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The present conference proceeding contains the abstracts of 10-th Ukrainian
scientific conference on physics of semiconductors (USCSP-10) with participation of
scientists from abroad.

The materials reflect the content of the conference papers, in which the novel results,

state and perspectives of research in the field of semiconductor physics on principal
directions are stated: new physical phenomena in the bulk and on the surface of
semiconductors, the physical phenomena in low-dimensional structures, the physics of
semiconductor devices, issues of micro- and nanoelectronics, advanced physical and
technical aspects of semiconductor sensing and optoelectronics, microwave and terahertz
electronics, materials science, semiconductor technology and diagnostics materials. The
most part of appropriate full reports under the recommendation of program committee and
editorial board will be published in the subject issues of the scientific journals: "Ukrainian
Journal of Physics", "Journal of Physical Research™, "Semiconductor Physics Quantum
Electronics & Optoelectronics”, "Functional Materials”, "Technology and design in
electronic equipment”, "Photoelectronics”, "Sensor Electronics And Microsystem
Technologies”.

Abstract edition is carried out from author’s original copies prepared for printing by
Program committee and an editorial board of conference.



Radiation-induced modification of uncapped InGaAs/GaAs

uantum dots
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Baolai Liang®and Yuriy I. Mazur®
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The structures with capped In,Ga;.,As/GaAs quantum dots (QDs) are
rather insensitive to ambient conditions and are used in semiconductor lasers
and LEDs, photodetectors, the so-called surface quantum dots (SQD), are
highly sensitive to ambient gaseous atmosphere, thus they are the prospective
candidates for use as sensors, e.g., for gas detecting, analysis of water and
various solutions. Moreover, unlike capped QDs the SQDs can be more easily
damaged by rough environmental conditions, and among them, especially by
y-radiation. The aim of the present report is to analyze the radiation resistance
of SQD.

We studied the influence of y-irradiation on the morphology and light-
emitting characteristics (including intensity, peak position and half-width of
photoluminescence bands) of uncapped In,Ga;,As/GaAs SQDs. The arrays
of SQDs were grown on GaAs (100) substrates. To study the dose-dependent
variation of SQDs arrays we applied irradiation with doses in the range 1+10°
kGy range. Morphology alteration of uncapped SQDs arrays under y-
treatment was characterized by atomic force microscopy (AFM) with statistic
data processing. Light-emitting properties of In,Ga; ,As/GaAs SQDs were
analyzed by photoluminescence method using solid state laser with hv = 2.33
eV for excitation. Spectra were registered at the temperature 7 K.

The observed morphology changes are: with increasing radiation dose
the average size of SQDs gradually increases while the surface density of
SQDs decreases. The bi-modal size distribution of SQDs was revealed. It is
preserved up to the doses of 10° kGy, however, the SQD structure is almost
completely smeared off by irradiation with the dose of 10° kGy. The bi-modal
size distribution of SQDs was confirmed by photoluminescence
measurements by observation of two peaks corresponding to the SQDs of
different average sizes. Dose-related changes of photoluminescence intensity
are not monotonous. Irradiation with low doses of y-quanta leads to the
increase of luminescence intensity which was ascribed to the known “low-
dose effect” (it implies the annihilation of the initially existing structural
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defects with the newly formed defects that were created by radiation). Further
intensity increase at higher-dose irradiation is explained by enhanced transfer
of carriers from wetting layer to QDs via radiation-induced defect levels,
however luminescence bleaches at the doses about 10° kGy. The spectral
position of both SQD-related luminescence band remains unaltered or weakly
blue-shifts under irradiation which is explained by counter-play of two
effects: growth of the average sizes of QDs and out-diffusion of indium from
QDs.

The observed changes of InGaAs SQDs morphology and optical
properties imply that gamma-irradiation with low and moderate doses can be
used as a tool of surface engineering in the case of InGaAs SQDs.
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