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Monoaou yuyeHbin:

HOBbIW OMbIT,
yMeHue pabotaTb B KOMAHAE,
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Ponb mexayHapoaHOU MO6UNBLHOCTU AN POPMUPOBAHUA MONOAOIO
uccnepnoeartens U pasBUTUA Kapbepbl OMBITHLIX YyYeHbIX

OnNbITHbLIN YYEHbIN:

HOBbIW OMbIT,
POCT aBTOpUTETA B NpodeccnoHanbLHoOU cpeae
(H-factor, nybnmMkaumm B BbICOKO-PEUTUHIOBbLIX XYpPHanax,
opraHm3aums KoHdepeHUun (cneucekummn),

yyacTtue B npodeccuoHanbHbIX coobLlecTsax),

NpUBNEYEHNE HAaYYHON MONOAEXMN U 3PenblX CNELMANIMCTOB K BbIMO/THEHUIO
MNPOEKTOB, YrnybneHne n/munn paclumpeHne nonsa AesTenbHOCTH,
POCT M YCU/TEHNE Hay4YHOW KOMaH/bI;

noaroToBka, noaaya, nojiyd4yeHNeE n BbINOJIHEHNUE HOBbLIX NMPOEKTOB

Qamrml Pa3BUTUA NPpUXoAUT Ha CMEHY CTpaTernm BbiXkuBaHus




Institute for Nuclear Problems, BSU é;; INP

Laboratory of electrodynamics of
nonhomogeneous mediums

~ 20 persons Lecture Courses:
Physics of nanostructured materials,
Computational electrodynamics,

PhD Light-matter interaction
PhD students

MS students
Undergraduate students

2 ScD (Research professors)
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8 INTAS projects

2 NATO SfP

2 NATO linkage

1 ISTC

3 EU FP-7

3 IB BMBF (Germany)



Institute for Nuclear Problems, BSU

http://inp.bsu.by/ Laboratory
of Electrodynamics of Nonhomogeneous

Research directions: Media http://nano.bsu.by/

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

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

« Electromagnetic response of composite materials with nano-sized fillers

A new research discipline - nanoelectromagnetics -
has been introduced

THE HANDBOOK OF NANOTECHNOLOGY

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

4 Nanoelectromagnetics of
EIectromagnet|cs of Carbon low-dimensional structures ey
Nanotubes
_ AKHLESH LAKHTAKIA, EDITOR
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http://nano.bsu.by/

PuHarHcHUposarine
Pecny6bnukaHckuin 6ropxet / MHTC = 50/50

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

3adaHusi TKIMHMU,
npoexkmebl MuHo6pa3oeaHus, Nanoelectro

MOJI00€XXHble 2paHMbI -ma g” etics

MuHob6pa3oeaHusi

bPoOOU

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
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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
- applied nanoelectromagnetics

v OpraHusaumst KOHMEPEHLMN N CNELICEKLNIN, MOCBALLEHHBLIX HAHO3/IEKTPOMArHETU3MY,
Ha KPYMHbIX KOH(epeHUusX;

v AHanuTnyecknin 0630p COBPEMEHHOIO COCTOSIHUSA U TEHAEHUMIN Pa3BUTUS
HaHO3/1IEKTPOMArHeTn3ma;

v dopMynMpoBKa AONTOCPOYHOM CTpaTeErnmn pa3BUTUS HaydHOro KOJIIEKTUBA
(nabopaTtopun anekTpoanHaMuKn HeogHopoaHbix cpea HAW A BIy);

v Ycunenune npuknaaHon COCTaBSIOLWLEN UCCNENOBaHUN;

v HanaxxueaHue n ykpenneHne MHTC;

v [Mogayva HOBbIX HAY4YHbIX MPOEKTOB Ha KOHKYpchl (FP7, Horizon 2020) — Heob6xoamM

BbICOKWUI YPOBEHb 3KCMEPTU3bI.



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
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_ "Electromagnetic compatibility in o TN S TND T
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Npano scale
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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.qg. 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 Seliuta,1'2’a1 Irmantas Kaé‘alynas,1 Jan I'\r1<':u:utke\.fic,1 Gintaras Valuéis,1
Mikhail V. Shuba,® Polina P. Kuzhir,® Gregory Ya. Slgpyan,s Sergey A. Maksimenko,?

Vitaly K. K_s_en_e\.f_ic_h,_4 Viadimir S_arn_uilov_,5 and Qi Lu



Current activity

To organize a set of workshops and seminars on NEM,

The talk “"Presentation of new EU projects FP7-247007
CACOMEL and FP7-266529 BY-NanoERA",

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
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Advanced Applications
September 12-17 2011
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A Special Session
"Electrodynamics of nanowires
and nanotubes" headed by Prof.
G. Slepyan (INP) has been
organized as a part of BY-
NANOERA activity at the Intern
Conf on Electromagnetics in
Advanced Applications & IEEE-
APS Topical Conference on
Antennas  and Propagation
in  Wireless Communications,
September 12-17, 2011 Torino,
Italy, http://www.iceaa.net/
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Current activity

To organize a set of workshops and seminars on NEM,

& VANOMEET)

_ '/ _24-27 May 2011, Minsk, Belarus 2037

International conference on Physics,
Chemistry and Applications of
Nanostructures "Nanomeeting 2011",
May 24-29, 2011, Special session on
Nanoelectromagnetics has been
organized under a support from BY-
NANOERA. The support is
acknowledged in the Conference
Program and in the Conference
Proceedings (World Scientific, 2011).

http://www.nanomeeting.org/

Special Session
“Nanoelectromagnetics”

ORGANIZERS

Ministry of Education of Belarus

Belarusian State University of Informatics and Radicelectronics
Université de la Meéditerranee Aix-Marseille 11

Nanyang Technological University

EU FPT project FP7-266529 BY -NANOERA

Centre National de la Recherche Scientifique

Belarusian Republican Foundation for Fundamental Research

Faldes

Maotorola

IC Company

Professional Radio Systems


http://www.nanomeeting.org/
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We acknowledge
a financial support from

« EU FP7 BY-NANOERA
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- BSU

 Representative office of Optec
Holding B.V. in Belarus

Chairmen: 0. Ivashkevich  www.nano.bsu.by/
S.Maksimenko


http://www.minsk.nemiga.info/zamkovaya-gora.htm

LEESX

Akhlesh Lakhtakla Pennsylvanla State Unlver5|ty USA

Elasticity at the nanoscopic scale
Philippe Lambin, Dept of Physics, FUNDP, Belgium

Enhanced light-matter interaction in plasmonic nanostructures
Sergey Gaponenko, Stepanov Institute of Physics, Belarus

Towards Single Photon Sources at Room Temperatures for Quantum
Cryptography Application
Axel Hoffmann, Institut fiir Festkérperphysik, TU Berlin, Germany

Solid-state based room temperature terahertz imaging systems
Gintaras Valusis, Center for Physical Sciences and Technology, Lithuania

Concept of photonic density of states in nanoelectromagnetics: theory and
applications
Gregory Slepyan, Research Institute for Nuclear Problems, Belarus

@rage H-factor is @




A special tutorial “"Emerging Nanoscientific Developments”
has been presented by 6 key lectures and 11 invited talks.

SPIE

Proceedings: A special issue "Fundamental and
Applied Nanoelectromagnetics” IS under
development in Journal of Nanophotonics,
http://spie.org/x3650.xml

TImpact Factor: 1.570* I

Subject Category Rankings: 29t out of 77 journals in Optics;
37t out of 66 journals in Nanoscience & Nanotechnology*
*From the 2011 Science Edition of Thomson Reuters' Journal
Citation Report®

An SPIE e-Journal

'nllf!‘..ll of

Nanophotonics
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Current activity

To prove necessity and promising capability of NEM in the core
objective of FP7 Theme 4 'NMP" and to develop a concept of
nanoelectromagnetics as a perspective direction in NMP,

AHannTnyeckmm o63op
COBPEMEHHOIO COCTOSIHUSA U
TEHAEHUNN pa3BUTUS
HaHO3/1IEKTPOMarHeTn3mMa

CogpeMéHHble TEHZEHLMN Pa3BITHS http://nano.bsu.by/

" HaHO3NEKTPOMArHeTH3ma

[1TnaHMpyeTCca cneuBbInycK
XXYpHana
«Hayka n VIHHoBauumn»
HaHOCTPYKTYphbI B
31IEKTPOMArHUTHbIX NOAAX



http://nano.bsu.by/

Current activity

To develop the strategy of INP BSU as a focus institution for
the applied NEM evolution on the national and European levels,

C A concept of the Strategy has been presented and discussed at

Policy Stakeholder Conference on "EU-EECA Cooperation in Research and
Innovation: The way towards 2020" (Warsaw, Poland 15-16/11/2011)

Benchmarking of the European, Eastern European and Central Asian RTDI
Institutions from the field of Nano- Science/Nano-Technology, carried out in the
frame of the project IncoNet EECA (http://www.inco-eeca.net/) at the

Kick-off Meeting, ZSI — Zentrum fur Soziale Innovation, February 16 -17, 2012,
Vienna, Austria

European evaluators visit the Institute for Nuclear Problems, April 10-14, 2012
Closing meeting, Athens, Greece 17-18 June, 2012

OueHka:
v Bbicokas n npoayktusHaa MHTC akTUBHOCTb
v Xopowue ny6simkaumm B peMTUHIOBbIX XXypHanax


http://www.inco-eeca.net/
http://www.inco-eeca.net/
http://www.inco-eeca.net/

MonopexHbIe rpaHTLI
INTAS Young Scientist Fellowship

Electrodynamical properties of a semiconductor quantum dot: The Influence of Local fields, from the INTAS Young
Scientist Fellowship, 2005-2007, Ref. Nr 04-83-3607, grant holder: A.V.Magyarov, supervisors Dr. A. Hoffmann,
(Berlin, Germany) and S.A. Maksimenko.

Endohedral metallofullerene peapod as a vibrator nanoantenna in the optical range: method of excitation and spectral-
angular characteristics, from the INTAS Young Scientist Fellowship, 2006-2008, Ref. Nr 05-109-4595, grant holder:
A..Nemilentsau, supervisors Prof. E. Campbell, (Gothenburg, Sweden) and S.A. Maksimenko.

MpaHTEI mexayHapoaHou (penepauum ydveHurx (World Federation of Scientists,
National Scholarship Programme in the frame of the topic "Science and Technologies
for Developing Countries™)

Nonlinear optical properties of carbon nanotube composites, World Federation of Scientists, National Scholarship
Programme in the frame of the topic "Science and Technologies for Developing Countries”, 2004. Grant holder A.
Nemilentsau under supervision of S.A. Maksimenko

Optical properties of carbon nanotube based composite medium, World Federation of Scientists, National
Scholarship Programme in the frame of the fopic "Science and Technologies for Developing Countries”, 2008. Grant
holder M. Shuba under supervision of S.A. Maksimenko

IpaHT mexayHapoaHou peaepaumm ydeHbrx (World Federation of Scientists, National Scholarship Programme in
the frame of the topic "Science and Technologies for Developing Countries"). «[luanextpuyeckue csoucTea
MOSTUMEPHLIX KOMMO3UTHBIX MATEPMANOB Ha OCHOBe HaHoyrnepoaa», 2010/2011, TTonyyatens rpaHTa: acnupanT [.C.
BeryeHok, HayuHbIV pykosoauTenb: C. A. MakcumeHko

IpaHT mexayHapoaHou cpepepaumm ydeHbrx (World Federation of Scientists, National Scholarship Programme in
the frame of the topic "Science and Technologies for Developing Countries”). «Rabi waves in quantum dot-based
nanostructures», 2011/2012, TTonyyatens rpaHTa: acnupaHT E.Epuak, HayuHbIl pykosoauTens: I'.9.CnenaH



MonoaexHsie rpaHTLL

paHTer PEEN, KOHKYpC "HayuyHaa pab6ota monoasix ydyeHbix us ctpaH CHI B
POCCUMCKUX HAYUHBIX OpraHusaumax’

TpaHT P®®U, koHkypc "HayuHas pabota monoabix yuyeHbIX U3 cTpaH CHI B pOCCUMCKUX HAyYHbIX
opraHusaumax”' MOB_CHI_CT 2010 . "HayuyHas pa6ota mononoro y4yeHoro HemuneHuesa AHapes
Muxannosuuya us benopyccuum B MHCTUTYyTe HeopraHuyeckon xummm um. KypHakoea PAH".

IpaHT P®®UN, koHkypc "HayyHas pabota monoabix ydyeHbIx U3 cTpaH CHIT B pocCUMCKMX HAyYHBIX
opraHusaumax" MOB_CHI_CT 2010 I'. u MOB_CHI_CT 2011 I'. "HayyHas pabota mononoro y4eHoro
berveHka [Omutpus Cepreesuua u3 benopyccum B UHcTUTyTe Heopranuueckow xumum CO PAH".,
Hosocubupck, TpaHTononyuyatens berveHok [.C. http://www.rfbr.ru/default.asp?doc_id=29828

FpaHTer BPEEN ana monoabix ydyeHbrx, paHTer MUHO6pa3oBaHUA ANa CTyAeHTOB,
ACNUPAHTOB, MArUCTPAHTOB,

IpaHT BP®®N ana monoabix yyeHbrx $09M-071 «SppeKT HACLIWEHUS NOTNOoWeHUs B KOMMO3UTHBIX
MaTepuanax Ha OCHoBe YrnepoaHbIX HaHOTpybok», 2009-2011, H.p. A.M. HemuneHues

FpaHT BP2®M nna monoabix yyeHbrx ®07M-069 «BnusHue 3ameaneHus cO6CTBEHHBIX BOSH
OAHOCTEHOYHLIX, ~ MHOTFOCTEHOUYHbIX  YrnepoAaHbIX  HAHOTPY6OK U MyYKOB U3 HUX  Ha
3N1eKTPOAUHAMUYECKUE NapameTpbl 3TUX 06bekTos», Hay4.pyk. M. LLly6a, 2007-2009

HayuHbie paboTbr monoabix yuveHbrx JISHC HUW ATT BI'Y HeoAHOKpATHO MpU3HABANUCH JTYULWUMU Ha
KOHKypcax MuHobpasosaHus u By
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BEAOPYCCKUI T'OCYAAPCTBEHHBIN YHUBEPCUTET

Flyswas CHUN 2008 - 2010, 20118 | || JTUITJIOM
3 | \ = |

BI'Y 8 HomuHauum
Hay4yHo-uccneposartenbckas u s o e g™ ks
MHHOBAUWMOHHAA AedTeJTbHOCTb HATPAYKAAETCA
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Ponb mexayHapoaHou mobunbHOCTU
AN pasBUTUS HAYYHOrO KOJINIEeKTUBA

v TBopyeckast aTMocdepa, akaaeMmnyeckne Tpaauumnm;

v Ob6oraljeHme HOBbIM OMbITOM, UMEKLMMCS B BEAYLLUMX MUPOBbLIX Hay4HbIX W
obpa3oBaTesnibHbIX LEeHTpax;

v/ JocTyn K YHUKaNbHOMY U JOPOroCTosLLEMY 060pyaAOBAHMIO;

v MexayHapoaHast MOOW/IbHOCTb YYeHbIX M y4yaCTue B MeXAYHApPOAHbIX
npoektax HWP: coBpeMeHHble «BbI30Bbl» (npuoputetel HORIZON 2020) --
KOppeKunsa cTtpaterum pa3BuTUS KOINEKTUBA;

v HayyHoe coTpyAHWYECTBO: Ba)XHbl1 MEXaHM3M BOCMPOM3BOACTBA Hay4HbIX
KaJpoB.

[Moaaepykka Ha BbICOKOM YPOBHE TPeboBaHUS
K KQYeCTBY Hay4yHOW NnpoayKuuu;

AxkTyanbHoctb HUP




Poccuiicas Gepepauna

basoBoe pnHaHCUpOBaHME
(cTaBKM 4N NOCTOAHHbIX HAaY4YHbIX
COTPYAHWKOB).

CpeacTtBa rocnporpamm u
FOCKOHTPAKTOB MOHO TPaTUTb Ha
onnaTy Noe3AKn Ha KoHbepeHUUto

(BKNtOYas onnaTty opre3Hoca).

Monogble yyeHble pas B rog, MoryT
paccynTbiBaTb Ha cpeacTBa OT
POODUN Ha onnaty noes3aku Ha

MeXKAYHapOoAHYO0 KOHpepeHUMIo.

BbiaeneHue ceptndurkaTa Ha
XWbe ANA MOJIOA0r0 YYEHOro
(ccypa) onpepensetca ero
Hay4YHOM aKTUBHOCTb (YMC/IOM
nybanKaumn u pemMTMHrom
KYpHanos).
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