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Growth and opto-electronic properties of
semiconductor nano-structures
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Abstract

A series of II-VI  compound
semiconductor, including  CdSe/ZnSe
quantum dots (QDs), CdTe/ZnSe QDs,
ZnMnTe/ZnSe diluted magnetic
semiconductor (DMS) QDs, ZnSe:Cl

epilayer, and ZnCdSe epilayer were grown
by molecular beam epitaxy. We found that
the ripening rate of CdSe quantum dots was
enhanced by ZnSe partial capping. There are
quantified the dynamics of the observed
ripening process with partial capping
thickness. The CdTe/ZnSe QDs were
fabricated by controlling the growth process
using the Stranski - Krastanov (SK). In
the case of ZnMnTe QDs, SK growth mode
was identified by the atomic force
microscopy, reflection high energy electron
diffraction patterns and cross section
transmission electron microscopy. The



wetting layer thickness 1is determined
between 2.2 and 2.4 ML. Strong polarization
was observed due to the magnetic splitting
of the hole spin states in the ZnMnTe QDs.
However, the energy splitting is only about
2 meV. For the ZnSe:Cl epilayers, the
dopant concentrations were determined
using the plasmon frequencies, which were
obtained from the Raman scattering spectra.
They were in good agreements with that
were obtained by the Hall measurements. In
addition, the optical properties and carrier
dynamics of self-assembled GaN/AlGaN
quantum dots were investigated.
Furthermore, the fluorescence properties
including statistic and dynamic process of
colloidal single CdSe/ZnS quantum dots
were studied by using the time-resolved
laser scanning con-focal —microscope.
Specific fluorescence feature such as
fluorescence blinking and decay lifetime
fluctuation were observed. The dark period
of fluorescence intensity is a fatal problem
for the colloidal QD application in single
photon emitter and biological labeling.
Surface modification and incorporation of
metal nano-particles were used to enhance
the fluorescence intensity and reduce the off
periods.

Keywords: molecular beam epitaxy, CdSe,
CdTe, ZnMnTe, GaN, single quantum dots,
fluorescence blinking
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