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Over the past two decades research on structures
in the size regime of nanometers has proven tabeob
the most rapidly growing fields of modern scienthis
sector is being investigated by solid state phytsci
inorganic chemists, physical chemists, colloid cistsn
material scientists, and recently even biologicastists,
medics and engineers. One access to prepare quantum
dots by chemical methods is a colloidochemical dte
advantage of this kind of preparations is theisaélity:
by choosing primary materials and stabilizers, care
produce nearly any semiconductor material as nateyme
sized particles, some of them even in considerable
guantities.

The presentation will cover recent advances
made in the synthesis and in the characterization
including the optical and electrical propertieCafS,
CdTe, HgTe, and CdHgTe nanocrystals (NCs) capped
with organic surfactants and self-assembled into
superstructures (named also “artifical solids”). Wi
report on the investigation of the correlation begw NCs
size, chemical nature of the surfactants, inter-NCs
separation, inter-NCs dielectric medium, and theiagh
of the substrate. We will outline our results fretadies
on compact layers of very small CdS nanocrystalshvh
will be compared to the results from crystallinetenil
together with simple theoretical modelling.

A second topic to be covered will be the charge
carrier transport in nanoporous zinc oxide ele@s®y
applying a simple phenomenological model in the
analysis of transient photocurrents arising inipaldte
ZnO films, several information are gained concegrtime
transport of electrons through the nanoporous rétwo
From the results of experiments using electrodéis wi
different thicknesses of the ZnO film, the drivifagce of
the transport is identified as a gradient in the
electrochemical potential across the electrode.
Furthermore, since no effect of the ambient tentpesa
on the transport dynamics at positive potentials is
observed, an tunneling mechanism is proposed éor th
basic electron exchange between adjacent partijes.
changing the average size of the ZnO particles,
information about the height and the width of the
potential barrier are drawn for the different enbks of
nanoparticles.

A third section of the talk will deal with results
on multilayered (also called “onion-like”)
nanoheterostructures. Recent progress made in the
preparation and characterization of three- and five
layered structures from 11-VI semiconductor matisria
will be shown. We intended to prepare and charaeter
by high resolution transmission electron microscopy
(HRTEM), powder X-ray diffraction (P-XRD) as weléa
temperature-dependent absorption and fluorescence
spectroscopy the structure ZnS/CdS/ZnS. A very
demanding experimental endeavour is the attempt to
prepare a multiple quantum dot quantum well hatingy
wells in a given particle. The materials combinatio
mercury and cadmium sulfide leads to particledef t
composition CdS/HgS/CdS/HgS/CdShese five-layered
nanocrystals have been prepared in several cotigrasi
giving rise to quantum dots that contain a doubdd w
electronic structure. Both HgS wells are eithethick as
a monolayer or as two monolayers. The wells are
seperated by a wall of two to three monolayersafs C
which consequently leads to a family of novel ées.
Basic theoretical modelling will also be presented.



