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グラムシャリエ級数展開法を用いた非調和熱振動解析とその応用
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Expansion and Its Application
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Methods to project atomic displacement parameters in reciprocal space to probability density function (PDF) in direct space and

to convert PDF into the effective one particle potential have been described. Since the PDF expanded with Gram-Charlier series 

(GCE) is the most widely used model to express anharmonicity of atomic thermal motion, theories on GCE are covered in detail 

with their application.
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Table 1. Anharmonic atomic displacement parameters up to 

the 4th order of Pr2 at 6h site in apatite-type Pr4Sr1(SiO4)3 

(hexagonal, P63/m, a=9.6914Å, c=7.1872Å) single crystal 

heated to ~925 �C. 

 

2nd terms (Å-2) 

U11 U22 U33 U12 

0.024687 0.025473 0.025065 0.011130 

 

3rd terms ( 103) 

c111 c112 c122 c133 

0.000281 0.000086 0.000229 -0.000089 

 

4th terms ( 104) 

c1111 c1112 c1122 c1133 c1222 

0.000314 0.000220 0.000202 -0.000016 0.000214

c1233 c2222 c2233 c3333  

-0.000008 0.000437 0.000011 0.000228  
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(a) 

 
(b) 

 
(c) 

Fig. 1. Pdf and Veffective converted from parameters tabulated 

in Table 1; (a) 90% isosurface of Pdf , (b) Veffective along 

[001] and [100], and (c) Pdf along [001] and [100]. 
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