49 9 2000 9 Vol.49 No.9 September 2000
1000-3290 2000 49 09 1809-05 ACTA PHYSICA SINICA ©2000 Chin. Phys. Soc.

\Y GaAs AlGaAs

200083
Y.Fu M. WILLANDER
Microelectronic Center at Chalmers Physical Electronics and Photonics
Department of Physics University of Géteborg and Chalmers University of
Technology Fysikgrand 3 S-412 96 Géteborg Sweden
H.H. Tan C.JAGADISH
Department of Electronic Material Engineering Research School of Physical Science

and Engineering the Australian National University Canberra 0200 A.C.T. Australia
1999 12 18 2000 2 19

V  GaAs AlGaAs

. QWR
NQWL VQWL 1 pm
SQWL . QWR  SQWL
SQWL QWR SQWL
V  GaAs AlGaAs
PACC 7320 7340L 7855 7865
1
AV4 5
v p-PL
AV —8
1 pm
100 111 311
111 Side-wall V4
Quantum Well SOWL 100
Top Quantum Well TQWL 100 Quan- _
tum Wire QWR 311 Neck \Vs

Quantum Well NQWL .

98QA14004 (1998061404



1810 49

0.8 pm.
3
V  GaAs AlGaAs
MOCVD 1 Vv
8 | SQWL TQWL QWR
A\ NQWL. AlGaAs Ga
. Al Ga \Y%
0.8 pm Al
Vertical Quantum Well VQWL .
QWR NQWL VQWL
PL
TQWL \Y% \Y%
SQWL.
0.8 um
SQWL . QWR
TQWL PL . TQWL
QWR NQWL VQWL PL
NQWL SQWL 2
-1pum 0 +1 pm PL . 1.422
eV GaAs
QWR
L 4um ;| (a) o '
= i 2.066 eV 0 Aly 5Gag s As
X r
S
fiid
1 V |
R
a 4
b
Dilor LabRam-INFINITY
Ar+
514.5 nm .4 1.5 168 1;7 1..8 1.9 z‘lo 2.1 2.2
6 pm 0.1 KTHER oV
pm. 80 kW
sz_ 9 2 PL a 1

pm b c 1 pm



9 V' GaAs AlGaAs

1811

2b
2 a C
2 a 2 b
1.743 1.886 1.967 eV
11 QWR
VQWL NQWL 1 pm
1.939 eV
1.865 eV
1.939 eV SQWL
1.865eV 1.939eV
SQWL TQWL
GaAs
2

1.743eV. QWR  1.939 eV SQWL

1.768
1.935

.QWR 1.738
eV SQWL

1.956 eV .QWR  SQWL

QWRI QWR2 SQWL1  SQWL2. 3

QWR2
+1 pm

3a b QWRI

-1 pm

QWR
QWR

15 nm

QWR

QWR
. QWR
SQWL PL
SQWL
QWR
1.5—2.0 ym 3¢ d
PL \% .3

QWR

.’b ? fq /. '
o ./ b
j \/\. lé o QWR1
-® . ¥ .
'Y
. 0
i . 1“( L QWR 2
g i b
i
il
-
® SOWL1
3 QWR
SQWL
+1 pm
0.8 pm. A%
SQWL TOWL
SQWL
QWR SQWL
QWR
SQWL
QWR QWR
SQWL
SQWL QWR
SQWL . PL
TQWL SQWL
TQWL
— AlGaAs
v
VQWL

12 TQWL



1812

49

TQWL

4

V  GaAs AlGaAs

QWR VQWL NQWL
1.743 1.886 1.967
eV 1 pm
1.939 eV SQWL
QWR  SQWL
SQWL

1 E.Kapon D. M. Hwang R. Bhat Phys. Rev. Let. 63 1989
430.
2 J.F.Ryan A.C.Maciel L.Rota K. Turner J. M. Freyland U.

Marti D. Martin F. Morier-Gemoud F. K. Reinhart Rhys.

Rev. B53 1996 R4225.

Y.Kim S. Yuan R. Leon C.Jagadish M. Gal M. B. Johnston

M. R. Phillips M. A. Stevens Dalceff J.Zou D.J.H. Cockayne

J.Appl. Phys. 80 1996 5014.

X.L. Wang M. Ogura H. Matsuhata Appl. Phys. Lett. 66
1995  1506.

J.Bajaj W. E. Tennant R. Zucca S.]J. C. Irvine Semicond.
Sci . Technol. 8 1993  872.

J.Y. Marzin J. M. Gerard A. Izrael D. Barrier Phys. Rev.
Lett. 73 1994 716.

J.Bellessa V. Voliotis R. Grousson X.L.Wang M. Ogura H.
Matsuhata Appl . Phys. Lett. 71 1997 2481.

X.Q.Liu W.Lu Z.F.Li Y.D.Chen S.C.Shen Y.Fu M.

Willander H. H. Tan S. Yuan C. Jagadish J. Zou D.J. H.

Cockayne Appl. Phys. Lett. 75 1999 3339.

G. Turrel J. Corset Raman Microscopy Developments and Ap-

plications Academic Press London 1996 .

L. Pavesi M. Guzzi J.Appl. Phys. 75 1994 4779.

Y.Fu M. Willander X. Q. Liu W.Lu S.C. Shen H. H. Tan

S. Yuan C. Jagadish Superiattices & Microstructures 26
1999  307.

C.Kiener L. Rota A.C. Maciel J. M. Freyland J. F. Ryan

Appl . Phys. Lett. 68 1996 2061.



9 V' GaAs AlGaAs 1813

THE MICRO-PHOTOLUMINESCENCE OF A SINGLE V-GROOVE
GaAs AlGaAs QUANTUM WIRE "

L1 ZHI-FENG LU WEI LIU XING-QUAN  SHEN XUE-CHU
National laboratory for infrared physics Shanghai institute of technical physics
Chinese academy of sciences Shanghai 200083 China
Y.Fu M. WILLANDER

Microelectronic Center at Chalmers Physical Electronics and Photonics
Department of Physics University of Géteborg and Chalmers University of
Technology Fysikgrind 3 S-412 96Giteborg Sweden

H.H. TAN C. JAGADISH
Department of Electronic Material Engineering Research School of Physical Science
and Engineering the Australian National University Canberra 0200 A.C.T. Australia

Received 18 December 1999  revised manuscript received 19 February 2000

ABSTRACT

The micro-photoluminescence p-PL scan has been performed on a single V-groove GaAs AlGaAs quantum wire in
the direction perpendicular to the wire. The variation of p-PL spectra from various quantum structures with different spa-
tial positions has been observed. In the region of quantum wire QWR the PL spectra contain the peaks from QWR
necking quantum well NQWL and vertical quantum well VQWL  while in the area about 1 pm and farther away from
the QWR the PL spectra show the peaks from side-wall quantum well SQWL and top quantum well TQWL . All the
scanned PL spectra have been fitted by Gauss line shape. The asymmetric PL peaks of QWR and SQWL were decomposed
into two components which were ascribed to the optical transitions between the electron ground state in the conduction
band and the heavy hole and the light hole ground states in the valence band. The variation of PL intensity from lumines-
cent components with the spatial positions directly demonstrates the origin of the photoluminescence relating to different

quantum structures and reflects the carrier transfer from SQWL to QWR resulting in the PL quenching of SQWL.
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