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As the prospective candidates for next-generation energy-conversion materials, [I12VIz-type
semiconducting crystals represented by (Gai.Iny)2Tes (0Sx=1) were investigated aiming at
researching an existing relation between vacancy ordering patterns and thermal conductivities.
X-ray diffraction experiments indicated that the crystal family has two polymorphs, namely, a
high-temperature B-phase and low-temperature a-phase. Probe-corrected STEM combined with
EDXS revealed that the crystalline In2Tes has the B-phase based on zincblende type structure
and the a-phase based on an ordered orthorhombic structure with the transition temperature
located near 620 °C. The [-In2Tes exhibited a finely subdivided matrix comprising
parallelogram-shaped domains, each bounded by {111} planes. The domain boundaries were
identified as a type of 180°-domain wall. The study further indicated that the a-to-B phase
transition is driven by the conversion between the two spontaneous ordering patterns of
vacancies possible within the crystalline matrix. Thermal conductivity of the B-phase was
considerably lower than that of the a-phase, suggesting that the 180°-domain walls function as
effective scattering centers of phonons.
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