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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

EJIeKTPOHHUII Ta €JIEKTPOMArHiTHUY MarHiTOTPAHCIIOPT y IIPOBIJHUX Ta HAJIIPOBITHUX HAHOCUCTEMAX

Ha3sBa po6oTH aHIJIilICbKOIO:

Electronic and electromagnetic magnetotransport in conductive and superconducting nanosystems

Pedepar yKpaiHCBKOIO:

IIAPYBATUM HAJITTPOBIIHUK, JTABEPHUK TTPOMIHb, IBOIIIAPOBA CYICTEMA, KYJIOHIBChKKI OITIP,
[TOCTIMHE MATHITHE I1OJIE. O6'€eKTOM HOCTiIPKEeHHS € IIPOBiHI Ta HAAIPOBiAHI HAHOCHUCTEMH, 1[0 PO3MIIIEHO Y
IIOCTITHOMY MarHiTHOMY I110J1i. MeTo10 po6OTH € aHaliTUYHE Ta YMCeJbHE NOCiIKeHHs Pi3nyHuX
MarHiTOTPaHCIIOPTHUX SIBUL y KBa3iIBOBUMIPHUX HAHOILIIBKAx Ta IIAapyBaTUX HAAIIPOBiTHUKAX. 30KpeMa y poOOTi
3aIJIAHOBAHO aHAJIITUYHUN PO3PAXyHOK TAaKUX (Pi3MYHUX BEJIMYMH, K KyJIOHIBCBKUI OIIip IBOMIAPOBOI CUCTEMH,
(oKyCHa BiicTaHb Ta MiHiMajsibHA MIMPWHA [1JI51 Ia3€PHOTO IIPOMEHS, a TAKOK BUSIBJIEHHS 3aJIEXKHOCTEH LIUX
BEJIMYMH BiJl TapaMeTpiB, TAKUX K TEMIIEPATYPA, BEJIMYMHA MATHITHOrO I10JI8, CTYIIiHb HEJIiHIMHOCTI, CHJIa
MDXKeJIEKTPOHHOI B3aeMOZii Tomo. B pe3ysbTaTi HUX TEOPETUYHUX NOCIiIKEHb OyIyTh OTPUMAaHi HOBi
(dyHIaMeHTasIbHI 3HaHHA [IPO BKa3aHi IPOBiHI Ta HAANIPOBiJHI HAHOCUCTEMU Ta BCTAHOBJIEH] HANIPSIMU Ta MIJISIXU
NOJAJbIINX JOCIIPKEHD. JI7151 TOCATHEHHS [TOCTABJIEHOI MeTU 6yJ10 C(POPMYJIbOBAHO HACTYIIHI 3aBAAHHSL: -

o6y 1yBaTH rifpoJlMHaMiuyHy MOZEJIb He-(pepMieBCbKOI €JIEKTPOHHOI PiluHY, sKa GOPMYETLCS Y YUCTIN
KBa3igBOBUMIDHIH IPOBiAHIN HAHOMIIBI; - MOOYIyBaTH MOZEJIb MOMKPEHHS TEPArepLeBoro Ja3epHoOro
BUIIPOMIHIOBAaHHS Y IIAPyBAaTOMY HAJIIPOBiTHUKY 32 HasIBHOCTI [NOCTIHOTO MAarHiTHOrO I10J14; - CKJIACTU Ta
poss'sizatu piBHsAHHS Hag'e-CToKca 3 ypaxyBaHHSIM TEPMOEJIEKTPUYHOro edeKTy 1JIsl ABOLIapPOBOi CUCTEMU 3a
HasIBHOCTI MarHiTHOTO I0JIST; - CKJIACTY Ta PO3B'S13aTU PiBHSHHS 1711 aMILIITY4H, a3y Ta KpUBUHU QPOHTY
JIa3epHOrO NIPOMEHIO [IPY NPOXOKEHHI HUM «XBOCTa» J’K03€(COHIBCLKOTO BUXOPY; -~ PO3pPaxyBaTU KyJIOHIBCbKUIA
OIip Ta JOCIIOUTH MOT0 3aJIEXKHICTD Bifj IapaMeTpiB, 30KpEMa Bif] BEJINYMHU MAarHiTHOTO MOJIS; - pO3paxyBaTh
(OKYCHY BiiCTaHb Ta MiHiMaIbHY IMPUHY IIPOMEHS], 110 ITPOUIIOB, Ta JOCIAATH 3a/IEXKHOCTI LIMX BEJIMYMH Bif|

rapameTpiB, 30KpeMa Bifi BEJIMYMHN MArHITHOTO I0JIS Ta YaCTOTHU JIA3€PHOTO IIPOMEHIO.

Pedepar aHIJIiHCBKOIO:

LAYERED SUPERCONDUCTOR, LASER BEAM, BILAYERED SYSTEM, COULOMB DRAG RESISTANCE, DC
MAGNETIC FIELD. The research object is conductive and superconducting nanosystems placed in a dc magnetic
field. The aim is an analytical and numerical study of physical magnetotransport phenomena in quasi-two-
dimensional nanofilms and layered superconductors. In particular, the physical quantities like the Coulomb drag
resistance of a two-layer system, the focal length and waist for a laser beam, are planned to be analytically
calculated, as well as the dependences of these quantities on parameters such as temperature, magnetic field,
degree of nonlinearity, etc are aimed to be determined. As a result of these theoretical studied, new fundamental
knowledge about the specified conducting and superconducting nanosystems are obtained and the directions and
ways of the further investigations will be found. The main tasks are: - Elaborate a hydrodynamic model of a non-
Fermi electron liquid that is formed in a clean quasi-two-dimensional conductive nanofilm. - Develop a model of
the propagation of terahertz laser radiation in a layered superconductor in the presence of a dc magnetic field. -
Derive and solve the Navier-Stokes equation for a two-layer system in the presence of a magnetic field. - Derive
and solve the equations for the amplitude, phase and curvature of the laser beam front as it passes the "tail" of the
Josephson vortex. - Calculate the Coulomb drag resistance and investigate its dependence on the parameters, in
particular, on the magnitude of the magnetic field. - Calculate the focal length and waist of the transmitted beam
and study the dependencies of these values on the parameters, in particular, the magnitude of the magnetic field
and the frequency of the laser beam.

Impexc YIK: 539.123.17; 539.124.17; 539.125.17; 539.126.17 , 532; 530.145; 538.94]404. , 538.945
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: Moyiesib NOMMPEHHS TEPATEPLEBOTO JIA3EPHOTO IPOMEHS Y€PE3 TOHKMIT 3pa3oK
IIapyBaTOro HAAIIPOBIGHUKA, SIKA BPAXOBYeE HEJIHINHICTb IpKO3€(pCOHIBCHKOTO CTPYMY Ta HasIBHICTb 30BHIlIHBOTO

[IOCTiTHOTO MarHiTHOTIO I10JII

HasBa HTII aHr/1ificbKOI0: A model of terahertz laser beam propagation through a thin sample of a layered
superconductor that takes into account the nonlinearity of the Josephson current and the presence of an external
dc magnetic field

HTII, aKy nepenba4asiocss CTBOPHTH:

IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpuMaHi pe3yJbTaTH: Meroau, Teopii

raJIyBB 3aCTOCYBaHHSI: TepareproBa HaHOEJIEKTPOHIKa
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: IMo6ynosana Mozesnb 103BOJIsSI€ BUSHAYNUTY aMIUTITYAM, (asu Ta KpUBUHU (PPOHTIB JIa3ePHUX
IIPOMEHIB, 1110 BilOMBAIOTHCS Ta MPOXOISTh KPi3b 3pa30K, a TAKOXX OTPUMATH aHANITUYHI BUpa3u AJis1 POKYCHOI

BiZiCTaHi Ta MiHIMaJIbHOI MIMPUHU JIA3€PHOTO [IPOMEHS, 10 IIPOUILIOB.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Cteopenns npuniunoBo HOBOI mpoyKIii (MaTepiasis,

TEXHOJIOTI} TOIIO) 17151 3a6€e3MeYeHHs] €KCIIOPTHOrO MOTEHIialy Ta 3aMillleHHIO iIMIIOPTY
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:

HazBa HTII pra'l'HCLKOIO: lgpopnHamiuHa MOAE/Ib BUHUKHEHHS! KYJIOHIBCBKOTO OIIOPY Y ABOLIAPOBIii

CHCTEMi, 110 MiCTUTb He-(PepMieBCbKY €JIeKTPOHHY PilMHY, 3 ypaxXyBaHHSIM TE€PMOEJIEKTPUIHOTO ePeKTy

HasBa HTII aHrificbKoO¥0: Hydrodynamic model of Coulomb drag resistance in a two-layer system

containing a non-Fermi electron liquid, taking into account the thermoelectric effect



HTII, sixy nepezn6ayasiocsi CTBOPUTH:
IIpuunnmn, yepe3s saki HTII He 6ysi0 cTBOpeHoO:
OTpuMmaHi pe3yJbTaTH: Meronu, Teopii

l'asy3p 3aCTOCYBaHHS: HaHOEIEKTPOHIKa
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Onuc HTII: [To6ymoBaHa MOZEb 03BOJIsSE BU3HAUUTU JMCIIEPCilHI CNiBBiTHOIEHHS 17151 IIJIa3MOHIB
(aKyCTMYHUX, OITUYHHUX, MarHiTOB'I3KICHMX, MarHiTOTEIJIOBUX) T2 OTPUMATU aHAJIITUMHUN BUPA3 1715

KYJIOHIBCBKOTO OTIODY.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Cteopenns npuHuunoBo HOBOi MpoyKIii (Marepiasis,

TEXHOJIOTI} TOIO) 1J151 3a6€3M1eYeHHs] €KCIIOPTHOrO NOTEHIialy Ta 3aMillleHHIO IMIIOPTY
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-€KOHOMiYHE OOrpyHTYBaHHSI.
IToTeH1iaIbHUH 0OCST IIPOJAIKY, THC. TPH..
OuikyBaHHI TePMiH OKYIHOCTi (POKiB):

JoaparkoBa iHdpopmauist:
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