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Welcome to International Conference 
«NANOTECHNOLOGY AND 

NANOMATERIALS»!

It gives me a great pleasure to welcome you all
at the International Conference “Nanotechnology
and nanomaterials” (NANO-2023) that will be held
in Lviv from August 16 to 19, 2023. Its aim is to
promote scientific contacts and discussions between
researchers representing various fields. 

Previous NANO Conferences, held in Ukraine in
2013-2022, allowed the participants, including
young scientists, to familiarize with current research
and application problems in this area and thus
forward implementation of nanotechnologies into
innovations meeting public needs. The events also
gave the opportunity to young and early-career
researchers to attend lectures of internationally recognized experts and roundtable
discussions on the emerging fields in nanosciences and nanotechnologies.

Our previous International Conferences and Summer Schools received positive
feedback from international experts and from the media.  Now we are holding the
11th such meeting, for which we are deeply grateful to its indefatigable initiator
and organizer, Dr. Olena Fesenko and all her assistants, as well as to the universities
and institutes that hospitably welcome the participants.

This year above 600 registration forms have been received from scientists
representing more than 30 countries. We especially appreciate the participation in
the conference of our foreign colleagues, both those who attend here and those
who communicate their works remotely.    

The fruitful cooperation of scientists is highly important not only to science
itself. It helps us to overcome political  and war conflicts and misunderstandings
and to find our just peaceful future, which is now vitally important not only to
Ukraine but also to other countries.  

I wish the participants of the Conference to successfully share and broaden their
knowledge in nanoscience and nanotechnologies, to advance the networking and
launch new contacts between academia and research players in this area and thus
to create a good basis for further practical contributions.

May good health serve us and promote creative success in our research!

Academician of NAS of Ukraine,
Professor Anton G. Naumovets
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Phonon spectra and electron-phonon interaction 
in a quantum dot – quantum ring 

semiconductor nanostructure

Hnidko I.S., Gutsul V.I., Koziarskyi I.P., Makhanets O.M.

Yuriy Fedkovych Chernivtsi National University, 
Kotsyubynsky St. 2, Chernivtsi-58002, Ukraine
E-mail: hnidko.ihor@chnu.edu.ua

The intensive development of nanotechnology has made it possible to create
new nanostructures with clear geometric shapes. In particular, structures containing
quantum dots and nanorings have already been created and are being intensively
studied [1].

In this work, we investigate a nanostructure consisting of a cylindrical
semiconductor quantum dot (quantum well, GaAs medium), which through a finite
potential barrier (AlxGa1–xAs medium) is tunnel-connected to a coaxial cylindrical
nanoring (quantum well, GaAs medium).

The stationary Schrödinger equation for an electron is solved analytically
exactly. Radial wave functions are obtained as a linear combination of Bessel,
Neumann, and modified Bessel functions.

As for phonon spectra, the energies of bounded and interface phonons, as well
as the corresponding polarization field potentials, are found in the dielectric
continuum model. In this case, the potential of the polarization field of bounded
phonons is sought in the form of an expansion in terms of the complete system of
cylindrically symmetric Bessel and Neumann functions. To calculate the potential
of the polarization field and the energies of the interface phonons, the Laplace
equation is solved in each of the regions of the multilayer nanostructure using the
limiting conditions for the continuity of the tangential component of the electric
field strength and the normal component of the electric bias vector.

It has been found that the energies of bounded phonons in a nanostructure
coincide with the energies of longitudinal optical phonons of the corresponding
massive three-dimensional analogues of nanocrystals.

The energies of interface phonons are obtained from the solution of the
corresponding dispersion equations, and their value depends on the geometrical
parameters of the nanostructure.

1. V. D. Pham, K. Kanisawa, and S. Folsch, Quantum Rings Engineered by Atom Manipu-
lation, Phys. Rev. Lett. 123,066801 (2019).
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