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EXABTHE TTK BRE T 0~4GPa K AEEA, XMARBKR (1.7~11.0nm)
In,Ga;—As/Al,Ga_,As (z, y=0.15, 0;0.15, 0.33; 0, 0.33) £ & -F BB EIBOR LI
5 LAE.
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LA In,Gai1—zAs/Al,Gai_yAs ZRTFHHER DM VG-V8OH MjrFHRIMESR
G- 7E (001) RufyE4ask GaAs HK LEAK GaAs R, RIFHAEIIER
BFRAER 5 MERA KR T8, 2%30 30nm. HF4EK 30nm 89 GaAs HiE
B HREEREL.
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Table 1 Parameters of samples and the measured and calculated results

GaAs/AlGaAs MQWs

L, Eexp Eza Gexp Qcal
(nm) (meV) (meV) (meV /GPa) (meV/GPa)
1.8 1780 1780 96.210.1 97.7

2.6 1709 1709 99.5+0.1 99.7

4.2 1626 1626 102.9+0.1 102.1
6.0 1584 1580 104.11+0.1 103.5
9.0 1553 1554 104.6+0.1 104.7

InGaAs/AlGaAs MQWs

Lz Eexp Ecal Gexp Gcal
(nm) (meV) (meV) (meV/GPa) (meV/GPa)
1.7 1703 1693 97.310.9 96.7

2.4 1613 1605 97.61+0.9 96.9

4.0 1501 1493 97.5+0.9 97.8

6.0 1441 1430 98.1+0.9 98.7

9.0 1397 1389 99.3+0.9 99.5

InGaAs/GaAs MQWs

Lz Eexp Eca.l Qexp Gcal
(nm) (meV) (meV) (meV/GPa) (meV/GPa)
1.8 1471 1470 106.2 + 0.5 105.0
2.6 1450 1451 104.7 = 0.5 103.1
4.6 1414 1415 102.3 £ 0.5 101.7
7.0 1388 1389 100.9 £+ 0.5 100.8
11.0 1363 1368 100.5 £ 0.5 100.6

R VLRI 8 7 s N T E 30 um [, FIE 100 pm RITHY /MR, BRIa%e
A Mao-Bell BIGRI AT ENRENEGES. SREEAMEHTE, KM Gads
MR RHR R SR E R BB EE S ARl B S E AR A R LR KB RO T
FIERK R4S M ARMRACEENEREE (A ERIGXTR) RIGERET, X
ZEHIGERRREEE 77K THAT

FBROGER BB BHOGEREN R RARHNEHTHOLAH 488.0nm LREK
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Fig. 1 PL spectra at 77K for In.Ga;_,As/Al,Ga;_,As MQWs under different pressures
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E;(P) = Ei(0) + a; P, (1)
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2 In,Ga;_ As/Al,Ga;_,As BT BRI IEMEEEREE LWL
Fig. 2 Pressure dependence of the peak energies for In;Ga;_,As/Al,Ga;_,As MQWs
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Fig. 3 The measured and calculated
pressure coefficients in In,Ga;_.As/
Al,Ga;_y,As MQWs as a function of
well width (the solid and dashed lines
represent the calculated results and
the symbols are the measured values,
respectively)
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PHOTOLUMINESCENCE STUDIES OF In,Ga;_,As/Al,Ga;_,As
MULTIPLE QUANTUM WELLS UNDER HIGH PRESSURE"*

Liu Zhenxian Li Guohua Han Hexiang Wang Zhaoping

(National Laboratory for Superiattices and Microstructures, Institute of Semiconductors,
Chinese Academy of Sciences, Beijing 100083, China)

Abstract Using diamond anvil cells, the photoluminescence (PL) spectra of
In,Ga_zAs/Al,Ga;_yAs (z, y=0.15, 0; 0.15, 0.33; 0, 0.33) multiple quantum wells
(MQWSs) with well widths from 1.7 to 11.0nm were measured at 77K under high
pressure up to 4 GPa. The experimental results show that the pressure coefficients of
the exciton peaks corresponding to transitions from the first conduction subband to
the heavy-hole subband decrease with increasing well width for Ing 5Gag gsAs/GaAs
MQWs. However, the corresponding pressure coefficients increase for Ing 15Gag g5 As/
Alp 33Gape7As and GaAs/Alg 33GaperAs MQWs, respectively. Calculations based on
the Kronig—Penney model reveal that the increased or decreased conduction-band off-
sets and the increased effective masses of electrons with increasing pressure are the
main reasons of the change in the pressure coefficients.

Key words multiple quantum wells, photoluminescence, high pressure.
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