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Vie ~1.84 2.15 3371
Inz,-Vz, — 1.724 —0.718
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-1 -0.523 ~1.773 —1.295 -2.818 1.503 —0.750

103102-4



%) 32 2 8  Acta Phys. Sin.

Vol. 62, No. 10 (2013) 103102

1.0

r— Zn 4s (b)
0
Z 0.2 F — Te 5s
~ L
e —— Te 5p
B0 - - Te4d
3
208
#
I
ST
1 2 3
1.0
[ —Zn 4s (d)
0.8 Zn 4p
0.6 --Zn 3d
0.4t
0.2 |
T 0 N A /LA M\ Wy
5 08 —Te 5s
Te 5p|
j%;{ 06} - - Te 4d
5 0.4+
3
% 0 M o~ A ; A A
0.8} —1In 5s
In 5p
067 - -In4d
047
0.2
0 ﬁ\ A/\_.J\Ni,\ Ao [\ W,
—4 -3 -2 -1 0 1 2 3
Pookfig/eV

B3 FREAHRE (a) HIAH ZnTe; (b) In 4 Zn; (¢) Zn A47; (d) Ing,-Vin EEHH

AL GGA, GGA +U FZ44biz o —Fh Jy v
T Ingn, Vzn A Ingy-Vzy 1% =Bl 1B HFE 1) Y
LR B T I RE, W1 3 TR (B Zn H'E Te f500F
73 2R TE 1 e ZUAEAN [R], AHHE 16 5% 45 5 20 AH ],
HrE B KB H s Te 00 R 5.

PR BB LR B IR BCRE S, TR0 R B AN [+
W A5 B e Re 2, B A A PR A AN [ gy 5 1) [
Bt B SRAGAH R T 186 RE R/ B 2R oK RE R (1 47 . SLTt
RN

8(@) _ EF(qu) _EF(qu)
q2 q2 — 41

Bl 4 R8T =R R A HAH OC HEVZ bR LA 1)
W B S B RE . AE I 4(a) P, Zn A4 AT A
WHAS T, A =M R A 0y, —1 fh A

. (6)

—2 M, WO AN e g (0/1—) F g(1— /2—)
AT 7. A 6B Ingn- Ve Y Ing, W] LA
UK — AN A T, TV, ATRORZER AN 3 d
T, MU SRR T A e i RE
€(0/1-). Ingy W AR Z:—ANHL 7 HLES, 7R SIS
B ANERBE S e(0/14). 1A IR,
e B 2 L i BR AN 9 K B B AH G, GGA 5k 4s
ARG 5 BBk AR A B e B 2 251 M 4(b) ]
PLA H, SR GGA +U 777, HA3 M BN 1.52
eV, [tk GGA 514910 1.25eV KT 48 HIR 5
SCIGAE 2.26 eV A2 . BhAk, GGA +U 15
S Zn AL O s HAAR N —2 O, 1 —1 A
RERREAPLE. X5 GGA M4 RAEARTRMAIR, H
5 Sz 5 1 4 g 261 R OF S i R A4 6RO

103102-5



%) 32 2 8  Acta Phys. Sin.

Vol. 62, No. 10 (2013)

103102

R EATHAN K BE, W 4(c) B, HAT Al Bt
N 225 eV, SR AR R 4. Zn 467 —1 i
B —2 Yy e Re g BAE M I E T 1.08 eV A,
B S 7 AR AR XU T GGA +U 7
BNV HAE ZnTe AR EIFASREMR G L3S GGA 1)
RCEE TP AT Ak AR ik EP N1
JFA A At BRUR AN S B e RE SR M A 5. R 2%

Wz R TR A Ing, IEEHRAED €(0/1+) 75 FAHT IR
U7 0.26 eV Ab; Ingy-Vaz, HIFEHEEDL €(0/1-) 7EM
W 77 033 eV &b, MU TAEX MR gl 2
A R IS 8 HE B e A 1.67 eV, 55 BT 8L S i 40
MBI RETE 1.74 eV T 2261, 8l A k2 itk 713
nm LT ZLAMG A TR YR,

(©)

kit
(b) 1+
@ S# 0
S T+ 1+
2— 0 0
2_
- 1- 2— 1—
. 0 0 0
W 0 _
g 1- !
0 0
Mt
Vi Ing,-Vz Ing, Vi Ing,-Vz Ing, Vin Ing,-Vz Ing,
GGA GGA+U TR R
4 =PRI AN O REIZ bR SHA )21 B B e 4k e
4 #F p BT RET Zn BT AL E, B AR B K Ing,, I

ASCR AT — PRI B, SR =PRI ok
R FRAZ AN KAE, T FFE M T In B ZnTe J5 B
J R A8 bl B (R LA S50 55 8 B e e 4 R S
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First-principles study on the luminescence property of
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Abstract

First-principles theory is adopted to analyze the characteristics of defects in ZnTe induced by In doping. The geometry structures,

formation energies, band structures, densities of states and transition levels of the defects are calculated. The results show that there are

two kinds of major defects in In-doped ZnTe. One is the atomic substitution defect of Zn replaced by In, which gives rise to a transition

level located at 2.6 eV beneath the conduction band. The other is a complex defect, consisting of one In substituting Zn and one nearby

Zn vacancy, which results in a transition level 0.33 eV higher than the top level of valance band. Electron transition between these two

transition levels can be regards as the origin of the near-infrared light observed experimentally in In-doped ZnTe.

Keywords: ZnTe, semiconductor doping, near-infrared, first-principles
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