24 BEIW A5 Z KK ER Vol. 24, No.3
2005 4F 6 A J. Infrared Millim. Waves June ;2005
X EHE 1001 - 9014 ( 2005)03 — 0207 — 06
K R~ InAs/GaAs EF R HIFRENLIH
LW, ITREF, RBEZE, AfE, FEM, T ®, 8, FEL

(PEBERF SRR ¥Rl RE S RESHEREALEE L5 100083)

FE.EKEISKFO~9CPastEAMELF 7.3nm R R+ % 78nm # A4 4R InAs/CaAs BEF AHATTEAN K
HHAR AMAARETENRSEE - RARAAE HEHZHR H 69 fn 2meV/CGPa, LB FEHEH F K
BN ETHEAHBUHERH AT ERABNT SR ZARMENYTARRETAEARE IR EIEREZ
— EHNERERDEZRRETENE - RASA AR KRETETINE -—HASHATANE —HASHKIT.

X 8 WERIVMEF ABRRLENHAEETE

o B 43 K 50488 X ERIRAD
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Abstract ; The photoluminescence of self — assembled InAs/GaAs quantum dots, which are 7. 3nm in height and 78nm in
base size, was investigated at 15K under hydrostatic pressures up to 9GPa. The emissions from both the ground and the first
excited states in large InAs dots were observed. The pressure coefficients of the two emissions are 69 and 72 meV/GPa re-
spectively, which are lower than those of small InAs/GaAs dots. The analysis based on a nonlinear elasticity theory reveals
that the small pressure coefficients mainly result from the changes of the misfit strain and the elastic constants with pres-
sure. The pressure experimenis suggest that the excited staie emissions originate from the optical transitions between the

first excited electron states and the first excited hole states.
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Fig. 1 PL spectra of the InAs/GaAs QDs at 0. 14GPa and
15K excited by (a) the 530.8 nm and (b) the 632.8 nm

lines.
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Fig.2 PL spectra of the InAs QDs at ambient pressure (a)
under different excitation levels at 10K and (b) at different
temperatures under the 10mW excitation.
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Fig. 3 PL spectra of the InAs QDs excited by the 632. 8 nm
line under different pressures.
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Fig. 4 Pressure dependence of the PL peak energy (a) and
intensity {b) of the InAs/GaAs QDs
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Table 1 Pressure coefficients of the PL peaks of the I-
nAs/GaAs QDs obtained from the least-square
fits to the experimental data by using E(p) =
E0 +Al xP +A2 xP,.

E, A, 4,
Peak (eV) (meV/GPa) ( meV/GPa2)
P, 1.088 69(3) ~0.5
P 1.152 72(4) -1.1
P, 1.278 85(3) 0.1
P 1.479 106(4) -0.7
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Fig. 5  Pressure coefficients of the InAs/GaAs QDs as a
function of the PL peak energy. )
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