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Theoretical research on structural stability and electronic
structure of XeF, under high pressure
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Abstract: The structural properties of XeF, in the pressure range from 0 to 80 GPa are studied by plane-
wave pseudopotential density functional theory method. The calculated values are in agreement with the
experimental data. Based on the calculated elastic constants of XeF, under different pressures, the 14/
mmm structure of XeF, is confirmed to be stable in the pressure range from 0 to 80 GPa. The band gaps
of XeF, at different pressure are calculated and the band gap is found to decrease with the increase of
pressure. When the pressure is greater than 10 GPa the band gap of XeF, increases linearly with the in-
crease of pressure, which indicates that XeF, transforms from the insulator to semiconductor and has
more and more strong metallic with the increase of pressure.
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Fig. 1 The calculated relations (a) between lattice parameters a, ¢ and pressure and (b) between the

ratio of ¢/a and pressure
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Tab.1 The elastic constants of XeF; under different pres-
sures (Unit: GPa)
P Cll (‘*33 C“ CGG CIZ Cl%
0 23.6 26.3 5.6 10 13.4 2.7
10 62.1 128. 6 24 29.6 45.5 37.7
20 102. 6 211.5 36.8 51.1 82.4 79.3
30 148. 2 290. 4 51.9 69.8 112.9 121.3
40 208. 6 369. 3 64.7 93.4 150. 1 158.9
50 247.6 439.8 77.9 111.7 180. 2 192. 8
60 284 511.4 87.7 124.7 205. 3 219
70 333.3 577 102. 3 146. 4 238.7 256.1
80 402. 8 642.8 110. 2 161.3 271.4 286.9
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Fig. 2 Calculated electronic band structures of XeF, under different pressures (a) 0 GPa; (b) 80 GPa
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