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TISIARAER 0. 1 GPa, Jit (1) 5 KA 7% WL SIbR 1
2.0 x 107" nm, % BUE F B L F4LES Si:

B 1 (100) J7m (5 x5) EEARER LM E. HARKMER N Si, H
Z/NBR A H

3s%3p”  Ni:3d%4s”. 1 Joxt b Mt 4T 9 Ak AR AR Ak, 4%
J5 AT BE AT 25 A8 RN A % Y H AL £ norm-
conserving IE# A2 LB pRET N GGA/PBE , BU &
EUBTRE 600 eV, SR T2 M BT, 55 2 M i 53

4
3. HEAER it

3.1 LM ERMERNREN

5% Ni-SiNWs -7 7 JUf o fb , 7 AL 45 14 s
SO IR B ARt AT 1 IRk, B DR A T S A 8
AR A, &5 a =b =1.629 nm, ¢ =
1.086 nm, IR RN V =2.883 nm®, {1k 7 ik 44 K
21 Si—Si K =0.236 nm, FEYIKL EHZ @ =
1. 090 nm ( BEGIKREL AR 248 XF M1 e LAk e 5[] 1Y)
IR ) . B 4= )55 B I (Si) (A S S ik
YR ERSN TR .

M1 Al LUF Y, 524 W] 8 SINWs (128
¥, e K AR A6 AE Ni JgiJ8] [, Ni 3% ] S
SiNWs [ BEL#R & 2B 2028, Ni-SiNWs H1 Si—Si [a] (1) £t
K5 SINW % Si—Si #iAH L AR AR /N, 1T Ni 5 i

1 JUARALIS BB 2 i 9K 1 — 25 28 (nm)

BIRAE I II v \ Vi
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FHWALSE R (100) J5 1) SINW VA B B34 05
F{ Ni-SiNW {4554 , 1% PE norm-conserving JEZ1E T
BB BTG L RS L A g 46
FAFEFIEIEE S, L FRAT 87 SINW I Ni-SiNW
IR e(0) 1T e (0) =&, (w) +is, (w) , SEHB
&, () AL Kramer-Kronig J¢ R A, A Ha pRELTY
JEEB &, () SR EMN o BIETRIICA C.

KI7(a), (b) 435124 (100) J5[a] SINW il Ni-
SINW 47 FL RS 2 5. M &1 rh ] 1, SINW (1 43 HL
PRSI HE T , 75 4. 51 eV BRI A 5 1 A HL e 5 R 4B 2%
FEAUKLTE 4. 44 eV BH A I e, S REGEK
LAH LR, W 1 7 B 1 A ey 1a) % Bl , I 7E (R HE X
2.58 eV BfHiE B0 T — AR 0 A rL G, LR
(B 7 Hi ) mIRRE M B8 5. iX — PG AT | B
BAREGIOR L Bl 45 04 3 2 1 (R A5 B i R, i P
rR A28 O E S Ni B9 3d H Tk, 3d Bl FL T
(i) PR BRAE T = A 1. 1 8 BT/ S BB A ik AN K £ 1)
G B, N 8 (a) AT & th, MOt FRER 2N
2.55 eV B, MUK R ETT i3 K, 76 5. 38 eV [T
BRI (B R 9. 03 x 10%) , H 5 ffi % fiE
TR, RIS R BOE WIS, BB KT 7. 46 eV 5
W F B4 I 2, WAl B8 O 4.91 eV (2.55—
7.46 V) ; K 8(b) B il , MAEE LN 1. 47 eV i,
DWW R BTG 1S K TEAIRRE X 2. 60 eV Ji 3T i 91

(18—~ 14 R S 0 (I 1. 56 x 10%) | 3 —
AT I BT 7R 5. 28 eV FfEiE A — i A I ik
W (EAE g 8. 54 x 10%) | 5 REYN KL 5 W Wi 0 HE T
S B D 55, AE R P K, D MR AL R HA T
/N REEERT 7. 41 eV E WIS R BEEEE W v
F15.94 eV (M 1.47—7.41 eV). WL EA 07 el 5,
BB B R T REUORZR W 2E M, th T84
AR REAN R L AEARRE X A0 6 I SO 5, W WA 1 21
TeAL 4.
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First-principles study of electronic and optical properties
of Ni-doped silicon nanowires "

Liang Wei-Hua Ding Xue-Cheng Chu Li-Zhi Deng Ze-Chao Guo Jian-Xin  Wu Zhuan-Hua Wang Ying-Long'
( College of Physics Science and Technology ,Hebei University ,Baoding 071002, China)
(Received 6 January 2010; revised manuscript received 27 February 2010)

Abstract
Structural stability, electronic and optical properties of Ni-doped silicon nanowires are investigated by first-principles
calculations based on the density functional theory. The results show that Ni can preferentially occupy substitutional sites
near the surface of silicon nanowire. The doping of Ni atom in silicon nanowire introduces the impurity levels. The
impurity level is mainly contributed by Ni 3d orbital. The decrease of the band gap results from the coupling of Ni 3d and
Si 3p states. A strong absorption peak occurs in the low energy region of Ni-doped silicon nanowire , accompanied by the

widening of the absorption band.

Keywords; silicon nanowires, doping, electronic structure, optical properties

PACC. 7280C, 7120H, 7115H, 7865K

# Project supported by the National Natural Science Foundation of China( Grant No. 10774036 ) ,the Natural Science Foundation of Hebei Province
( Grant No. E2008000631) , the Key Laboratory of Optical and Electronic Material of Hebei Province and the Natural Science foundation of Hebei
University.

T Corresponding author. E-mail ; hdwangyl@ hbu. cn



