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Atomic Displacements of In Atomic Chains on Si(111)
Surface Due to Metal-insulator Transition Studied by
Reflection High-energy Positron Diffraction
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We investigated the atomic displacements of the In atomic

chains on the Si(111) surface using reflection high-energy positron diffraction.

« We found experimentally that below 130 K the In atomic chains are composed of
the hexagon structures.

* This result indicates that the metal-insulator transition at low temperature is caused

by the displacements of the In atoms between the zigzag chain and hexagon

structures.
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Fig.1 Structure models of (a) zigzag chain, (b) trimer,
and (c) hexagon structures for In/Si(111) surface and
parameters for (d) the trimer and (e) hexagon models
used in the rocking curve analysis.
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Fig.2 Rocking curves from the In/Si(111) surface
at 293 K and 60 K. The open circles and solid
lines denote the measured and calculated curves,
respectively.
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Fig.3 STM images (a) measured from the In/S|(1 1 1) surface at 44 K and calculated using (b)

the trimer and (c) optimized hexagon structures.
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Fig.4 Surface electronic band structures calculated
with (a) trimer and (b) optimized hexagon structures.
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