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Abstract The photoluminescence (PL) spectra of self-assembled Ing s Aly s As/Aly :Gag sAs quantum dots (QT)
grown on (311}A GeAs substrate were measured. The type- I character of PL related to the X valley was verified
by excitation power dependence of peak position and the PL spectra under different pressure, which was attribured
to the type- [ transition from X valley in Aly :GapsAs 1o heavy holes in Ing s Ale sAs. The high energy I'-related
transition was also observed above 70K and aasigned as the transition between I valley and heavy holes in Ing
Al: ;As. The X-valley split was discussed to interpret the observed second X-related peak under pressure.
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Fig. 1 PL spectra of [nAlAs/AlGaAs QDs at various
temperatures, grown on (311) A GaAs substrate The
inset shows the excitation power dependence of energy

of peak X, at 10K
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Fig. Z PL spectra of InAlAs/AlGaAs QDs
a1 varions pressures, measured at
ta) 15K and (h) 80K
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Fig. 3 {a) Pressure dependence of the PL peaks
energies ol In. s: Al s AsQDs and GaAssubstrate
(b Ypressuredependenceof the integrated intensi-
ties of peaks X, and X;
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Fig. 4 The projection of InAlAs bulk Brillouin zone an
the plane perpendicular to [311] axis. The projections
of X peints on the plane are also given
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Table 1 Energles and pressure coefficlents of PL
pesks in QDs sample obislned [rom leasi-square
fit of a quadratic retatlon E{p) =E{(Q)+a, X P
+a; X P 1o the experimental date

Peaks E(®) (eV) a1 {meV/GPa) a:ime¥Y/GPa®)
GaAs 1. 492¢4) 107¢6) =202}

X 2. 003(2) —17(1}

X, 1. 556(2) =17(1}
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