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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

KBaHTOBI fiBUILIA ITPY B3A€MO[Iii €JIEKTPOMArHiTHMX XBUJIb 3 TBEPLOTIIBHUMUA HAHOCTPYKTYPaMU

Ha3sBa po6oTH aHIJIilICbKOIO:

Quantum phenomena in the interaction of electromagnetic waves with solid-state nanostructures

Pedepar yKpaiHCBKOIO:

[IpoBeneHO TeOpETUYHI JOCIIIKEHHS i OTPMMAHO HACTYIIHI HAYKOBi pe3yabTaTi: OTPUMAaHO aHaJIiTUYHI BUpa3u i
koe(iuieHTiB 3eebeka i [lesbThe B HaNMiBIPOBIZHMKOBUX HAHOCTPYKTYPaX Pi3HOI reOMeTpii 3 HepiBHOBAKHUMU
HocisiMu 3apsay. [TokasaHo, 1110 HepiBHOBaKHICTh QPYHKIIii pO3MOiNy eJIeKTPOHIB B MeTajleBUX KOHTAKTaxX J1a€
BHECOK B KiHETMYHi KOeillieHTH BXe B JIiHITHOMY HaOIM>KEHHI. BCTaHOBJIEHO BIJIMB HEPiIBHOBAXKHOCTI Ha
TEOPETUYHi JIIMIT IOTY>KHOCTI Ta €(PEKTUBHOCTi TEPMOIIEpeTBOPIOBaya. [leped6aueHo TepMOeNIeKTPUIHUI ePeKT
B CHCTEMi, Jie IperioBOIO CKIIANIOBOIO CTPYMY MOJKHA 3HEXTYBATH. 2. [JOCTiIKEeHO eJIeKTPOHHUI TPaHCIIOPT Y
IBOLIAPOBiN CUCTEMI 3 JBOBUMIDHUX IIPOBiIHYKIB y 30BHIIIHbOMY IIOCTIHHOMY MarHiTHOMY 110J1i. OTpUMaHO
IucnepciiiHe CNiBBiAHOMEHHS 1J1s M7Ia3MOHIB (aKyCTUYHUX, ONTUYHUX, MarHiTOB'SI3KiCHUX, MarHiTOTEIJIOBUX) Ta
BMPAa3 [IJIs1 MATHITOOIIOPY 1 BUBHAYEHO, 110 MOr0 3aJIEKHICTD Bif MArHITHOTO 11011 HEMOHOTOHHA Ta YyTJIUBA [0
BEJIMYMH KBAaHTOBUX KoedilieHTiB 3eebeka Ta [lenbThe Ta KBAaHTOBOI IPOBiKHOCTI. 3. TeopeTuyHO JOCTiAKEHO
edekT AapoHoBa-boma y HaniBIPOBiIHUKOBIY HAHOTPYOL 3 AieJeKTPMYHUM HAIOBHEHHSIM. OTPUMAHO CIIEKTP
BJIACHUX MOJ, CUCTEMHU 3 ypaxXyBaHHsSIM e(eKTy yrnoBiibHeHHS. EQekT AapoHoBa-boma NposIBISIETHCS SIK
BUHUKHEHHS NE€PiOJUYHMX 3MiH YAaCTOT BIACHUX MOJ, JOCJIiIPKYBaHOI CTPYKTYPHU (KOJIM MO3L0BKHE XBUJIbOBE YUCIIO
€ (iKCOBaHMM) BiJi BEJIMYMHU MArHiTHOTO NOTOKY. 4. PO3p006jieHO MEeTOJ|, 06UMCJIEHHS T10J1S1 BUTOKY IIPY JAOBiJIbHIN
IHTEHCHBHOCTI €JIEKTPOMArHiTHOrO PO3CiI0BaHHS Ha BUIAJKOBOIIOPCTKYBATIN NiJISTHII MEXi MeTal-ie€JIEKTPUK.
[TokazaHo, 0 CIIPSIMOBAHICTD M0JIs BATOKY MOJKE IITYYHO 3MiHIOBAaTUCS Bil Maibke nudysHOi 10 BKpail
aHI30TPOIHOI, 3aJIEXKHO Bif CTATUCTUYHUX [1APAMETPiB HEOLHOPIIHOI IiJITHKU MEXi i HasiBHOCTI aHZIePCOHIBChKOI
Jiokasiszauii. [IokazaHo, 0 OCHOBHUM [1apaMeTPOM, 1O BU3HAYAE iIHTEHCUBHICTh PO3CisIHHS [10YaTKOBOI I1J1a3MOH-

MIOJISIPUTOHHI XBUJIi, € 3aTOCTPEHICTh MOPCTKOCTEN MEXi PO3[ily, a HE aMIUITyAa (PJIyKTyalill IOBEPXHi

Pedepar aHIJIiHCBKOIO:

Theoretical studies have been carried out and following scientific results were obtained: 1. Analytical expressions
for Seebeck and Peltier coefficients in semiconductor nanostructures of different geometries with nonequilibrium
charge carriers are obtained. It is shown that the nonequilibrium distribution function of electrons in metal
contacts contributes to the kinetic coefficients in the linear approximation. The change of theoretical power limit
and thermal energy converter efficiency due to nonequilibrium are derived. The thermoelectric effect in systems
with neglectable drift electric current is predicted. 2. The electronic transport in a bilayered system of two-
dimensional conductors in an external dc magnetic field is studied. The dispersion relation for acoustic, optical,
magnetoviscous, and magnetothermal plasmons is obtained. An analytical expression for the magnetodrag is
derived. Its dependence on the magnetic field is nonmonotonic and sensitive to the values of quantum coefficients
of Seebeck and Peltier and quantum conductivity. 3. The Aharonov-Bohm effect in semiconductor nanotube with
dielectric filling is studied. The spectrum of the eigenmodes is obtained taking into account the effect of
retardation. The Aharonov-Bohm effect manifests itself as the appearance of periodic changes in frequencies of
eigenmodes of the structure on the magnitude of magnetic flux. 4. A method for calculating the leaking field at
arbitrary intensity of electromagnetic scattering on the randomly rough metal-dielectric interface have been
developed. It is shown that direction of the leaking field can be artificially changed from almost diffuse to
extremely anisotropic, depending on the statistical parameters of the inhomogeneous interface area and the
Anderson localization. It is shown that the main parameter determining the intensity of the plasmon-polariton
wave scattering is the roughness sharpening of the interface rather than the amplitude of surface fluctuation
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: Teopist po3CiloBaHHS OBEPXHEBUX IIA3MOH-TIOJISIPUTOHIB BUTIAKOBO-

MIOPCTKUMU [IJITHKAMU MEX MK MeTaJIaMU i [ji€JIEKTPUKAMU.

Ha3zpa HTII anrsiicbKo0: Theory of surface plasmon-polariton scattering by randomly rough regions of

metals-dielectric interface.

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

l'asry3p 3aCTOCYBaHHS: € nepCrieKTUBY BIPOBAKEHHsI OTPUMAHUX Pe3yJIbTaTiB (PO3pobIieHoi Teopii) aJist
[OJAJIBIINX TEOPETUYHYX i €KCIIEPUMEHTAIbHUX JOCIIIIPKEHD ITOMKPEHHS TIOBEPXHEBUX €JIEKTPOMATHITHUX XBUJIb

Ha MEXIi MeTaJI- IieJIEKTPUK i IXHbOTO CIIPSIMOBAHOTO BUIIPOMIHIOBaHHS Y BiJIbHUN IPOCTIP.
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: Po3po6Gka HOBOro TeopeTnyHOro METOMY /1jisi OGUMCIIEHHS €IEKTPOMArHITHUX MOJIiB, 30YIKyBaHUX
IIpY NMPOXOJKEHHI i pO3Cil0BaHHI IOBEPXHEBOI IJIa3MOH-TIOJISIPUTOHHOI XBUJIi Y€PE3 KiHIEBY AIITHKY MEXi MiXK

MeTaJIeBUM i I[ieJIeKTpI/I‘{HI/IM CE€PENOBUILIAMU, fKa € BUIIaJKOBO IIOPCTKOIO.

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns Teopiit Ta METOMK [/l PO3BUTKY

HAayKOEMHUX TEXHOJIOTIN
Bnius HTII Ha moBKiJj1s:
BnpoBaaykennss HTII: He snposamxeno
ITpakTnyHa peasnisanis HTII
IToyaTok eramy:
3aKiHYeHHs eTamy:
Crnio>KuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHUI 06CAT iHBECTHILLiH, THC. TPH.:
IIpaBa, 10 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS:
IToTeHUiaILHUM 00CAT IIPOJAAKY, THUC. TPH.:
OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):
HopaTrkoBa iHdopmamist:
Ha3zsa HTII yKpaiHCBKOIO: Teopis ronepevHoi aHIePCOHIBCHKOI JI0Kali3alii HEOAHOPIHIX
€JIEKTPOMarHiTHUX XBUJIb 1110 TIOLIMPIOIOTIO €S B3/I0BXK L1apiB Y BUMIAJKOBO CTPAaTU(PIKOBAHOMY [1i€/IEKTPUKY.

Hazpa HTII aHrsiiicbKoI0: The theory of transverse Anderson localization of inhomogeneous

electromagnetic waves propagating along layers in a randomly stratified dielectric.



HTII, sixy nepezn6ayasiocsi CTBOPUTH:
IIpuunnmn, yepe3s saki HTII He 6ysi0 cTBOpeHoO:
OTpuMmaHi pe3yJIbTaTH: Mertozy, Teopii

l'asmy3b 3aCTOCYBaHHSI: € nepcreKkTUBY BIIPOBA/DKEHHS OTPUMAHUX Pe3yJIbTaTiB B TEOPETUYHUX Ta

€KCIIEPUMEHTAJIbHUX OCTIIPKEHHSIX €JIeKTPOAMHAMIYHUX BIaCTUBOCTEN CTPaTu(iKOBaHUX CEPemOBUL.
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Orpumanns HOBuX DyHIAMEHTAIBHIX 3HAHD PO BJIACTUBOCTI €JIEKTPOMATHITHUX XBUJIb

BUIIAJIKOBO CTPAaTU(iKOBAaHUX CEPELOBUIIAX.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns Teopiit Ta METO/MK [/l PO3BUTKY

HAayKOEMHUX TEXHOJIOTIN

Bnyins HTII Ha moBKiJjIs:

BnpoBaaskennst HTII: He snposamxeno

IIpakTuyHa peasnisanis HTII
IToyaToK eTamy:
3aKiHYeHHs eTamy:

Crno>kuBavi NPOAYKILii:

IlepcneKTHBHI PHHKHU:

XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHUI 06CAT iHBECTHILLiH, THC. TPH.:
IIpaBa, 0 HafAI0THCS iHBECTOPY MiCJIsA 3aBEPLIEHHsI POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS.
IToTeH1iaIbHUH 0OCST IIPOJAIKY, THC. TPH..
OuikyBaHHI TePMiH OKYIHOCTi (POKiB):
JoaparkoBa iHdpopmauist:

Ha3zsa HTII yKpaiHCBKOIO: Teopist KBAHTOBUX TEPMOEJIEKTPUYHKX SBHIL, Y 3AMKHYTOMY €JIEKTPUYHOMY

JIQHITIO3i.

Hazpa HTII aHrsificbKo10: Theory of quantum thermoelectric phenomena in a closed electric circuit.
HTII, sixy nepezn6ayasiocsi CTBOPUTH:

ITpuunnu, yepe3s saki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3yJIbTaTH: Mertoay, Teopii

raJIysb 3aCTOCYBaHHSI: € NepPCHEKTUBY BIPOBA/PKEHHSI OTPUMAaHUX PE3YJIbTATIB [IJ1s1 MOAJIbIIOrO
TEOPETUYHOTO JOCIIIIKEHHS KBAHTOBYX TEPMOIIEPETBOPIOBAYIB Ta TEPMOEJIEKTPUYHUX METaMaTepiaiB 3 METOIO

NiABUILEHHS iX €(EeKTUBHOCTI.
PeecTparifiHuil HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: O6uucnenns napamerpiB KBAHTOBUX TEPMONIEPETBOPIOBAYIB 3 YPaXyBaHHIM HEBPIBHOBAKEHOCTI y



KJIaCU4YHUX rU,i.T[}:IHKaX 3aMKHYTOTI'O €JIEKTPUYHOTI'O JIAHIIOTa.

ConianbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Creopenns Teopiit Ta METOAMK /1715l PO3BUTKY

HayKOEMHUX TE€XHOJIOTIN

Bnyins HTII Ha moBKiJjs:

BnposaaskeHHs1 HTII: He snpoBamkeHo

ITpakTuyHa peasnizanis HTII
IToyaToK eTamy:
3aKiHYeHHs eTamy:

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:
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