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II. Etran BukoHnauus JiP
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Ha3sBa eramy: KepyBaHHs ClIEKTPOM 32 JOIIOMOrOIO IJIAHAPHOTO MeTamaTepiaiy 3 epiofuyHo HeOJHOPITHIUM
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InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

TenedoHn: 0577203346
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V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

KepyBaHHS CIIEKTPOM 3a JI0IIOMOTOI0 [1JIaHAPHOTO MeTaMaTtepiaiy 3 IepiofiuYHO HEOJHOPIAHUM CyOCTpaToM (Iudp
"CYBCTPAT")

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Spectrum control using a planar metamaterial with a periodically inhomogeneous substrate

Pedepar yKpaiHCBKOIO:

OG6’eKT DOCIiIKEHHS — €JIeKTPOMAarHiTHI BJIaCTUBOCTI IJIaHAapHOTO (POTOHHOrO Kpuctany B HBY gmianas3oHi yacTorT B
3aJIEXKHOCTI Bifl BUIy EepiofUYHOCT] (MYyJIbTUIIEPiOAMYHOCTI a60 [OpYIIeHHs epioguyHoCTi). MeTa poboTu —
[IOIIYK HOBUX METOAMK KEPYBAaHHS €JIEKTPOMArHiTHUM CIIEKTPOM IJIAHAPHUX (POTOHHUX KPUCTAJIIB (Y TOMY YUCII
TOTOJIOTIYHUX), CyOCTPAT KX MOAN(DIKOBAHO MYJIbTIIEPIOGUIHUMY HEOLHOPITHOCTSIMU, MAarHiTHUMU
HaHOCTPYKTypaMHU, NPOBIIHUMHU CTPYKTYpaMU CKJIaIHOi reomeTpii. [I7151 CTPyKTypu IJIaHapHOTO BONEPIOAUYHOTO
¢doronHoro kpucrany (I1ATIPK) excriepuMeHTaIbHO 0yJI0 IPOJIEMOHCTPOBAHO, IO B [1ialla30Hi 4aCTOT CIEKTPY
IIPOIIYCKAHHS, [€ II€PEKPUBAIOTHCS 3200POHEH] 30HM YAaCTHH MJIAHAPHOTO (POTOHHOTO KPUCTAJTy 3 MAJIMM Ta
BEJIMKMM I1€piolaMy, BUHUKA€E CiMeICTBO BYy3bKUX MiKiB KoedillieHTa NponycKaHHs. 1715 BUNaKy IIJIaHApHOTO

I BONEPiOANYHOr0 POTOHHOI'O KPUCTasly 3 HAasSBHICTIO NIePiOAMYHUX HEOHOPIZHOCTEN y CybCTpaTi YUCesIbHO Y10
IIOKa3aHo, 10 MOXKE 3'IBJIITUCS CIMENCTBO By3bKUX IiKiB KoeillieHTa IPOIyCKaHHs B [1ialla3oHi 4acToT, Je
[IEPEKPUBAIOTHCS 3a00POHEH] 30HU CIIEKTPIB AJ1s1 IEPIOJMYHO HEOLHOPIIHOIO CyOCTPaTy Ta IJIAHAPHOTO
¢doToHHOrO Kprcramny. [IpoeMoHCTPOBaHa MOKIIMBICTh HAJIAMITYBAHHS M0JIOKEHHS MiKiB IPOITyCKAHHS MIISIXOM
3MiHM [lieJIeKTPUYHOI IPOHMKHOCTI Ta JOBXUHU OKPEMUX €JIEMEHTIB CTPYKTYPOBAHOr O CyOCTpaTy. 3a JOIIOMOI0OI0
YMCJIOBOT'O MOJIEJIIOBAHHS [IJIs IIJIaHAPHOTO MeTaMarepiaiy, 0 CKJIaAa€eThC i3 JIaHIIora IBOX MpOTPOINHUX
(POTOHHUX KPUCTAJIIB i3 TOMOJIOTIYHO 3aXULIEHUMU CTAaHAMU, y 3a00poHeHiil 30Hi HBY cniekTpy npoxopkeHHs 6ys10
BUSIBJICHO JIOKAJIi30BaHUM ITiK [IOBEPXHEBOTO CTaHy. YacToTa MiKy Bif[TOBifjae KOHLIEHTPAllii €JIEKTPOMarHiTHOro
I10J1s1 HA MEXi IBOX TOIIOJIOTIYHUX i30J19TOPiB. B po6OTi NpoBeieHi YyuCesIbHi €KCIIEPUMEHTH OCOOIMBOCTEN
B32€MOii €JIeKTPOMarHiTHOrO BUIIPOMIHIOBAaHHS 3 MAaCUBAMU MarHiTHUX HAHOCTPYKTYP CKJIamHOI popMHU, L0
SKUX OyJIO BCTAHOBUTU XapaKTep Ta CUJy BIUIUBY «IedopMalii» GopMu IMCKOBOTO MarHiTHOTO €JIEMEHTY Ha 0T

(eniemeHTa) €71IEKTPOMArHiTHUI BifIT'yK B yMOBax (p€pOMarHiTHOro pe3oHaHcy B fianasoHi HBY yacToT 30y keHHs!.

Pedepar aHIJIiHCBKOIO:

The research object are electromagnetic properties of a planar photonic crystal in the microwave frequency range
depending on the type of periodicity (multiperiodicity or periodicity violation). The aim of the work: to search for
new methods of controlling the electromagnetic spectrum of planar photonic crystals (including topological ones).
The substrate of such structures is modified by multiperiodic inhomogeneities, magnetic nanostructures, and
conducting structures of complex geometry. For the structure of a planar double periodic photonic crystal, it was
experimentally demonstrated that in the frequency range of the transmission spectrum a family of narrow
transmission peaks arises. For the case of a planar double periodic photonic crystal with the presence of periodic
inhomogeneities in the substrate, it was shown numerically that a family of narrow peaks of transmittance in the
frequency range can appear, where the band gap overlaps for the periodically inhomogeneous substrate and planar
photonic crystal. The possibility of adjusting the position of the transmission peaks is demonstrated by changing
the permittivity and the length of individual elements in the structured substrate. By numerical modeling for a
planar metamaterial that consisted of a chain of two gyrotropic photonic crystals with topologically protected
states it is established a localized peak of the surface state in the band gap of the microwave spectrum. The peak
frequency corresponds to the concentration of the electromagnetic field at the boundary of the two topological
insulators. The numerous experiments on the interaction of electromagnetic radiation with arrays of magnetic
nanostructures with complex shape are conducted. The aim is to establish the nature and strength of the influence



presented as "deformation” of the disk magnetic element on it's electromagnetic response in case of ferromagnetic
resonance in the microwave range.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)
Hassa HTTI yKpaiHCBKOIO: 3ako4Huii 38it 32 HIP Cy6cTpar
Ha3zpa HTII aHri#icbKo¥0: Final report od research project Substrat
HTII, aKy nepenba4asiocsi CTBOPHTH:
IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: Mertoay, Teopii
l'asmy3b 3acTOCYBaHHS: MiKpOXBUIbOBA TA TEPArepLOBA CIIEKTPOCKOIIs i TexHiKa
PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:
Omnuc HTII: Vzaranbuenns pesynpratis orpumanux 3a HIP Cy6crpar
ConianbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Exonomis enepropecypcis
Brnius HTII Ha moBKiJjs:
Brnposaaykennss HTII: He snposamxeno
IIpakTnyHa peasnisanis HTII
IToyaTok eramy: 07.2019
3akiHYyeHHs eTamy: 12.2020
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dakynbreT Qizuku
IlepcneKTHBHI PHHKHU:
XapakTep CriBpOGIiTHHIITBA 3 iHBECTOPOM
IloTpiGHMI 0GCAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HafAI0ThCS iHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH:
HagaBHicTb 6i3Hec-IJIaHY:
TexHiKO-eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUIE 0OCST IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):
JoapaTtkoBa iHdpopmamist:
Haszsa HTTI yKpaiHCBKOIO: YnicenbHa MOZETb CIIEKTPAJIbHYX BIACTMBOCTEN TOIOJIOTYHOTO {307151TOpa
HasBa HTII aHrificbKo¥0: Numerical model of spectral properties in topological insulator
HTII, sixy nepezn6ayasiocsi CTBOPUTH:
ITpuunnu, yepe3s saki HTII He Gysi0 cTBOpeHO:
OTpumaHi pe3yJIbTaTH: Mertoay, Teopii
l'asy3p 3aCTOCYBaHHS: MiKpOXBUJIbOBA Ta TepareproBa CIeKTPOCKOIIis i TexHika
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: Mogenb memoHCTpye NpOXOKeHHS €JIEKTPOMArHiTHUX XBuIb HBY fiana3oHy Kpisb TOMOJIOTIYHUT



i30J19TOp y BUTJISAIi OMHOBUMIPHOIO MEPIOMYHOTrO PO3TALIYBaHHS MEII0OCTKOINOIOHUX CKyITYE€Hb eJIINTUYHUX

€JIEMEHTIB
ConiannbHO-eKOHOMIYHA cupsimoBaHicTh HTII: Exonomis enepropecypcis
Bnyins HTII Ha moBKiJjs:
BnposaaskeHHs1 HTII: He snpoBamkeHo
ITpakTuyHa peasnizanis HTII
IToyaTok eramy: 07.2019
3akiHyeHHs eTamy: 12.2020
Crno>kuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:
XapakTep criBpOGIiTHHIITBA 3 iHBECTOPOM
IloTpiGHMI 0GCAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HafaIOThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 6i3Hec-IJIaHY:
TexHiKO-eKOHOMiYHe OOrpyHTYBaHHSI:
IloTreH1iaIbHUI O0OCST IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):
JoapaTtkoBa iHdpopmamist:
Haszsa HTTI yKpaiHCBKOIO: YncesnbHa MOZEIb /ISl MATHITHUX HAHOCTPYKTYP
HasBa HTII aHrificbKo¥0: Numerical model for magnetic nanostructures
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l'asry3p 3aCTOCYBaHHS: MiKpOXBU/IbOBA Ta TepareploBa CIeKTPOCKOIIis i TexHika
PeecTtpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: Yucenbna mozesnb onucye 0Co6IMBOCTI B3a€MOIii €7IEKTPOMATHITHOTO BUTIPOMIHIOBAHHS 3

MaCHBaMU MarHiTHUX HAHOCTPYKTYP CKJIAIHOI pOpMU
ConianbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Exonomis enepropecypcis
Bnins HTII Ha moBKiJj1s:
Bnposaaykennss HTII: He snposamkeno
ITpakTuyHa peanisanis HTII
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