PE3IOME IIOJAHHA
Ha 37100y TTS IMEHHOT CTHUIIEH/T11
BepxoBHoi Pagu Ykpainu juist MOJIOIUX YYEHUX-OKTOPIB HAyK

IlperenaenT: 3aBigyBad BiIAUTY (I3MKH ME30- Ta HAHOKPUCTATIYHHX
MarHiTHUX cTpykryp lncturyry marnerusmy HAH Vkpainu ta MOH VYkpainu,
noktop ¢i3.-mat. Hayk Bep6a Poman BomomumupoBudy, mara HapomkeHHS — 17
nunHs 1987 p.

Ha3zBa mHaykoBoi poGorm: IlomMHOXEHHS 4acToTH Ta 30yIKEHHS
CHIH-XBUJIBOBUX MOJ] Ha JApOOOBMX YACTOTaX MapaMETPUYHOI HAKa4YKOK Yy
MarHiTHUX HaHOCTPYKTypax.

KopoTka xapakTepucTiuka poooTu:

3pocratoul  o0csirm  mepenadl Ta oOpoOKM JaHuX Ta 1HGOpMaTU3alii
CYCIUJIBCTBA aKTyalli3ylOTh MOIIYK ajlbT€pHATUBHUX MaTepiaiiB, HOBOI €JI€MEHTHOI
0a3u CJICKTPOHIKM 1 HABITh NMPHUHIIUIIOBO HOBUX METOJIB 0O0poOKH iHpopmarlii 3
METOIO0 IJABUIIEHHS IBUAKOMAII Ta eHeproepekTuBHOCTI i1HGOpPMAIIHHUX Ta
KOMYHIKAIIIMHUX CHUCTeM. 3Ha4yHl MEpPCHNEKTUBH TOB’S3aHI 13 BUKOPUCTAHHAM
Mar”iTOBIOPSKOBAHUX MaTepiaiiB — ¢epo- Ta aHTU(EPOMArHEeTHKIB, XapaKTEpHi
YaCTOTH MarHiTHOI JUHAMIKH B SKHX JIeKaTh B 00JIACTI BiJl OAMHUIIG rirarepi a0
OJIMHUIIH Teparepil, a MOMMUPEHHS 30y/PKeHb — CIIIHOBUX XBUJIb — HE TIOB’sI3aHE 3
PYXOM HOCIiB 3apsay 1, OTXe, BUIbHE BiJl OMIYHHUX BTPAT; BUKOPUCTAHHS POy
HEI[OJIaBHO BIAKPUTUX MATHITOCICKPUYHUX €(EKTIB 1€ OuIblle IMiABUILYE
eHeproe(PeKTUBHICTh MAarHITHUX MIPUCTPOIB.

BaxxnmuBuM KpOKOM Ha TUIIXY CTBOPEHHS CHIH-XBWJIBOBHX IHTEIPOBAaHUX
CHUCTEeM OOpOOKH CUTHAIIIB € pO3po0Ka e(PEeKTUBHUX METO/IIB 30YI>)KEHHSI MarHiTHOT
JMHAMIKA Ha BUCOKHX YacToTax (30Kpema, y cyOTeparepiioBiii obmacti), ki O He
noTpelyBajii 30BHIIIHBOTO T€HEpaTopa TaKOi * YacTOTH. MOXJIMBUM HUISIXOM
BUPIIICHHS Ii€1 MPOOJIeMH € BUKOPUCTaHHS €(PEKTIB TOMHOXKEHHS YacToTh. [{boMy
MUTAHHIO 1 IPUCBsSYeHa poboTa. MeToro pobOTH € BCTAHOBIIEHHS 3aKOHOMIPHOCTEH
JUHAMIKM ~HaMarHi4eHOCTI y MArHITHUX HAHOCTPYKTypax TiJ BIUIMBOM
napaMeTpuyHOi Ta KOMOIHOBaHOi (MapaMeTpuyHOi Ta JIHINHOI) HAKa4Kd Ha
JIpOOOBUX YACTOTaX Ta MOIIYK ONTHMAIBHUX YMOB JUIsl TIOMHOXKEHHS 9acTOTH Y
UX CTPYKTypax. Pe3ymbpratu BUKOHAHHS aHOI pOOOTH MOXYTh CTaTH OCHOBOIO
JUTSl CTBOPEHHS €(EKTUBHHMX TEHEpaToOpiB Ta IMiJICUIIOBAYIB CIIIHOBUX XBWIb Y
MarHOHHHX 1HTETPOBaHUX cCUCTEMax oOpoOKH 1H(POpMaIllli, a TAKOXK JJI1 CTBOPEHHS
MMOMHOKYBa4iB YaCTOTH CyOTeparepiioBoro Jiiarna3oHy.

Bep6a P. B. € ciBaBTOpoM 2 po3auiB y KOJEKTUBHUX MOHOTpadiax (BuaaHi
3a KOpJOHOM), 59 crareil y HayKoBHX >XypHasiax (3 HuUX 50 y 3aKOpJIOHHUX
BUJIAHHSX, 110 BXOJATh 0 HaykoMeTpuuHux 6a3 Web of Science Tta Scopus) ta 75
Te3 Ta mpailb KOH(pepeHIld. 3arajipbHa KUIBKICTh IIUTYBaHb / h-1HACKC CKIaJaroTh
3rigHo 3 6a3zamu: Web of Science: 1134 nurtyBanns / h-iaaexc = 18, Scopus: 1225
uutyBaHHs / h-ingexc = 19, Google Scholar: 1667 nutyBanns / h-taaeke = 22.
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RESUME of the application
for the scholarship of the Verkhovna Rada of Ukraine
for young scientists-Doctors of Sciences

Applicant: Head of the Department of Physics of meso- and nanocrystalline
magnetic structures of the Institute of Magnetism of the NAS of Ukraine and MES
of Ukraine, Doctor of Sciences in Physics and Mathematics, Verba Roman
Volodymyrovych, date of birth - July 17, 1987.

Project title: Frequency multiplication and excitation of spin-wave modes at
fractional frequencies by parametric pumping in magnetic nanostructures.

Brief description of the project:

The growing amount of data transmission and processing and IT utilization
rises the problem of the search for alternative materials, a new elementary base of
electronics, or even fundamentally new approaches for information processing in
order to increase the speed and energy efficiency of information and
communication systems. Significant prospects are associated with the utilization of
magnetically ordered materials - ferro- and antiferromagnets, magnetization
dynamics in which has characteristic frequencies ranging from several GHz to 1
THz, and the propagation of excitations — spin waves - is not associated with the
charge movement and, thus, is free form Ohmic losses; utilization of recently
discovered magnetoelectric effects further increases the energy efficiency of
magnetic devices.

An important step towards the creation of spin-wave-based integrated signal
processing systems is the development of efficient methods of excitation of high
frequency magnetic dynamics (in particular, in subterahertz band), which would
not require an external generator of the same frequency. A possible solution of this
problem is the utilization of frequency multiplication effects, which are considered
in this work. The aim of the work is the establishing of the rules of magnetization
dynamics in magnetic nanostructures under a parametric and/or combined
(parametric and linear) pumping at fractional frequencies, and searching for the
optimal conditions for frequency multiplication in these structures. Expected
results of the work can become a basis for the creation of efficient generators and
amplifiers of spin waves in all-magnon integrated information processing systems,
as well as for the creation of frequency multipliers in the subterahertz band.

R. Verba is a co-author of 2 book chapters (published abroad), 59 articles in
scientific journals (50 of them in foreign journals, which are listed in Web of
Science and Scopus databases) and 75 conference abstracts. The total number of
citations / h-index according to bases are: Web of Science: 1134 citations / h-index
= 18, Scopus: 1225 citations / h-index = 19, Google Scholar: 1667 citations /
h-index = 22.
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