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<Study of electronic energy levels in InGaAs self-assembled quantum dots grown on
GaAs(311)B> (E. Nazvanova, T. Okuno, Y. Masumoto, K. Akahane*, S. Lan*, Y. Okada*, M.
Kawabe*) *Institute of Materials Science, University of Tsukuba,

The self-assembled InGaAs quantum dots (QDs) grown by Hydrogen-assisted MBE on
(GaAs(311)B substrate at different substrate temperatures were studied at Helium
temperatures.

The thickness of In, ,GaysAs was 8.8 monolayers, and the average QDs sizes and density for
the samples grown at different temperatures were 20-30 nm and 1.4x10%/ecm® in case of
substrate at 460C; 30-40 nm and 8.0x10"%cm? at 480C; and 50-60 nm and 3.3x10"%/cm? at 500C.
At lower growth temperatures the QDs became smaller in size and increasingly highly-packed
without coalescence, therefore the expected quantum confinement and lateral optical coupling
should be larger for 460C-grown samples.

Photoluminescence excitation (PLE) spectroscopy was expected to reveal excited-state
transitions and the size dependence of the dots coupling. The photoluminescence (PL) spectra of
all the studied samples exhibit very strong QDs bands at 1.30-1.32 eV {940-950 nm). To clarify
the energy levels and to estimate a coupling between the dots, the measurements of the PLE
spectra of QDs in a wide range including quasi-resonant excitation at 1.26-1.47 eV (842nm -
982nm) were conducted. PLE spectra were detected at 935nm, 940nm and 945 nm. For the
samples grown at 480 and 500K, PLE did not reveal any structure in the range 900-940 nm,
although for the sample grown at 460K there was a discrepancy between the spectra registered
at 935 nm and 940 nm, and it might be a structure in the vicinity of 900 nm. We considered that
behavior as a first sign of the possible coupling between the dots in the sample. To confirm this
idea and obtain the structure more distinctively, the measurements must be continued in the

excitation range 850-350 nm.
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