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Photoluminescence Characterization of Vertically Stacked InAs Quantum Dots
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Abstract The epilayer of vertically stacked, self-assembled InAs Quantum Dots (QDs) was grown by MBE with solid
sources in non—cracking K-cells. An attractive feature of vertically stacked InAs/AlGaAs quantum dots, which were buried in
AlGaAs high potential barrier and spacer epilayer, exhibits an unknown macroscopic quantum phenomenon. In the vertically
aligned QDs, due to many-body effect and quantum-mechanical renormalization, the electron ground state splits into series of
peaks of which the intensity gradually, systematically decreases to redshift direction with a wavelength constant.

Photoluminescence (PL) of quantum dots embedded in high potential barriers is studied as functions of barrier thickness and
temperature. With the increase of barrier thickness, both of sirengthened two-dimensional electron gas (2DEG) structure and
strongly localized electron wave functions can increase the carrier recombination. The PL recombination characteristic of the
samples with the barriers adjacent to a Si—doping GaAs layer is different from that of samples with barrier adjacent to an

i-GaAs layer.
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Fig.1 Structure of 5-period vertically stacked
size—controlled QDs samples
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Fig.2 PL spectra. Temperatures of two curves are at 21K
and at 60K, the laser excitation power is 26 mW,
and the peak distance of the ground state splitting
is about 46.9 nm. The inset is energy level diagram
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Fig.3 PL spectra of the variation of upper and bottom
side barrier thickness with 0, 3, 7, 15, and 50 nm.
The recombination without barriers is very strong
compared with that of the other 4 samples. With
increasing barrier thicknesses, the recombination
produces the different appearance. The inset is
energy level diagram
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Fig4 PL spectra of the variation of bottom side barrier
with 3,7,15, and 50 nm adjacent to a Si-doped
GaAs layer. The inset is energy level diagram
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Fig5 PL spectra of the variation of the doped upper and

bottom side barrier with 3,7,15, and 50 nm adjacent

to a Si—doped GaAs layer. The inset is energy level
diagram
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