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/nstitute for Nuclear Problems, BSU @ INP

Laboratory of electrodynamics of
nonhomogeneous meaiums

~ 20 persons

2

5
5
3

ScD (Research professors)
PhD

PhD students

MS students
Undergraduate students

8 INTAS projects

2 NATO SfP

2 NATO linkage
1ISTC

3 EU FR7

3 IB BMBF (Germany)

Lecture Courses:

Physics of nanostructured materials,
Computational electrodynamics,
Light - matter interaction
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Institute for Nuclear Problems, BSU
http://inp.bsu.by/

Laboratory
of Electrodynamics of Nonhomogeneous
Research directions: Media http://nano.bsu.by/

A Nano-scale elements of high-frequency (microwave-to-optical) electrical circuits

A Wave processes and signal propagation in nano-scale components and integrated
nano-structured systems

A Electromagnetic response of composite materials with nano-sized fillers

A new research discipline 8 nanoelectromagnetics J
has been introduced

NANOMETER HANDBOOK OF
STRUCTURES NANOPHYSICS

Theory, Modeling, and Simulation Nanotubes and Nanowires

Introduction to
Complex Mediums for
Optics and Electromagnetics

Editors: Werner S, Weiglhofer + Akhlesh Lakhtakia

Terahertz radiation from
carbon nanotubes

i : Nanoelectromagnetics of
Electromagnetlcs of Carbon low-dimensional structures Klous D. Saer

Nanotubes
_ AKHLESH LAKHTAKIA, EDITOR
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http://nano.bsu.by/
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Institutional Development
of Applied Nanoelectromagnetics:
Belarus in ERA Widening,
FP7-266529 BY-NanoERA

Nanocarbon based
components and materials for
high frequency electronics,

FP7-247007/ CACOMEL
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Nanocarbon based

composite materials for
electromagnetic applications
ISTC B-1708

Terahertz
applications of carbon-based
nanostructures,

FP7-230778 TERACAN

CNT-based composite
materials for electromagnetic
shielding in microwaves,
NATO CBP.EAP.CLG 98391




BY-NANOERA Consortium

Institutional Development of Applied Nanoelectromagnetics:
Belarus in ERA Widening

Institut fur Festkorperphysik
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FP7- 266529 BY - NanoERA: Objectives

Institutional Development of Applied
Nanoelectromagnetics: Belarus in ERA
Widening

As a principal goal, the project implies

Reinforcement of the cooperation capacities of INP BSU in ERA
through the institutional development of the new research discipline
d applied nanoelectromagnetics
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Nano carbon based components and materials for high frequency elec-

tronics
Partner Number Partner name Partner short name Country
I (beneficiary) Technische Universitét TUB Germany o‘
Berlin, Institut fiir @
Festkorperphysik (03
2 (partner organi- | University of Joensuu uJo Finland
zation) @
3 (partner organi- | Universita degli Studi di UNF Ttaly w 6‘
zation) Napoli Federico IT CO 0
4 (partner organi- | University of Latvia, Insti- ISSP Latvia k k,‘ v
Zation) L=t re=rtorte I‘u_y STCS c m ¢
—— 4
5 (partner organi- | Belarus State University, In- | INP Belarus Q,‘ ,‘ “0
zation) stitute for Nuclear Problems ? ?Q ’5
— at Q
6 (partner organi- | A.M. PTORTOTOvGretrerat PF Russia Q@
zation) Physics Institute of Russian (,
Academy of Sciences &
7 (partner organi- Kurnakov I11_stit‘ute o_f Ge'neral 1GIC Russia <Q
zation) and Inorganic Chemistry,
Russian Academy of Sci-
ences
Table 1: List of Work Packages
Work ; . Beneficiary/Partner or- Start End
° Work package title S
package n __— — ganisation short name | month | month
_ "Electromagnetic compatibility in o TN S TND T
| = - TUB, UNF / INP, IGIC 13 48
Npano scale
CNTsasT . role of | TUB, ISSP, UNF /INP,
2 L . T 1 48
spatial irregularity IGIC
z C l dar C l S i 3 x'r B x'r 3 ] J
3 Nonlinear optics of CNTs TUB, UJO / GPL, INP 7 48
A High-frequency response of nanocar- | UJO, ISSP,TUB / GPI, 1 17
bon-based materials INP




People

International Research Staff Exchange Scheme

2. List of participants (beneficiaries and partner lorganisations)

Annex | - “Description of Work” |

DESCRIPTION OF WORK
FETAT Partner nhame SO Country
Number short nhame
PART A 1 Beneficiary 1 Lambin, Philippe LPS Belgium
1. Grant agreement details o . ;
2 Beneficiary 2 Mark, Geza MFA Hungary
Full Title: Fundamental and Applied Electromagnetics of Nano-Carbons . .
3 Beneficiary 3 Bellucci, Stefano LNF Italy
Acronym: FAEMCAR
Proposal Number: 318617 4 Beneficiary 4 Banys, Juras LPTDS Lithuania
Scientific Panel: Physics o~
5 Partner 5 Kuzhir, Polina
Grant Agreement Number: PIRSES-GA-2012- 0 ) INP Belarus
Duration of the project: 48 months 6 Partner 6 Chernozatonsky, Leonid IBCP-RAS Russia
7 Partner 7 Dovbeshko, Galyna IP-NASU Ukraine
Beneficiarylpartner
Work : organisation short Start End A_\
package n° Sl sl name month | month 0
ﬁsis and fuctionalizm\ 0 0”
multi-walled CNTs and fabrication h e
of composite materials on the basis LNF I INP, IP-NASU 1 36 o °
of different forms of nanocarbon, e C
both laboratory made and c\
Peagmerially avaiable__—| X A
Electromagnetic response of A ﬁ
pure nanocarbons and LPS. MFA. LETDS | INP )
2 nanocarhon-based composites ’ ' ’ 1 36 ’
. : . IBCP-RAS
in radio, microwave and THz
frequency ranges
Electromagnetic wave o G
interaction with functionalized - _7 @
3 nanocarbons. Radio frequency L’Tgcg?Aéﬁ;Dﬁ;éﬁp 12 48 @ G
and microwave response of !
saline CNT solutions
4 Electromagnetics of graphene  |LF'S. MFA, LNFIINP.IBCP-{ 48
and graphene-like structures RAS




PHYSICAL REVIEW B 85, 165435 (2012)

Experimental evidence of localized plasmon resonance in composite materials containing
single-wall carbon nanotubes

M. V. Shuba, A. G. Paddubskaya, A. O. Plyushch, P. P. Kuzhir, G. Ya. Slepyan, and 5. A. Maksimenko
Instinute for Nuclear Probiems, Belarus Srare University, Bobruiskaya 11, 220050 Minsk, Belarus

V. K. Ksenevich and P. Buka
Deparnment of Physics, Belarus State University, Nezalezhnasisi Avenue 4, 220030 Minsk, Belarus

D. Seliuta, I. Kasalynas, J. Macutkevic, and G. Valusis

C. Thomsen
Institurt fiir Festkorperphusik, Technische Universirdr Berlin, Hardenbergstrafie 36, D-10623 Berlin, Germany

A. Lakhtakia
Nanoengineered Metamarerials Group, Department of Engineering Science and Mechanics, Pennsylvania Stare University,
Universiry Park, Penmsyivania 16802-6812, USA

Projects visibility (2010 -2012)

Invited talks : 7 (INP)
e.g. 2010 International Symposium on
Electromagnetic Theory (Berlin)

Talks: 45 in total, most of them are oral
presentations

Papers published: 39 in total in PRB, APL,

DMR ,etc

PHYSICAL REVIEW B 81, 205423 (2010)

Terahertz conductivity peak in composite materials containing carbon nanotubes: Theory and
interpretation of experiment

G. Ya. Slepyan, M. V. Shuba, and S. A. Maksimenko
Institute for Nuclear Problems, Belarus State University, Bobruiskaya 11, 220050 Minsk, Belarus

C. Thomsen
Institut fiir Festkorperphusik, Technische Universitit Berlin, Hardenbergstr. 36, D-10623 Berlin, Germany

A. Lakhtakia

Thin Solid Films 519 (2011) 4114-4118

Contents lists available at ScienceDirect

Thin Solid Films

journal homepage: www.elsevier.com/locate/tsf

Microwave probing of nanocarbon based epoxy resin composite films:
Toward electromagnetic shielding

P. Kuzhir **, A. Paddubskaya?, D. Bychanok? A. Nemilentsau ? M. Shuba?, A. Plusch ? S. Maksimenko ?,

S. Bellucci ®, L. Coderoni ®, F. Micciulla®, 1. Sacco®, G. Rinaldi €, J. Macutkevic 9, D. Seliuta9,
G. Valusis 9, . Banys ©

Diamond & Related Materials 19 (2010) 91-99

Contents lists available at ScienceDirect

Diamond & Related Materials

journal homepage: www.elsevier.com/locate/diamond

Dielectric properties of a novel high absorbing onion-like-carbon based
polymer composite

J. Macutkevic **, P. Kuzhir ®2, D. Seliuta®', G. Valusis ®', ]. Banys °, A. Paddubskaya ?, D. Bychanok "2,
G. Slepyan 2, 5. Maksimenko "2, V. Kuznetsov %, S. Moseenkov %, 0. Shenderova °, A. Mayer “6, Ph. Lambin ¢

APPLIED PHYSICS LETTERS 97, 073116 (2010)

Terahertz sensing with carbon nanotube layers coated on silica fibers:
Carrier transport versus nanoantenna effects

Dalius Suc,\liuta,1'2’a1 Irmantas Kaéalynas,1 Jan I'\r1a£:utke\.fic,1 Gintaras Valuéis,1

Mikhail V. Shuba,® Polina P. Kuzhir,® Gregory Ya. Slepyan,3 Sergey A. Maksimenko,?
Vitaly K. K_s_en_e\.f_i«::_h,_4 Viadimir S_arn_uilov_,5 and Qi Lu®



Current activity

To organize a set of workshops and seminars on NEM

J

Thetalk OoPresentation of ne@47(U pr o
CACOMEL and FP7- 266529 BY -Nano ERAO

has been delivered by Sergey Maksimenko

NATURE PHOTONICS | VOL 4 | OCTOBER 2010

>

The Second International
Workshop on Nanocarbon
Photonics and Optoelectronics
Koli/North Karelia/Finland
1-6 August 2010




Current activity

A Special Session

A 1 "Electrodynamics of nanowires
D and nanotubes" headed by Prof.

G. Slepyan (INP) has been

D organized as a part of BY-
NANOERAactivity at the Intern

C‘Q Conf on Electromagnetics in
Q Advanced Applications & IEEE
APS Topical Conference on

l,gggg,i,esggegg,vyog Antennas and Propagation

© in  Wireless Communications,

Int. Conference on September 12-17, 2011 Torino,
Electromagnetics in Italy, http : //www .iceaa net/

Advanced Applications
September 12 -17 2011
Torino, Italy
SS on Electromagnetics
of nanowires and
nanotubes
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