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Table1. Refined structural parameters for Ge0.135Sb0.865 at 86 K assuming that the Ge and Sb atoms 
randomly occupy the same 6c site. Space group is R-3m. Standard deviations are shown in 
parentheses. Final R-factors and lattice parameter are Rp = 3.69 %, Rwp = 5.13 %, RFobs = 0.86 %, 
RFwobs = 0.90 %, a = 4.1820 (1) Å, and c = 11.3316 (4) Å. 

atom site g x y z U11(Å2) U11(Å2) 

Sb/Ge 6c 0.865 / 0.135 0 0 0.23219 (4) 0.0084 (2) 0.0140(4) 
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Fig.1 Observed (+) and calculated (grey line) x-ray 

diffraction profiles of Ge0.135Sb0.865 crystalline 
phase at 86 K. A difference curve 
(observed calculated) is shown at the top of the
figure. The observed diffraction pattern apparently 
exhibits that this crystal crystallizes into a single 
phase with an A7-type structure. 

Fig. 2. Observed (+), calculated (thick grey line), and 
difference (thin line) pair distribution function 
in the fitted range of 2.2 < r < 30.0 Å (83 K). A 
difference curve (observed calculated) appears 
at the bottom of the figure. The program
PDFFIT [7] was used for this PDF analysis. 
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Table 2. PDF Refinement results for Ge0.135Sb0.865 at 86 K performed by assuming that the Ge and Sb are 

separately crystallized into A7-type structures. Space group is R-3m. Standard deviations are 
shown in parentheses. Final R-factor is Rwp = 6.09 %. 

 
a = 4.17718 (1) Å and c = 11.3175 (1) Å 
Phase #1 site g x y z U11(Å2) U11(Å2) 

Sb 6c 1.0 0 0 0.231898 (1) 0.101742 (5) 0.14961(16) 

 
a = 4.21882 (4) Å and c = 11.2500 (2) Å 
Phase #2 site g x y z U11(Å2) U11(Å2) 

Ge 6c 1.0 0 0 0.239665 (4) 0.101742 (5) 0.14961(16) 
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Fig. 3. DOS diagrams for Ge0.135Sb0.865 obtained using 

band calculations. The Fermi level (HOMO) 
corresponds to 0 eV. Narrow band gaps can be 
seen between the valence and conduction bands 
at  1.8 eV. 
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