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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

EnexkTponuHaMiyHi BIaCTUBOCTI F€TEPOCTPYKTYP Ta (POTOHHUX KPUCTAJIIB, 110 BKJIIOYAIOTh 10 cebe ripoTpoIHi

CEepenoBuIIa, METaMATEPiaNu Ta WAPyBaTi HAAIIPOBIIHUKU.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Electrodynamic properties of heterostructures and photonic crystals that include gyrotropic media,
metamaterials, and layered superconductors.

Pedepar yKpaiHCBKOIO:

TeopetnyHo pocaimkeHo B3aemogio TI'n nmackoi xBuui ta T’y 1a3epHOT0 IPOMEHIO 3 IapyBaTUM
HAJIPOBIITHUKOM. 3a JOIIOMOT0I0 METOLy TPaHC(EP-MaTPULlb PO3Pax0oBaHi Koe@PillieHT pe30HAHCHOTO [IOTJIMHAHHS
Ta Koe]illieHT pe30HaHCHOTO NPOXoAKeHHsl TM-N015pU30BaHNX XBUJIb Yepe3 MapyBaTUl HAAIIPOBIIHUK 32 YMOB
30yIpKeHHS JIOKaJIi30BaHMX XBUJIb 3 aHOMAJIbHOIO Jucriepcieto. JocimkeHo npoxomxkenns TT' ja3epHUX IPOMEHIB
Kpi3b IUIACTHHY LIAPYBaTOro HAAIIPOBINHMKA 3 IapaMy, [IEPIIEHAMKYJISIPHYMY IJIOIIMHI 3pa3ka. BuzHadeHo, K
[IEPETBOPIOETLCS PO3IIOLIJ €JIEKTPOMATHITHOrO I10J14 Y Nepepisi 1a3epHOro IpOMEHH MPpHU MIPOXOIKEHH] KPi3b
nnactuny. [1o6yoBaHO TeOpii BIaCHUX €JIeKTPOMArHiTHUX XBUJIb IWJIiHAPAYHOTO TBEPIAOTIIbHOTO XBUJIEBOLY 3

I BOBUMIPHMM €JIEKTPOHHUM I'a30M Ha 110ro 6i4Hiil TOBEPXHi, SKUI pO3TalIOBAHO B IIOCTIHOMY [103[10BXXHbOMY
MarHiTHOMY I10JIi, Ta UAIiHAPUYHOrO IJ1a3MOBOT0O XBUJIEBOAY, SIKUI PO3TAllOBAHO B IIOCTINHOMY CIIiBBICHOMY
MarHiTHOMy noJii. OTpMMaHO nucnepciiiHi piBHSIHHS Ta N00YI0BaHO AMCIEPCiiHI KPUBI 1J1 BIACHUX
€JIEKTPOMArHIiTHUX XBUJIb Y (POTOHHOMY KPUCTAJi, IKMI CKJIAJA€ThCS 3 IJIACTUH 3BUYANHUX Ta MiPOTPOIHUX
IienekTpukis. [TokazaHo, 110 BJACTUBICTIO 3HANIEHOTO CIIEKTPY € HasSBHICTb CBOEPIIHUX CMYT [IPONYCKAHHS, Jie
XBUJIA OfHiel KPyroBoi noJisipu3atii MOBHICTIO TPOXOAUTD, TOZI SIK XBUJIS 3 IIPOTUJIEKHOIO MOJIAPU3aLi€lo MaKe
MIOBHICTIO BifjoMBa€eThCs. PO3p006JIEHO unCcebHY MOJENb Ta IPOBEAEHO KOMITIOTEPHE MOJIE/II0BaHHS
HEeCTallioHApHUX TEPMOEJIEKTPUYHUX IIPOIIECiB B aHI30TPOITHUX OIMlOJIIPHUX HAIliBIPOBiIHMKAxX. BcTaHOBIEHO, 1110
301/1bLIIEHHS HEPIBHOBAKHOT'O 00’€MHOT0 3apsly BeJie N0 30ibIIeHHS aMIUIITy Y IIE€PIIOi FAPMOHIKU
TEPMOEJIEKTPUYHOTO CTPYMY IIPU [OBi/IbHIN aHi30Tpomnii HamiBNpoBigHKKa. TakoX, NpoBeAeHO Kiacu@ikalliio Ta

IOCJIiIKeHHS] aHOMaJlil, 110 BUHUKAIOTh TP AudpakLii cBiT/a Ha IepioguIHO MOAYIbOBAaHMX MeKaX CepPeIOBUIII.

Pedepar aHr1ilicbKOIO:

The interaction of THz plane wave and THz laser beam with a layered superconductor is theoretically studied.
Using the transfer matrix method, the resonant absorption coefficient and the resonant transmission coefficient of
TM-polarized waves through a layered superconductor on condition of localized waves excitation with anomalous
dispersion were calculated. The transfer of THz laser beams through a slab of a layered superconductor with layers
perpendicular to the sample plane was studied. It is defined how the distribution of the electromagnetic field in
the cross section of the laser beam when passing through the slab is transformed. The theories of eigen
electromagnetic waves of a cylindrical solid-state waveguide with a two-dimensional electron gas on its lateral
surface, which is located in a constant longitudinal magnetic field, and a cylindrical plasma waveguide, which is
located in a constant coaxial magnetic field, are developed. The dispersion equations are obtained and dispersion
curves for eigen electromagnetic waves in a photonic crystal consisting of plates of ordinary and gyrotropic
dielectrics are developed. It is shown that the property of the found spectrum is the presence of peculiar
bandwidths, where the wave of one circular polarization completely transmits, while the wave with the opposite
polarization nearly completely reflects. A numerical model has been developed and computer modeling of
nonstationary thermoelectric processes in anisotropic bipolar semiconductors has been performed. It is
established that an increase in the nonequilibrium bulk charge leads to an increase in the amplitude of the first
harmonic of the thermoelectric current at arbitrary anisotropy of the semiconductor. Also, the classification and
study of anomalies that occur at light diffraction on periodically modulated boundaries of the media are
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII ykpaiHCBKOIO: Teopis reTepocTpyKTyp Ta GOTOHHNX KPUCTAJIIB, 1[0 BKIIIOYAIOTH [0 Ce6e

ripOTPOIHI cepefoBUIla, MeTaMaTepiay Ta MapyBaTi HAATIPOBIIHUKM.

Ha3zpa HTII aHrsi#icbKo0: Theory of heterostructures and photonic crystals that include gyrotropic media,

metamaterials and layered superconductors.
HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

I‘a.nysb 3aCTOCYBaHHS: OTpuMaHHA HOBUX (PyH/IaMEHTa/IbHUX 3HAHb NIPO IIapyBaTi HAAIIPOBIIHMKY Ta
(OTOHHI KpUCTaM 3 FIpOTPONHUMU esleMeHTaMU. OKpiM TOro, eKCIIepUMEHTAJIbHE CIIOCTEPEKEHHSI 3a
PE30HAHCHUMU (POPMaMHU JIiHil MOXKE CJIYTYBATH MiATBEPIKEHHSIM iCHYBaHHS JIOKAJi30BaHUX XBUJIb 3
HEMOHOTOHHOIO AUCIIEPCI€IO B IIapyBaTOMY HaIIIPOBiTHUKY. TaKOX [1J1s1 BUSBJIEHHS IPUPOJU BIACHUX XBUJIb
LUWJIHAPUYHUX TBEPIOTIIBHUX CTPYKTYP, Y TOMY YMCII, 110 MAIOTh HECKIHYEHHO TOHKI IIPOBifHi 6i4Hi MOBepxHi y
BUIJISIZi €JIEKTPOHHOTO a3y, siKi MOKYTb OyTH CTBOPEHI Iifj [Ii€l0 €JIEKTPOCTATUYHOrO 0JIs1 €JIEKTPOHHOTO MTy4YKa B
€JIEKTPOAVNHAMIUHUX CUCTEMAX, 1110 CKJIa[Ial0Th OCHOBY MiKpPOXBUJIbOBUX reHepaTopiB. TakoxK, OTpUMaHi pe3ynbTaTh
PO3MNPIOIOTD Hallli ysIBJIEHHS IIPO Gi3nyHy NpUponLy GOpMYyBaHHS XBUJIb TeJIIKOHHOTO ITOXOKEHHS B I1JIa3MOBHUX
crucTeMax y pasi HasiBHOCTi 30BHIIIHBOI'O MarHiTHOro noJisg. Okpim Toro, copMoBaHi peKkoMeHallii oo
onTHUMi3zallii BUBOJly €JIeKTPOMAarHiTHOI eHeprii 3 BUCOKOAOOPOTHOIO LMIiHIPUYHOTO JieJIeKTPUYHOrO pe3oHaTopa
MOXYTb OYTH 32CTOCOBaHi B ITPOIIeCi po3pOOKH aBTOKOJIMBAJIbHUX CUCTEM Ha 6a3i KBa3iONTUYHUX TBEPLOTIIbBHUX
pe3oHaropis. [Ipu gocnimkeHHi 3aeXXHiCTi e(eKTUBHOCTI poOOTH TEPMOIIEPETBOPIOBAYaA Bifl, aHi30TpoTii eseKTpo-
Ta TepMonpoBinHocTeit. s knacudikanii aHoMasmtii, 10 BUHUKAIOTh Npu Judpakiiii cBiT/ia Ha OJHOBUMIPHUX Ta

I BOBUMIPHUX NI€PIOJNYHUX CTPYKTYpax.
PeecTpaliifiHuii HOMep KapTKH T€XHOJIOTi:

Omnuc HTII: Tpauchep-marpui, ki onucyots npoxompkeHHs EM-XBuJli 4yepes I1acTuHy mapyBaToro
HAJIIPOBiJIHMKA 32 HAsIBHOCTI CJ1aOKOT0 30BHILIHBOTO MOCTIIHOTO MAarHiTHOTO MOJIst Ta 3a CJ1a0bKoi aucumnanii y
IIapyBaTOMY HaJIIPOBiIHUKY. Bupasu 115 pe3oHaHCHUX Koe(illieHTiB IOIJIMHAHHS Teparepuosoi EM-xBuili, mo
[IPOXOJIUTD Yepe3 IIJIACTHUHY IapyBaTOro HAANIPOBIAHMKA 32 HASBHOCTI MaJjloi aucuianii y 1iacTvHi, Ta creundivsi
HeJlopeHLeBi popmu JiiHii 3aesxxHocTel nyx KoedilieHTiB Bif KyTa nafiHHs XBuii. [Jucrepciiiii piBHSHHS Ta
IVCIIePCiliHi KpUBi J1s1 BIaCHUX €JIEKTPOMArHiTHUX XBUJIb Y GOTOHHOMY KPUCTAJ, SIKUH CKJIAJae€ThCsl 3 IJIACTUH
3BMYaMHUX Ta ripOTPOIHUX AieeKTPUKiB Teopid BlIacHUX €JIEKTPOMArHiTHUX XBUJIb LUJIIHIPUYHOTO
TBEPOTIIbHOTO XBUJIEBOY 3 ABOBUMIPHUM €JIEKTPOHHUM Ia30M Ha HMOro 6iuHill HOBEPXHi, IKMI pO3TalIOBaHO B
ITOCTIMHOMY I103[JOBKHbOMY MarHiTHOMY 110JIi. Teopisl BIaCHUX €JIEKTPOMAarHiTHUX XBUJIb LUJIIHIPUYHOTO
I1JIa3MOBOTO (HaIiBIIPOBiTHMKOBOI0) XBUJIEBOJY, SIKA PO3TAlIOBAHO B IIOCTIMHOMY CITiBBICHOMY MarHiTHOMY I10JIi.
YucesnpbHa MOZENb BUXiAHOI NinsHKY BUBoAy BBU-eHeprii 3 BUCOKOZOOPOTHOTO LUUJIIHIPUYHOTO [ieJeKTPUYHOTO
pE30HaTOpa Yyepes LWiMMHHUI BUTIPOMIHIOBAY B IOTO TOPLEBIiN CTiHI, SKUI PO3MIlllEHO B I0JIi OfHiel Bapialii
pobouoi mogu "menouyyoi rangepei’. Teopis BIJIMBY 06’€MHOTO 3apsy Ta aHi30TpoIlii KiIHeTUYHUX KoedillieHTiB Ha
HeCTaliOHapHi TEPMOEJIEKTPUYHI [TPOLieCH Y GilOSPHUX HAMIBIPOBiTHUKAX. AHAJIITUYHUI MifXiz 1o 3a7a4
nudpakuii cBiTIa HAa MEePiOAMYHO MOMYJILOBAHUX MEXXax CEPeNOBUIL 3 BUCOKMM KOHTPACTOM €JIeKTPOMAarHiTHUX
BJIacTMBOCTe. [Ipomi>kHNMIA 3BiT 3a 1 eTan npoekTy "EjleKTpoaHaMivyHi BJIAaCTUBOCTI FeTEPOCTPYKTYP Ta (POTOHHUX

KPHUCTaJIiB, 10 BKJIIOYAIOTh A0 cebe TipoTpOIHi cepefoBulla, MeTamaTepiany Ta lapyBaTi HAANPOBiIAHUKN".

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: cteopenns Teopiit Ta METOIUMK 111 PO3BUTKY

HayKOEMHUX TEXHOJIOTIN

Bnyins HTII Ha moBKiJjLs:
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€JIEKTPOHIKY i HOBUX METO[IiB IpUCKOPeHHS, HallioHanbHUI HAYKOBUI LEHTP «XapKiBCbKUH (i3UKO - TEXHIUHUN
inctutyr» HAH Ykpainy, Vkpaina, @TIHT im. B.I. Bepkina HAH Vkpainu, Ykpaina, KuiBcbkuil HallioHasibHUN
yHiBepcuteT iM. Tapaca llleBueHka, YKpaiHa, InctutyT ¢isuku HAH Ykpainy, Ykpaina, XapKiBCbKUI HalliOHAJIbHAN
yHiBepcurteT im. B.H. Kapasina, Ykpaina, Inctutyt Makca [1ynaHka CTpyKTypu Ta IMHaMiKu pedoBuHH, HimeduynHa,

InctutyT Ppisuko-ximiunux pocuinxens (PIKEH), SlnoHis, [3painbcbkuil iHCTUTYT TeXHOJIOTIH, [3painb
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
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