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3.2 #WETBHEIE ZnO XFHERR
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RISTHIARRE ST 1B 3, JF H LA AEAGRE S B ik
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HYBLSE AN T SE 0 ey, A1 5 K AT,
LA FTIX ). 368 Zn0 7E 2—12 eV X3 2 ] Y
(BRI, FLA A doe . VAT 5, 2LV 45 4% ZnO
PR ZR 1A LR EAE G BB 20 22 AR, Mg KT

10eV Ja2 4t T3 X EZIHK T Zn F1 O 2 [H]
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Kl 4(b), (c) F1 (d) A A% JE ZnO BG4k
Ji. L 4(b) A sE R, 4l ZnO IR I
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JIT kS0 At B, R A T H T BR T B 5 T
[ fe . M 45 % E C oo ) e s m # 8l), H
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FhRAR n B SAAMEL Y HB AR LTRE, &
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MK BER ERIEN T, T3 KB 9K e g
AbHR Sl H TSR 7, BT DAL I R S AE M il F 5
I BOR BB LA R AR T AS & 35 K. XA
Wi A RE T A B, JEn e AR R, 8 2% ZnO
(KW WAL B 5 B e 4y ZnO K, L MR e T 0 T B/
T4l ZnO. WOee 32 SRR T IO S IR Al H
- Ir) e BRI IR Ik A, T W S U ) 9 55 T B T
TH LT RN BANEFX R T R R kb, Mhg
BET 18 eV G, 4l ZnO JLF- A HIR I AE &, i
B2k RICAFAEAE AR R BE IR, X B T
Wi LU R FE NS 158045 ZnO I
3B FE . RIBAY ZnO IR R B IE7E
11.4 eV &b, B 4H5 L 6% Br, Gd J5 MWK R 3004
A AR RSN, # Br i, 1L 21.3 1 28.8 eV
Ak (PP N B 2 Br JRUT 1) Sp AL ERE# T
WK ; 5 Gd I, 3£ 20.8 F124.6 F127.9 eV 4b
(R0 R FE 2t Gd R 1) Sp HL 1 BRAE B 31 SIS BT
TEk. B 4(c) WBIRATIG ZnO SR A k. 78 A]
DLYGIX, L35 WK 2R BORN S  ZR BOR e vy 4livge
ZnO [ R FUEALE 15 eV AT, B4 FWEIAr
B KRETT AR B ELSR, SL8 4 T e R i
K, i REX AR FA L. B AR LR T 5 &
A DX 330 118 S5 S 23 FH R AT 23 05 AN [R] F4 i 1 /s T~ &l 45
(1) ZnO, X UL ANF 1 51 5 A6 X g i %
0. fe A R A A I 38 AT R LA TR
IS BB (R s W i B 291 NI 4(d) AT LA
t, 2l ZnO W g B R IEAE 15.2 eV ik, #6351
SCYE 18.8 eVIBL BALE UL, AEEHUR I BLLT
%, B LR B R d oK, T HL BRI 5 I S
TR TR FERAFDOS B
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Abstract

In this paper we use first-principles full potential linearized augmented plane wave method to investigate the band structure,

density of states as well as the optical properties of ZnO, intrinsic and doped separately with Er and Gd. We find that dut to the carriers

contributed by the introduced impurity atoms of rare earth (RE), the electrical conductivity of the system is improved and the Fermi

level has an upward shift to the conduction band. The data show that due to the doping of RE, there appear the new electron occupied

states around the Fermi level. This is formed by the states of Er-4f and Gd-4f. Meanwhile, intrinsic ZnO and doped structures are

obviously different. For the optical properties, the absorption coefficient and reflectivity of rare earth doped ZnO are higher than those

of intrinsic ZnO in visible region and the energy loss spectra of RE doped ZnO structure present red-shift.

Keywords: ZnO, rare earth, doping, first principles
PACS: 71.15.Ap, 78.40.Fy, 71.20.Nr

DOI: 10.7498/aps.62.047101

* Project supported by the Development of Science and Technology Project in Shandong Province, China (Grant No. 2009GG2003028) and the Young
Scientists Fund of the National Natural Science Foundation of China (Grant No. 11104114).

1 Corresponding author. E-mail: ss_zhangz@ujn.edu.cn

047101-7



