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x1 CaF, SHHHHEER
Table 1 The calculated parameters of CaF,

P ters Fm3m Pnma P6,/mmc
arameters Theor. Exp. Theor. Exp. Theor. Exp.
P+ /(GPa) 8H01,8. 77 7.75~9, 581 71. 88
Volume collapse/( %) 8 2
79.6 82. 01 77 97
Bulk modulus/(GPa) ) )
82[8, 75[10] 62[10]
7.32 10.0 8.16 6.06
Band gap/(eV) .
7. 2410
V/Vo /(%) 84 61
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Fig. 2 The energy band structures of CaF,
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Fig.4 The dielectric function as a function of pressure
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Abstract: An investigation on the structural stabilities and electronic properties of CaF, under high
pressure was conducted using first-principle calculation based on density functional theory (DFT) with
the plane wave basis set as implemented in the CASTEP code. Our results demonstrate that the
sequence of the pressure-induced phase transition of CaF, is the fluorite structure (Fm3m) to the
PbCl,-type structure ( Pnma),and to the Ni,In-type phase (P6,/mmc). The energy gap increases
with pressure in the Fm3m and Pnma phases, then begins to decrease in the P6;/mmc phase. The
band gap overlap metallization does not occur up to 210 GPa. It is predicted that the metallization pres-
sure of CaF; should be over 300 GPa. The pressure effect on the optical properties is discussed.

Key words: first-principles calculations;phase transition;high pressure;optical property



