3045 G4
2009 4 8 H

®x oot

CHINESE JOURNAL OF LUMINESCENCE

Vol.30 No. 4
Aug. , 2009

X E4S : 1000-7032(2009)04-0541-04

T N SR ME R e T SR AL R B0 £ e O I 4 S R R A e e

R, R F, RAF

(WEvi=£le BBLR, Z# N2 237012)

FAE . RTMIBOCHR BRE R 4, RS PR IR SRUI IR ik | E R St 2 18T AR UMK /N, 700 R 41 4 o s 0L
SALNEEH K BLR ARGOR R BAT A . FIZOEEIE AN B O EEIOEHE Xt T Bt 48 I8 (0 i A Al ) fore
ity , TEVEAE 705 nm Ak HY AR IR DEECAOE (PL) o il AL , BE AR 7E 606 nm 40 HY BE— AR BE A9 PLOLIE . A
FHAE T2 BRANN ity 55 AL S T 25 25 A B BU A B PL OGS )™ A o

X 8 " miREL: WO A RN PLOGIE

FESZES: 0472.3; 0482.31

13l El

HI T AESE S B A X TR A R 20 A
IS A Wi 7 o R e A A A R B 9
F A7 LSRR B ] A o A B ) R
A, SRR B G < R SSORISE T B W52 1 H R
FEMHA o RERE A 4 B IR) B 0 T AL 5 i
BB R BRI, HOLBUROLIE HREAL Tt ar
b R T e T Re R Rt — 2R dT
AR ARG o A 20 ok R TR A S
IR TRERE 5 < BE b, AT LUFRAS AT LG RY PL, T
TR S AR TR RN o (EUR Al
Pl it SR AT 1 1 2t AR Y PL O3 98 B2 45
55, 117 P2 20 e 59k S R DR Tl

AR SOR FH 53R 90 e IR R e T SR AL B Ok A
TEBE R b AR OR AIRGOKRES M o I HILAR D
B ) PLOGIG WAL AL T ] WO X o X e &
AEYEH T e A BRI T — PR R

FA LTI P R 0 A RE A IR R B 24 1Y
Siy_,Ge, RS AL HTAFE i 0 PAL PH D 45 - 5
FH B R A i 25 1 3 08 v, AR R R
(V(NH,F) (49% ): V(HF) =10: 1) {5 BRHE o 2 1f0
FERAP A RAR A, 558 T /KIR I 30 s,

IrFm B 2008-08-25; 1&1iT HHA: 2008-10-24

PACS: 78.55. Mb

PACC; 3250F; 7855 XHRFRIRAG: A
T E, T 1064 nm, D134 50 W ) YAG
POt R R, AR BREE BRSO 0.05 mm, SRJ5 %
LR AL EE A 800 °C ALK 40 min,
FHE A3 BER A 35 S - 3% ( HRSTEM, JEM-
2000FXIT) WLEEFN 3 At ity 2840 2 94K b AR 1Y
454, M9 E RENISHAW 728w i) Raman S35 A%
G Ry 514 nm) P & 48040 2 Hh 90K dh A 45
1 PLOGIE

3 ZRE55H

WE 1 7R, RINF YAG BOGH IRTEREE &
SRMIE AL 1 (a) ], #60n LA FRETE
FLIA PIE B R g K &5 [ 18 1 (b) |, JREY
TR B IR . FRATHIHOE S 2 A4
AR AR R A 85 B AR, ZE AL Hh R S A
T 300 PR TR SR i B LR L ) bR AR 4 5 4 )
TR, HIE BUHLRE A « o i B 1Y) 3% 2RO IR
SITEREEE B AR B WO I HL 28 7R
R TRRGE, H R A 128 BN #E 0 H 3 F1
W, TENEBIHBREAERTT , -8 7O 25 5
TR ARG T LS5 1 A, HORAE

o =e (n/me)"”?
A e gL FHLfr, n B TR, m TR
i, e A BT HU R R 5 TR R U AR
E T 80R T%EE n 1P J5 AR, TR TR n

EETIH: LRABEIT B ARAEG (KJ2008B269) 5 B 042 B F KRR 7 400 H (WXZQ0706 ) ¥t I 5 H
EEE N RBR(1979 -), 9, ZRONEA, WLHE, EEAEMRLEE S UL B BT .

E-mail; wukeyue@ sina. com



542 K ot

E

5530 &

SUEHCTFHOLhk b R et . FEdEotin T m
DA [A]AF 2 8, 2 B 7 R P 9 PR T 4L
TR A% ST AR VIR A 1, 7E LR o A 25 i 1
PRI AT PRI A, TR E A LR 0 T T 3l
ARG FUE IR GOK 25 (1 1) o

¥ vy

10.0 pm

53400 30.0KV 10.9mm x10.0k SE 8/10/2007 1132

KL Ca) fLAMU B L BE S EL (b) fLIN R4
BOEA A

Fig.1 (a) SEM morphology image of the hole drilled by

laser irradiation on the SiGe alloy; (b) SEM morpho-

logy image of the piece structure forming on side of

the hole.
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Fig.2 The PL spectrum peaked at 705 nm related to the

piece structure
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Fig.3 PL spectrum related to the structure in the hole after
annealing at 800 °C for 40 min
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Fig.4 Scheme of energy levels of the quantum confinement

model of three-level system associated with the crys-

tal-oxide interface state before high temperature oxi-

dation
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Fig.5 Scheme of energy levels of the model of three-level

system associated with the crystal-oxide interface

state after high temperature oxidation
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The Low-dimensional Structure and Luminescence of Nano
SiGe Alloy Formed by Laser Irradiation and High Temperature Oxidation

WU Ke-yue, SONG Jun, WU Xing-ju
( Department of Mathematics & Physics, West Anhui University, Liw’an 237012, China)

Abstract; A kind of low-dimensional structure on SiGe alloy film can be formed by laser irradiation (75 W
power and 1 064 nm wavelength) and high temperature oxidation, and the low-dimensional structure can emit
intense photoluminescence (PL). A emission model of three-level system in the interface between SiO, and Ge
crystal cluster is proposed for interpreting the PL peaks at 705 nm and 606 nm. The results in this article indi-
cated that the band gap of Ge nanocrystals opens by quantum confinement. The emission energy increases with
decreasing sizes, distributing the band PL spectra. A sharp PL emission takes place at 606 nm, which is inde-
pendent of size. In this process, the photo-excitation occurs in germanium nanocrystal while the photo-emis-
sion occurs in oxide interface. It is demonstrated that population inversion between the top state of the valence

band and the trap state in the nanocrystal-oxide interlayer is possible.
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