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Fig. 4 Density of states for RS-AgCl at ambient pressure
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Table 2 Electrons in s, p and d shells of Ag and Cl at different pressures in rocksalt and monoclinic structures

Ag Cl
Structures p/(GPa) -
55! 5p° 4d" 3s° 3p°
0.0 0. 28 0. 38 9.98 1. 94 5.42
Rocksalt 3.9 0. 29 0. 40 9.98 1.93 5.41
6.6 0. 29 0.41 9.98 1.93 5.40
6.6 0. 29 0. 44 9. 96 1.93 5. 39
Monoclinic 8.6 0. 30 0. 45 9.95 1.92 5.38
10. 6 0. 30 0.46 9.95 1.92 5. 37
A
% it
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AgCl BRI BN 0. 75 eV Jdi/NE 0. 65 eV, 24 AgCl AWk 45 B . Ag 5s FiL 25 %5 B £E 40, i CI
3p TP ASEEER/N, W EET Ag JRT5 ClIR - 2 [H] 9 St o v 1 5, B9 7 PR s .
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Electronic Behaviors of the Rocksalt and Monoclinic AgCl under Pressure
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2. National Laboratory of Superhard Materials,Jilin University sChangchun 130012 ,China)

Abstract; The structural behavior and the electronic properties of AgCl under pressure are extensively
studied by using the pseudopotenial plane-wave method and generalized gradient approximation within
density functional theory. The theoretical transition pressure corresponding to the phase transition
from rocksalt to monoclinic structure is obtained from the enthalpy calculations. The location of the
valence band maximum and the conduction band minimum in the entire Brillouin zone are predicted for
both structures. The rocksalt and monoclinic phase of AgCl are both semiconductors with indirect gap
and the variations of the band gaps with pressure indicate that they do not become metallization before
structural instability. Furthermore, the bonding between Ag and Cl atoms becomes less ionic or more
covalent under compression.

Key words: density functional theory;energy structure;metallization



