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Fig. 1. Observed (+) and calculated (gray line) X-ray diffraction
profiles of Ge1Bi4Te7 at 90 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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Fig. 2. Atomic configuration of Ge1Bi4Te7 in the
(hypothetical) perfect ordered structure model
shown in a stereo graphic view, in which red,
yellow, and red spheres represent Ge, Bi, and Te
atoms, respectively.

Table I Refined structural parameters for Ge1Bi4Te7 at 90 K. The space group is 13mP . Standard
deviations are shown in parentheses. Final R-factors and lattice parameters are Rwp = 5.30%, Rp = 1.20%, RI
= 1.20%, Rwp expected = 1.49%, a = 4.3450 (1) Å, and c = 23.8205 (8) Å.

Atom Site g x y z B(Å2)

Te(1) 1:1(a) 1.0 0 0 0 1.00(4)
Ge/Bi(1) 2:2(d) 0.074 / 0.926(7) 1/3 2/3 0.0843 (1) 0.77(2)

Te(2) 3:2(d) 1.0 2/3 1/3 0.1576 (2) 1.00
Te(3) 4:2(c) 1.0 0 0 0.2670 (2) 1.00

Ge/Bi(2) 5:2(d) 0.197 / 0.803(5) 1/3 2/3 0.3383 (1) 0.77
Te(4) 6:2(d) 1.0 2/3 1/3 0.4254 (2) 1.00

Ge/Bi(3) 7:1(b) 0.458 / 0.542 0 0 1/2 0.77
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Fig. 3. DOS diagram for Ge1Bi4Te7 obtained using band
calculation. The Fermi level corresponds to 0 eV. This
calculation was performed using the perfectly ordered
structure model with a 100% Te-Te interlayer gap (see Fig. 2).
A narrow band gap can be seen between the valence and
conduction bands at the Fermi level.



[16] Shelimova L. E., Karpinskii O. G., Zemskov, V. S., Konstantinov P. P.; Inorg. Mater. 36, 3 (2000), 235.
[17] Matsunaga, T., Kojima, R., Yamada, N., Kifune, K., Kubota, Y., Takata, M.; Appl. Phys. Lett. 90 (2007),

161919
[18] Matsunaga, T., Yamada, N., Kubota, Y.; Acta crystallogr. B60 (2004), 685.
[19] Matsunaga, T., Yamada, N.; Phys. Rev. B69 (2004), 104111.
[20] Matsunaga, T., Kojima, R., Yamada, N., Kifune, K., Kubota, Y., Takata, M.; Acta crystallogr. B36 (2007), 346
[21] CHASE–3PT: The “PHASE” computer program was created by the members of the national project “Frontier

Simulation Software for Industrial Science (FSIS),” and Advancesoft Co., Ltd., has developed and released this
software as “Advance/PHASE” (http://www.advancesoft.jp/)

[22] Shu, H. -W., Jaulmes, S., Flahaut, J.; J. Solid State Chem. 74 (1988), 277.


