H21% % 3M mOE ¥ OB ¥ W) Vol. 21, No. 3
2007 4F 9 H CHINESE JOURNAL OF HIGH PRESSURE PHYSICS Sept. » 2007

XEHS:1000-5773(2007)03-0299-06

BIE T AARHE MR BT
SRS —EEERFR

A LK RN E E,
Fo&.m RLESEC
(1. Hp [ M R 5 5 B L i 430074
2. " E TARY BT 5T B W AR W BT S B b i i B S R R S = L ISP 621900)

WE.CHAETEEZRERNTFERES 7 2 (PWP) W EH X T A% NaCl 44
(Bl £5#) M CsClL &M B2 D AR R E A Z BT LAEM BHMEER. B F &Mk
MR, RBEXFEE2HNXFA I EILNUGGA) F 3 % F M (LDA), #t bR &E M
THBF N AR R AR ER LA LDA W EL R EL LM, EEENEAT,
AHEMESER A ANGREABINRYE TN T EAAORELABINEE  BhEEY
MEKAk, B, ABATELTRAREETRANSEIEN. 2T CAO B M EF E1E
BT

KGR ANE;FEZRENDFD) ;B T4 4
FESZES.0472;073 XEkARIRED . A

1 35

I5c 3 U 4 Jm AR ST B T AT )32 6T 2 AR AL 8 1 S Ak W) T A o 4 F T I R
T 9, 20 00 30 5 T 0 T 25 A AR B R ME AR 9T . SBR[ 1-4 4R 38 T A 1 FE S X4 FeO . MnO, CaO Al
NiO A AR P R0 P SR R4 T A 98 . Desgrenier™ 8 i, 78 9 GPa B J1F . ZnO & B 4544 7]
B2 5k A8 . T H B R ENS B R R T 2R R ST vk L BRI X W TR A 4 R S
A PE BT A7 E B 3T 2, Sun 2 M) B CASTEP & & (Cambridge Sequential Total Energy
Package) I IE T ZnO 78 5 & T #9624 1 o R 2549 I A8 AR 1 O .

CdO J& I -VITE S ALY  AE IR 50 T AR 8 4540 2 B 4549 A X T e IT- VI 2k 24K, X7 CdO
M5 . R.J. Guerrero-Moreno %57 FI| 4 — 1 JE B E 471 H 55, 56 B2 Fh AT B 19 45 44 L 76 AN [R) 1) T
FTIHER T IUM AL BB CAO 76 &5 TEAE I T8 i BL 45 M55 45 B2 25 8 . 3% XoF L i 1 4 3 i el 25 49
HEAT THF5E . Lia ™ AL H & RS CAO #6477 HFSE, 504IE T Roberto! ™ 5& F AH AR 1 T , 45 4 (14 40 A2
JE#EFE 90 GPa BHiL . 5 PG E AR #8230 . I8 MBS TH A 45 A0 RS B B0AT & S g o 9 il 5 4 1 15 22
GBI 1.5% (B 2. 8% (B2) . {HSZEGM R BEIE TF 3 45 0 (OB i 22 B A K, A Bl Al 2% 13, 3%
(BN 32. 5% (B2) , Jf HSZ50 00 H 1 B2 4584 (9 (R B 5 22 1 B1 2509 19 22, i B TF 37 45 1 1) Bl 45
R AR T B2 S5 K,

[

« WFEBEI: 2006-08-08; fEE HH . 2007-04-09
ELWH . Hdu & A3 43 4 (2006 ABB031) ; /[ T #2495 BEAF 5% B B 2% 2k 45 (20050102) 5 o [ 4B B K 2% (i
PO F5 75 4F 200 % B i+ % (CUGQNLO0716) ¥ B 1t H
EF B (A A978—) . 3 i, Bh#L, 2S5 AW B A Py #EPE T35 . E-mail : he23981006(@126. com
BIRESE . #7965, 5 b 0z, EE MRS BT A Y IAE BT S EE . E-mail : gzheng25@ yahoo. com



300 = H L7 i 2 Eild %21 %

AW FT K B F 5% B 7 oA B IS 1Y - T R A 7 s, L a0 e O IR R 0 ) SR T SR AT )
(GGA) F R 3% 3L (LDA) TR A 4584 1) CAO 78 8 FRAE B R 34T LT Ak, 36 %6k v 7 45 46 Ol
SFE AR R R AR AT IR . MRS AT LR AT CdO Sk 28 e LB fER ] LDA

EA—,
2 TEAEMER

AL H WA PR ZE R R BL 45K B2 45 L 7R TR0 BUAY AL b L B B S5 A B I 4 A
44 Cd i+ O Ji+,B2 g5t it R &H —4 Cd Ji+H O Ji+.

AT B 5T R 3 T8 12 R B IE 1A F T O 6 2 B IS 5 (PWP) M Sk B9k b O ik B BT aE 7
BRI EWF TR o X SR A B T b 8 R R R R R R AT LA A A . 5 - 56 B BE 4 Gl
I GGA™ R LDAY Y AT H 3R L B 115 88 1 52 2 18] A9 AH VR R PSS 4 85 340 AT i 38 . i £
THEA B T HE T 2 2 005 IO B, T ol 45 g - 1T D5 48 BT B T R 380 eV, R Gt B i ik R H A 8 BE 7E A L
UK X 843 115548 F Monkhorst-Pack™" J7 2K 1 5 £ 25 8] WA £, W FP 25 04 A0 BLUK X & 2% 5543 3 BRI
JE6 X 6X6,10X 10X 10, FRIE T {4 5 BE 2 F1 A4 B e fE 50 25 JE L i ile sl 55~ 8] 9 AH B 78 W0 SObs i
0.5 eV/nm. fE & ML SLFRIE R 20 peV/atom, S HITEHMESHE TR Cd 4d"55°.0 25°2p*,

3 BRSUE

3.1 JLaT S5+ Fn 3 1 14 fi

F1hgy i 7 CAO By PIFR &5 49 72 A [8) s I3 4R F T Sl JLART 0 Ak 75 30 09 - 17 i 4 o 280 IR 8
Mulliken s i B DL RCHEAR J5 85, S 04T RS SR A f B — Se B85 ) — IR A Rrh . AR A2
e G IR RE R ] LDA B, 3153 fir 4574 S 46 o 80 SE 0 A5 19 SE 4 — 28 R IR X B2 4549 19 CAO, #H]
LDA B3R S5 R 5 506 45 1 — 3., R GGA 1545 3 59 i 5 k% 5 505 92 56 (5 /9 3% 22 20 91
1. 38 % (B1 4546 F 2. 49 %6 (B2 Z5#4) , 5 3CHRL7 ] R GGA TH515 2 /9 25 R BB £ & 2R AR
ZHKR/NRE A GGA TR E R ZF DEZ N HFE A X RA

B=V(dI*E/dV*)
JIT LA RS B BRI D 25 23 5 R PR ASE R B R i 25 . Lin S50 2 5250 I A5 B 45 04 1 (RS
147,150 GPa, Ul 153 B2 25 (AR E S 169 GPa, W48 Bl 458 11 kb B2 4584 119 22 /N — 8, 1] Roberto
T GGA TI545 5 048 44 52 . B1 S50 AR B (130 GPa) ZE H B2 45 A9 (114 GPa) Bk —48, AR
TAERH] GGA AR 1 45 R A SCERL7 Irh iy — 4. (HRIH] LDA B3T3 45 8, Bl 458 F1 B2 4544
MIRBL R 73 3R 157 GPa Fll 167 GPa, 5 SC A7 A AR 4F, 1M H Bl 2504 iR 5L 1L B2 2544 19 Z /N — 2k,
x1 BIMB2EMHHEOFMIOGPa EH THRBEH AEE BTHBE BKNEGREH
Table 1 The lattice constant,bulk modulu, charge transfer,bond length and

bond population of B1 and B2 CdO under 0 and 90 GPa

P Pressure Lattice constant ~ Bulk modulu  Charge transfer Bond length Bond
/(GPa) /(nm) /(GPa) lel /(nm) population
0.4769 (GGA) 142 (GGA)
0.4667 (LDA) 157 (LDA)
0 0.477 0 130 0.79 2.384 0.33
Bl 0. 4704 147
150t
5 0.4704 (GGA)
90 0.4289 (GGA) 0.85 2. 144 0.35
0.2933 (GGA) 130 (GGA)
0.286 (LDA) 167 (LDA)
- 0 0. 294 114:” 0.75 2.540 0.23
0. 286" 169
10.9 0.286 (GGA)

90 0.2641 (GGA) 0.81 2.288 0.24
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Fig. 2 The elastic constants dependence on the pressure of CdO
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First Principles Study of the Elastic,Electronic and
Optical Properties of CdO under Pressure

HE Kai-Hua',ZHENG Guang',CHEN Gang',LU Tao',
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(1. College of Maths and Physics,China University of Geosciences sWuhan 430074 ,China;
2. Laboratory for Shock Wave and Detonation Physics Research ,
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Abstract: The structural, elastic, electronic and optical properties of CdO under high pressure were
studied by plane wave pseudo-potential method which based on the density functional theory. The gen-
eralized gradient approximation and local density approximation were used to describe the exchange-
correlation potential. Comparing the lattice constants and bulk modules between experimental and
computational ,we can find the calculated results by local density approximation are well agreement
with the experimental values. Under high pressure, the conduction bands of two structures have a shift
tendency to higher energy,and the valence bands have a shift tendency to lower energy. We analyze the
optical properties about the two structures associate with the partial density of states and the shifting
of energy levels under high pressure.

Key words:CdO;density functional theory;electronic structure



