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Interactions between a point-defect state and electron quantum states in InAs

self-assembled quantum dots
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Photoluminescence (PL) properties
of the strain relaxed InAs quantum dots
(QDs) are studied as a function of
temperature from 10 to 300 K. Two
groups of QDs induced by strain
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relaxation are observed in the PL spectra.

The PL peak position of the relaxed
(non-relaxed) QDs locates at a higher
(lower) energy. TEM images prove QDs
are distributed into two groups and
indicate the QDs relax the strain by
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diffusing indium to GaAs.

In the 120- 200 K temperature
range, we observe a decrease of the PL
FWHM of the relaxed QDs and an
enhancement of the integrated PL
intensity of the non-relaxed QDs with
temperature increasing. These abnormal
temperature behaviors are attributed to
the carrier transfer from the relaxed to
non-relaxed QDs by means of a
non-resonant  multi-phonon  assisted
tunneling process.
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