49 11 2000 11 Vol.49 No. 11 November 2000
1000-3290 2000 49 11 2304-03 ACTA PHYSICA SINICA ©2000 Chin. Phys. Soc.

Si0, InAs Raman

1 2 3
! 230026
2 Data Storage Institute National University of Singapore Singapore 119260
N 100871
2000 3 15 2000 6 3
SiO, InAs Raman . InAs InAs
Raman
InAs
SiO, InAs Raman
PACC 7830 6855 8120Q 7865
. SiO,
1 InAs Si0,  InAs
InAs
SiO, SiO,
8§90 .
12 X X
> InAs-SiO, InAs
o S0, 9
SiO, InAs
InAs . a b
o0 InAs-SiO; c 65C 220TC 260C X
InAs Raman . a b ¢
InAs SiO,
InAs 4.2  6.5nm.
Raman SPEX-1403
Ar’ 514.5nm
3
SiO, InAs
Raman InAs-SiO, Raman 1
InAs Raman . . InAs
Raman 1. a  Raman
2 190—
230cm !

InAs-SiO, InAs



11 SiO, InAs Raman 2305
b InAs
Raman w q
LO TO I'y  Raman 1
Raman
Ra- Nemianich '
man . b LO TO Richter '
4.5 3.6cm !, c Si S Raman
InAs b InAs
b
C LO TO 3.2
2.3cm L. InAs Ra- Raman
man
TnAs-SiOz
o Si0, InAs
Raman
Btk InAs d
é’ Raman
£ InAs-SiO,
~
0.16nm InAs
0.26nm
InAs
65°C "
, , InAs 5.19x10 °K™!
150 200 250 300 SiO, 0.55x10"°K™! 12
Raman {7# /cm™
InAs SiO,
1 InAs-SiO, InAs Raman InAs
10 11 Raman InAs
Raman
Raman
Hayashi ® *  Fuyjii 1
Raman .
r q0 Ge Raman
Raman Ge Raman Ra-
man Ge
| C qO q ‘2 I ”
w - w q : - F022 Raman
Raman



2306

49

Ge
Raman
Ge
4
1.InAs-SiO,
Raman
LO TO

2.Raman

1 A. 1. Ekimov et al.

3 J. Yumoto S. Fukushima

1987 832.

Si0, 4

Raman

Raman . 7

InAs
InAs 10
InAs H
InAs

Solid State Commun. 56 1985 921. 14
2 L.E.Brus IEEE J. Quantum Electron. 22 1986 1909.

K. Kubodera Opt. Lett. 12 15

Y.L.Li M.Takata A.Nakamura Phys.Rev. BS57 1998
9193.

R.Heitz N. N. Ledentsov D. Bimberg et al. Appl. Phys.
Lett. 74 1999 1701.

J.Y. Zhang Y.H.Ye X.L.Tan Appl. Phys. Lett. 74
1999 2459.

M. L. Terranova S. Piccirillo V. Sessa et al. Appl. Phys.
Lett. 74 1999 3147.

J.Z.Shi K.G.Zhu Q.Q.Zheng et al. Appl. Phys. Lett.

70 1997 2586.

J.Shi K.Zhu W.Yao L.Zhang J. Crystal Growth 186
1998 480.

R.J.Nemianich S.A.Solin R.M. Martin Phys. Rev. B23
1981 6348.

H. Ricter Z. Pwang L. Ley Solid State Commun. 39
1981 625.

R.C.Weast Handbook of Chemistry and Physics CRC Boca
Raton Florida 1988 .

S.Hayashi K. Yamanoto Superiatt. Microstruct. 2 1986
581.

S.Hayashi H. Wakayama T. Okada et al. J. Phys. Soc.

Jpn. 56 1987 243.

M. Fujii  S. Hayashi K. Yamanoto Appl. Phys. Lett. 57
1990 2692.

RAMAN SCATTERING FROM InAs NANOCRYSTALS
EMBEDDED IN SiO, THIN FILMS

2

Data Storage Institute

3

ZHU KAL-GUI'  SHI JIAN-ZHONG?

SHAO QING-YP

Structure Research Laboratory University of Science and Technology of China Hefei 230026 China
National University of Singapore Singapore 119260

Department of Electronics Peking University Beijing 100871 China
Received 15 March 2000 revised manuscript received 3 June 2000

ABSTRACT

Raman scattering from InAs nanocrystals embedded in SiO, thin films has been measured and studied. Raman spec-

tra of InAs nanocrystals have a similar feature with that of bulk InAs crystal. Broadened and red-shifted Raman scattering

peaks were observed from the nanocrystals this has been attributed to the phonon confinement effect. A compressive

stress in the interface between InAs nanocrystals and the SiO, matrix was also taken into account to interpret the red

shift.
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