated results are shown
by the curves: the solid curve for the
added-molecule; the broken curve for the
added-and-missing-low; the dotted curve
for the micro-facet. The curves are
calculated by using the atomic coordinates
published in the original studies 912,
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