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Finally to elucidate the quantum properties of MoS, QDs we investigated the
entanglement generation between one, two and three MoS, QDs that could underlie at the
composition of the MoS, triangular monolayer, and by coupling them to a photonic crystal
nanocavity[3] we theoretically investigate the degree and dynamics of the entanglement.
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Chalcogenide glasses and films are promising materials for application in optoelectronics
and photonics. Nanomultilayer structures based on chalcogenide glasses attract much attention
due to their property of direct surface relief formation under light or e-beam exposure with the
ability to use them for optical element fabrication, holography, etc. The aim of this study is
investigation of photo-stimulated processes during surface relief formation in Yb doped As,S;—Se
nanomultilayer structures. The As,S; glasses doped with Yb were prepared using melt-quenching
technique. Modification of chalcogenide glasses by rare-earth elements changes their thermal,
optical, structural and magnetic properties. Properties of As,S;:Yb glasses were studied using
DSC measurements, Raman, optical spectroscopy. The main observed effect under the
introduction of ytterbium into As,S;is the change of relative concentration of the main and non-
stoichiometric structural units characteristic for As,S; glasses. Chalcogenide glasses are
diamagnetics, in particular As,S; glass. Introduction of Yb dopant changes magnetic properties of
glasses. In constant magnetic field (B=6T) dependence of mass magnetization M=M(T), is
observed which is characteristic for paramagnetics and ferromagnetics in paramagnetic region of
temperatures and described by Curie-Weiss law. As,S;:Yb—Se nanomultilayer structures were
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prepared by cyclic thermal deposition in one vacuum deposition cycle with chalcogenide
thickness of 13 nm and Se —10 nm. The total number of nanolayers was 200.
Optical transmission was measured in 450-900 nm optical range in order to determine refractive
index, thickness and optical band-gap energy of As,S;:Yb and Se layers and As,S;:Yb— Se
nanomultilayers. Diffraction gratings were recorded by two laser beams (A=532nm) with
synchronous diffraction efficiency measurement at 650 nm wavelength.

Process of surface relief formation depended on the polarization of recording light beams.
Diffraction efficiency in transmission of recorded gratings was ~ 25% in absolute value. AFM
measurements have shown high quality of the recorded gratings relief.
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Optical recording processes, formation of amplitude-phase optical and even geometrical
reliefs in amorphous chalcogenide layers are rather well known. In spite of established
compositional, illumination, temperature dependences the influence of electrical parameters,
applied electric fields on these processes is not so much analyzed

The goal of the present work was the development, selection of light sensitive
chalcogenide layers and heterostructures made of As(Ge, Bi)-S(Se,Te) glass compositions and
their application for optical, holographic recording in one step, direct processes, which are
sensitive to the electric fields and conductivity of the chalcogenide layer.

It is shown, that small changes of As and Cl concentration in Se cause changes in
direction and value of light-induced mass-transport processes. These effects can be observed in
special heterostructures as well. New functionalities, operated recording processes can be realized
this way, enabling the creation of special photonic, sensor structures.
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