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JE P AEAE B, Rk, WZ 1 0 Ry 22 B A 4
P AR ZE W . Y K ai KT 2.18 GPa, CdS A RS
AL BE SR 3K, Cn 5 Crp R ILH I W A S PE 4
TFOUHIE Cpy), X T EEA (100) J7 1) L A7 E o

Cd—S & T4, LRI Caq BEISSRHGIN, TREFAE
35.5 GPa /iy, %A W W A8 4k, KB (111) J7 ) L,
J12EVEREAN 24k, IR, fE R R4, RS A
RETRER 1228008, BTl CdS K AR A RS . 1X—
SE TS SRR e MBI 45 AN 2.

4 % i

ASCR S — PR BT T CdS 7E = s 4R
TR E M. AR s, TSR DL R v B
HIFRGE B RE 5 AR E = R AR
B, oA SRR A 3 1) CdS (1) WZ, ZB FlT RS #lHh,
HAE WZ 5 RS AW LIS EAELE, ZB AL
BN R EATAE ML A, WZ g A, 24 5ok
T 2.18 GPa I, WZ #[7] RS #H k4= 4 J@ L AHAZ, RS
ok CdS s RAH. 5/ T 2.18 GPa B, H1 T+ S Jit
T AT Cd, Hi stk 2=/ 1.7, Bk
CdS 1) WZ A1 A 30 ik, BEFE e sk T 2.18 GPa,
CdS UL RS MHAELE. AR, S Ji 142t ok
FUAR, A7 R0k A far 38 19, A% J2 A B 75 | fig
Hanm, A PE SRR, S80S 5 Cd i T2
KT 1.7, 52 RS M LLE 7 S RAEAE. RosfEH T,
WZ I Cag 2 FEEHR, BT T WZ )12 A5
JE, If ) RS A AR, 58K T 2.18 GPa I, RS A
Ci1, C1o Bl SR Ny 36 K, 9 H Cug PREFFRE, W
B RS AHEAA R s R A e v 5 2k fe, 8 e
JEAH.
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Abstract

In this work, phase stabilities, phase transitions, electronic structures and elastic properties of wurtzite structure (WZ), zinc-blende
structure (ZB) and rocksalt struture (RS) phase of CdS are studied by first principles method. Results indicate that WZ and RS phases
could be stable in corresponding pressure areas. However, ZB phase could not be stable. Pressure-induced metallic phase transition
from WZ to RS will occur at 2.18 GPa. Electronegativity of S atom in WZ phase is much more than that of Cd atom, and the difference
in electronegativity between S and Cd is less than 1.7, which induces covalent crystal of CdS. Under the condition of high pressure,
radius of S is reduced sharply, which causes the increase of effective nuclear charge. Large nuclear charge will enhance the ability
to attract electrons of outer shell, which will cause larger electronegativity. When pressure is higher than 2.18 GPa, the difference in
electronegativity is more than 1.7. Then, CdS will be ionic crystal. Cyy of WZ phase decreases with pressure, resulting in mechanical
instability. And then,the WZ-to-RS phase transition occurs at 2.18 GPa. Moreover, C;; and C, of RS phase increase with pressure.
At the same time, Cy4 of RS is stable with pressure increasing entirely, all of which shows that RS phase has excellent stability and

mechanical property under high pressure.

Keywords: first principle, phase transition,electronic structure, elastic properties

PACS: 71.20.—b, 64.70.kg DOI: 10.7498/aps.62.087104

1 Corresponding author. E-mail: pzhou@cgjtu.edu.cn

087104-9



