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» Si-based nanostructures for

- . HhI BT KRS
nano-electronics and opto-electronics % TAF

FHEE . Si still play a crucial role in today’ s microelectronics and integrated circuits. However,
based on the development of Si technology, one can fabricate Si-based nanostructures, like
Si nanocrystals (Si NCs), Si nanowires (Si NWs) to apply for the future nano-electronics
and opto-electronics. To meet the requirements of actual applications, some fundamental
issues should be addressed and further understood, such as the controllable growth of
Si-based nanostructures and doping effect in Si NCs, etcl,2. In this talk, we will report
some progress in our group on the controllable growth and device applications of Si
nanostructures. This work is partly supported by the National Key R&D Program of China
(2018YFB2200101) and the National Natural Science Foundation of China (NSFC) under
grant No. 61921005.
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» Plasmonics: what is it, and how can it be used in micro-electronics

Abstract: This talk gives an introduction into the research field of
plasmonics. It briefly explains what the term means, how it works, and

how it can be used in micro-electronics.

Guy A. E. VANDENBOSCH received the M.S. and Ph.D. degrees in Electrical
Engineering from the Katholieke Universiteit Leuven, Leuven, Belgium, in 1985 and
1991, respectively. Since 1993, he has been a Lecturer, and since 2005, a Full Professor at
the same university. Guy Vandenbosch has taught or teaches courses on “Electromagnetic
Waves”, “Antennas”, “Electromagnetic Compatibility”, “Fundamentals of Communication
and Information Theory”, “Electrical Engineering, Electronics, and Electrical Energy”, and
”Digital Steer- and Measuring Techniques in Physics”. His research interests are in the area
of electromagnetic theory, computational electromagnetics, planar antennas and circuits,
nano-electromagnetics, EM radiation, EMC, and bio-electromagnetics. His work has been
published in ca. 380 papers in international journals and has led to ca. 415 presentations
at international conferences. In the period 1999-2004, he was vice-chairman, in the period
2005-2009 secretary, and in the period 2010-2016 chairman of the IEEE Benelux Chapter
on Antennas and Propagation. In the period 2002-2004 he was secretary of the IEEE
Benelux Chapter on EMC. In the period 2012-2014 he was secretary of the Belgian National
Committee for Radio-electricity (URSI), where he is also in charge of commission E. Guy
Vandenbosch is a fellow of the IEEE. From September to December 2014, he was a visiting
professor at Tsinghua University, Beijing, China. In the period 2017-2020 he was a member

of the IEEE Electromagnetics Award Committee.
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» Design, manufacture and experimental study of metamaterials
based on planar spirals and omega-elements for wave control in the
microwave and terahertz ranges

1.Methods and stages of research.

2.Design and creation of metal-polymer absorbing metamaterials using
the vacuum-plasma technologies.

3.Microwave polarization converter consisting of rectangular omega
resonators located on a dielectric substrate.

4.0Optimization of metamaterial based on omega—elements for maximum
absorption with minimal reflection of terahertz waves.

5.Design of THz frequency range devices based on two—dimensional and
three—dimensional metamaterials.

6.Transition from a smooth spiral to a planar one.

7.Weakly reflecting absorbing metamaterial based on planar spirals.

8.Non-reflecting metasurface based on planar spirals as a polarization
converter of electromagnetic waves from linear to circular.

9.Conclusions.

gor Semchenko graduated from Gomel State University in
1981 with a degree in Physics. He earned a PhD in Physics and
Mathematics in 1984 at the Institute of Physics of the National
Academy of Sciences of Belarus in Minsk. In 1997, he was
awarded the degree of Doctor of Physics and Mathematics
(Higher Doctorate) at the Institute of Physics of the National
Academy of Sciences of Belarus in Minsk. In 1999, he got

a Full Professor at the Higher Attestation Commission of
the Republic of Belarus in Minsk. In 2021, he was elected a corresponding member of the

National Academy of Sciences of Belarus. His research interests are focused on the field of
electrodynamics of artificial anisotropic structures and metamaterials. Professor Semchenko
was a scientific supervisor of six PhD students and one Doctor of Science. He was a supervisor
of more than 25 international scientific projects. He is a coauthor of more than 350 scientific

papers. His works include 4 monographs, 13 chapters in collective monographs, more than 110
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» Modeling, simulation and experimental study of metamaterials with
helical and omega inclusions for microwave and THz range

Igor Semchenko, Sergei
Khakhomov
Francisk Skorina Gomel State
University
Belarus

In this paper, design, manufacture and experimental study of metamaterials based on
helical and omega inclusions for microwave and THz range have been carried. The ANSYS
HFSS program was used to design the structure and determine the response values. The
numerical experiment was carried out using a sample obtained by the Latin hypercube method
in the DesignXplorer module of the ANSYS Workbench program. The parameters of the
metamaterial obtained as a result of optimization and the parameters obtained as a result of
finite element modeling in the ANSYS HFSS program were compared.

Using computer-aided design programs, additive manufacturing means, such as
numerically controlled equipment, the samples of metasurfaces for screening metal or
metallized objects of a complex shape and reducing the reflection of radiation from them

have been produced and experimentally studied. Experiments were carried in echoless

chamber.
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» Progress in Advanced Technologies for Future European Satellite
Applications

Professor Jiasheng Hong, DPhil
(Oxford), Fellow of IEEE
Heriot Watt University,
Edinburgh, UK

Abstract: There are fast-growing satellite-driven services and applications including
the emerging 6G for wireless communications that deploys complex RF spectrums and
its infrastructure will need to ensure seamless access to any telecommunications service
anytime and anywhere via seamless connectivity between terrestrial and satellite. These place
great demand for developing advanced RF front-end components/subsystems on satellite
payloads. This talk will highlight the progress in R&D of Advanced Technologies for Future
European Satellite Applications (TESLA) supported by the European Union’s Horizon 2020
Research and Innovation Program. It will focus on some R&D activities and results related to
technologies and applications for flexible payloads and big constellation systems & internet
with specific topics including K/Ka-band beamforming network for active phased array, novel
tunable components for satellite communication, slot array antenna designed for a 200 GHz
band and silicon micromachining, microfluidic-based ultra-wide tuning technique for dielectric
resonators and filters, 3D-printed compact/high-Q filters based on conical posts/higher
spherical mode, additive manufacturing of non-homogenous ceramic dielectric structures,

and robust tolerance design of filter with improved frequency response for Q-band satellite

applications.
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» Integrated Optical Bench On A Chip for Infrared Spectroscopy:
Principles and Applications to Materials Identification in Agri-Food
and Environmental Monitoring

This talk will cover principles of a MEMS-based optical spectrometer, which evolved
from R&D to a commercial product of a startup company.

The applications cover, food analysis, precision agriculture and environmental
monitoring.

Biography: Tarik Bourouina holds M.Sc. in Physics, M.Eng. in Optoelectronics, Ph.D. in
MEMS (1991), and Habilitation HDR (2000) from Université Paris-Sud, Orsay.

Tarik Bourouina took several positions in France and in Japan, at the Université Paris-
Sud Orsay in 1995, at the French National Center for Scientific Research (CNRS) and at The
University of Tokyo from 1998 to 2001.

Since 2002 he is full Professor at ESIEE Paris, Université Paris-Est. He used to be
the Director of the joint Master dual-degree in MEMS Engineering between ESIEE Paris
and NTU-Singapore from 2003 to 2007. Since 2008, he is acting as the Director of a Joint-
Supervision PhD Program between Université Paris-Est and NTU-Singapore.

His entire career was devoted to the field of MEMS and Lab-On-Chip. He had several
contributions in optical MEMS, among which the smallest MEMS-based FTIR Optical
Spectrometer, NEOSPCTRA, jointly developed with Si-Ware-Systems, awarded the Prism
award on photonics innovation in 2014. In 2017, he was the recipient of the Chinese Academy
of Sciences President’s Fellowship, as visiting scientist at the Changchun Institute of Optics,
Fine Mechanics and Physics (CIOMP).His current interests include fundamental micro-
opto-fluidics and micro- nano-structured materials, also seeking applications in the areas of
Sustainable Environment and Smart-Cities.

Among his contributions to the scientific community, Dr. Bourouina served in
the Technical Program Committee of IEEE MEMS from 2012 to 2013. He is now
serving as an Editor in two journals of Springer-Nature Group:‘Light: Science and
Applications’and‘Microsystems and Nanoengineering
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