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Structural investigation of GeBigTe,(, one of the GeTe-Bi,Te; homologous series
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Ge1BisTe1o was analyzed in detail using an X-ray diffraction method. The crystal of this material in the space group
R3m is characterized as a 51-layered cubic close-packed stacking structure. Te atoms occupy their specific layers,
whereas Ge and Bi atoms are located in other layers thus causing partial atomic disordering. Te and Ge/Bi layers are

laminated alternately 17 times to form a NaCl block.
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Fig. 1. Observed (+) and calculated (gray line) X-ray
diffraction profiles of Ge,BigTe;q at 92 K. Profiles are
shown in logarithmic scale, and under them, the
reflection markers are indicated by vertical spikes. A
difference curve (observed-calculated) appears at the
top of the Figure in a linear scale.
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Table I Refined structural parameters for Ge,BigTe;, at
92 K. The space group is R3 m . Standard deviations are
shown in parentheses. Final R-factors and lattice parameters
are Ry, = 4.99%, R, = 3.81%, R, = 1.55%, R,,, expected =
0.91%, a = 4.3546 (4) A, and ¢ = 101.959 (8) A.
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Fig. 2. Atomic configuration of GeBigTe;, in the
(hypothetical) perfect ordered structure model shown in a
stereo graphic view, in which red, green, and blue spheres
represent Ge, Bi, and Te atoms, respectively.
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Fig. 3. DOS diagram for Ge,BisTe,, obtained using band
calculation. The Fermi level corresponds to 0 eV. This
calculation was performed using the perfectly ordered
structure model (see Fig. 2). A narrow band gap can be
recognized between the valence and conduction bands at
the Fermi level.
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