21
2000

12

CHINESE JOURNAL OF LUMINESCENCE

Vol 21 No.4

Dec., 2000

ZnCdSe/ ZnSe =EXTFR WU F-BIF b 6 SR A 7

K, KEX, mEH, ¥1&

- N \
AR, T/
( , 130021;
LEMOCVD GaAs
ADQW
: ZnCdSe/ZnSe
: 0472 A
1 3l =
ZnSe -
/ ; >
ns  ps
(ADQW)
(WW) (NW)
[12] _
ADQW -
ADQW s
. LB
MOCVD GaAs ZnCdSe/ ZnSe
ADQW s
2 % B
LER-MOCVD ,
: 2006-06-20; : 2000-08-25
(69896260) ,
(1936- ), ) ,
* 10 (2000. 08

ZnCdSe/ ZnSe

’

(ADQW)
ADQW

AD QW

: 1000-7032(2000) 04-0293-06

130021)

ps

Si ( 100) GaAs ,
Zno 72Cdo 28Se/ ZnSe ADQW, 350 ,
1 10'Pa ADQW
: GaAs
1 m ZnSe R 10
Zno 72Cdo %Se/ ZnSe ADQW,
60nm  ZnSe R ADQW
Ln ZnCdSe
(QWn), Ly, ZnSe
L.  7ZnCdSe (QWw),
Lo Ly/ Ly,ADQW
40nm ZnSe
3 RTHRY
31
Ar?
Ti ,
400nm, SOMHz, 80mW,
25ps
1 10 Snm/ Snm/ 3nm Znp 72

863



294 21

Cdo 285e/ ZnSe ADQW

( ) ( ) ; ,
[3.4] ) .
1 ,
2
2.0
(3.9 1.5
1.0
-1
S
0.5
550.0  500.0  450.0 0.0

420 440 460 480 500

i A/nm
800 (b) 50K
600 2 ZnCdSe/ ZnSe ADQW 100K
5 Fig. 2 Normal absorption spectrum of ZnCdSe/ ZnSe ADQW at
& 400 100K.
2001 i
0 — —— 6 000 100K
550.0 500.0 450.0 5009
A/nm
25, 4000
800F (c) 100K
53000}
600} 4
5 P |
LU R —— 2009 L,
= Wil |
200 Rt 1000
—_—_——— v b o
550.0 500.0 450.0 0 500 1 000 1500 2 000
A/nm t/ps
1 ZnCdSe/ZnSe ADQW
(a) 20K (b) 50K ( c¢) 100K
3 100K ZnCdSe/ ZnSe ADQW

Fig. 1 Time resolved PL spectra of ZnCdSe/ ZnSe ADQW
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Optical Characteristics of ZnCdSe/ ZnSe Asymmetric Double Quantum Wells

FAN X W, YU Guang-you, ZHANG Jtying, YANG Bae jun, SHEN De-zhen

( Laboratory of Excited State Processes of Chinese Academy of Sdences,

Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sdences, Changchun 130021, China)

Abstract: The ZnCdSe/ ZnSe asymmetric double quantum wells(ADQW) samples studied were grown on
(100) S+ doped GaAs substrates by low pressure( LP) MOCVD. T he sample structure consists of a 1 m
ZnSe buffer layer follow ed by ten periodes of Zno 72Cdo 8Se/ ZnSe ADQW and then a 60nm ZnSe cap layer.
Each period of ZnCdSe/ZnSe ADQW includes one narrow ZnCdSe quantum well, one thin ZnSe barrier and
one wide ZnCdSe quantum well. Each period of the ADQW was separated by a 40nm ZnSe barrier.

Exciton tunneling has been studied in the ZnCdSe/ ZnSe ADQW. There are two emission peaks of the
time-resolved spectra of the ADQW corresponding to n= 1 heavy hole recombination from the wide well
(WW) and narrow well (NW), respectively. It is obvious that the n= 1 heavy hole excitonic emission
from the WW dominates the spectra, and the n= 1 heavy hole excitonic emission from the NW decreases
and disappears gradually with increasing the delay time. Considering the exciton tunneling in the ADQW,
this phenomenon can be explained. Under stronger excitation, the tunneling of free electron and free hole
are also observed in the ADQW. Due to different tunneling time of free electron and free hole, space-charge
effect was observed in the ADQW, which leaded to the foundation of the internal electric field. The excita-
tion intensity dependence of the luminescence intensity in the WW and NW as shown in fig. 5 can be ex
plained by foundation of the internal electric field.

T he spontaneous and stimulated emission have been studied in the ZnCdSe/ ZnSe ADQW. For sponta
neous emission of the ADQW, the exciton recombination both in the NW and WW is influenced by two fac-
tors, the exciton tunneling and the thermal dissociation processes. For the NW, the two factors have the
same influence on the emission intensity, but for the WW, the influence on the emission intensity of two
factors are contrary. The change of the emission intensity in the WW is determined by the stronger one.
For stimulated emission of the ADQW, owing to the difference of the energy levels between the WW and
the NW, the carriers tunnel from the NW to the WW, which can influence the emission effectively. The

carrier tunneling is conductive to lasing from the WW.
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