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Abstract

Effects of external uniaxial stress on both green-blue spontaneous and stimulated emissions in a Cdyg.20

Zng405e/ZnS, 4,Se,.4s multiple quantum well (Ly =2 nm and Ly =5 nm) have been investigated at 77 K

under high-density excitation. A stimulated emission line appearing in the vicinity of 503.1 nm moved

towards longer wavelength with increasing uniaxial compressive stress along < 110> axis. On the other

hand, the energy shift of spontaneous emission was much smaller than that of the stimulated emission

with uniaxial stress. The observed energy shift in the stimulated emission can tentatively be interpreted

in terms of the energy downshift of the localized exciton.
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Fig.l. Cdo.20Zn0805€/ZnS,.045€00s multiple quantum
well (MQW) structure.

Fig.2. The schematic diagram of the external
uniaxial stress experiment for a Cdg.20Zng.s0
Se/ZnSy.0:S€00s MQW.
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Fig.3. Band lineups and energy levels for electron, heavy-hole, and light-hole quantum state

in a Cdo.20Z10.505€/ZNS0.0:S€0.06 MQW.
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Table 1. Physical Parameters
Cdy20Z1n.805€ ZnS.04Se0.96
o o B
Ciu(N/m?  7.942x10% 8.839x 10
C,»(N/m?) 4.910X 10 5.071 X 10"

C.(N/m?) 3.438 10"
RT3 vl

av(eV) 1.65
ac(eV) —4.17
b{eV) —~1.12
d(eV) —5.9

3.98092 X 10"

1.69
—4.165
—1.17
—5.88

Vol.46 No.2 (1996)

<HH o B - I R

¥ 5 CdZnSe st ik iz
, o EALE o

£-T, /)'1‘ e iz
B3y KX % o 708t dEg (3

I AL X — &bl E SR = AL ¥ -4 ae F
2T, KOXNTH-Z 6115
dEg=dEc—dEvhh (13)

VL Fodid e Table. L2t L7coNy Fo¥5 4 — % %))
Wk, SIS AT B k=0T E LAy, v
LB L RO B A5t H T &, CdZnSe H) 7
M v B X ey TR b 5. Fig. 4125MEH:
OO T BN IR o B RS LA, RV OESLAE

6 ~
dEvhh _--"_ -1
s 4_ _/‘//-//// ]
GE, ol _/_:,‘:—” dEc 4
T oL - dE
A o
T .
-8 dEvih 1
-101 1 1 n \ L ]
0 04 08 1.2 2

APPLIED STRESS (kbar)

Fig.4. Energy shifts of heavy-hole band (dEvhh),
light-hole band (dEvlh),
(dEc), and energy bandgap (dEg) in a Cdy.o
ZN505€/7ZnS.0.5€0.06 MQW.
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Fig.5. Schematic band lineups in a complessively strained Cdo.seZNos0S€/ZN0S00:S€00s under

external uniaxial stress along <110> axis.
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Fig.6. Stimulated emission spectra observed at 77
K from a Cdg0Znes0Se/ZnSp0.Se006 MQW
under different excitation power densities:
(2)100, (b)160, and (c)200 kW /cm?
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Fig.7. Stimulated green-blue emission under com-

pressive stress. The stimulated emission
peak appearing in the vicinity of 503 nm
moves towards longer wavelength side with
increasing uniaxial compressive stress
along <110> axis. Its energy shift (about 5
meV at 1.6 kbar) was much larger than that

of spontaneous emission.
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Fig.8. Changes in the photon energy of both sponta-
neous and stimulated emission peaks as a
function of external uniaxial stress along <
110> axis. The calculated solid line fits with
the experimental points observed in the spon-
taneous emission. The dashed line is a linear
least-squares fit to the experimental points

observed in the stimulated emission.
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