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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JrHaMika BUXPOBMX CTaHIB y HAAIIPOBIIHMKAX, HOPMAJIbHUX Ta KBAHTOBUX PiiMHAX, MarHeTHKax i IIa3mi.

Ha3sBa po6oTH aHIJIilICbKOIO:

Dynamics of vortex states in superconductors, normal and quantum liquids, magnets and plasmas.

Pedepar yKpaiHCBKOIO:

TeopeTnyHO JOCIIKEH] pI3HOMaHITHI BUXPOBi CTPYKTYPU B KJIACUYHMX | KBAHTOBUX CUCTEMAX, TAKUX, 4K 3€MHa Ta
CoHsuHa atmMocdepH, eJIeKTPOH-iOHHA I171a3Ma, HAATUIMHHI KBaHTOBI piiuHY, e1IeKTpOHHA (pepmi-pinnHa B
BUCOKOTEMIIEPATYyPHUX KYIIPATHUX HAANIPOBiIHMKAX 2-TO POJLy, 3 METOIO MOLIYKY HOBUX (i3WMYHUX SIBULI, 10 MAIOTh
SKiCHO IoAi6Hi Bl1aCTUBOCTI i 3aKkOHOMipHOCTI. OTpUMaHO HOBI (i3UYHi pe3yJbTaTH: BCTAHOBJIEHA HASBHICTb
rigporHaMiYHUX HECTIKOCTel B aTMOocdepi, o 3'ABASI0THCS Mif Ai€l0 KOHBEKTUBHOI cuiu Ta cuian Kopiosica, ski
reHepyIOTh eKCIIOHEHIIilHe TPUCKOPEHHS 00€PTaHHS BUXPOBOTO MOTOKY, CTUMYJIIOIOYM BUHUKHEHHSI TOPHAZO Y1
TalQyHy; pO3IJISIHYTI Pi3Hi TUIIM HeCTiMKoCTel acTpodi3anyHoi I1a3My, 10 06epTaeThCsl B MarHiTHOMY 11071, i
IOCTIiIpKeHI TI71a3MOBi BUXOPi IpU TypOysIeHTHOMY pyciy poTtocdepi CoHIls; mocaifkKeHa B3aeMOisl pPOTOHHUX
30yI’KE€Hb Y HAIUIMHHOMY TeJlii 3 HaIBUCOKOYaCTOTHUM €JIEKTPOMAarHiTHUM I0JIEM 3aHYPEHOTrO y reliit
LMJIIHAPUYHOTO Ji€JIEKTPUYHOTO PE30HATOPA, HABKOJIO SIKOTO BUHMKA€E HAAIUIMHHUI MaKPOCKOIIIYHNIA BUXOP;
IIPOBEJEHO aHaJli3 MarHiTHMX BUXOPiB B (PEPOMAarHiTHMX HAHOYACTUHKAX, & TAKOX Nepei0au€HO BUHNKHEHHS
BUXOPIB 1 1J11 MIKDOHHUX YaCTUHOK aHTU(PEPOMArHETUKIB i3 CKOLIEHUMHU MiArpaTKamu; 6araTo 0COO6INBOCTEN
MAarHiTOIIOJIbOBUX, TEMIIEPATYPHUX, & TAKOX AedopMalifiHUX (B pexXuMi 06€pHEHOCTI) 3a71eXXHOCTeN
HAJIIPOBiIHOrO KPUTUYHOI'O CTPYMY B €IiTakCiliHUX MJIiBKaxX Ta "TIOKPUTUX NPOBigHUKax" Ha 6a3i KynpaTHoro BTHII
YBaCuO, NosSCHEHO SIK Pe3yJIbTaT KOJIEKTUBHOIO AEMiHIHIY BUXPOBOi I'PAaTKH, 3 YPaXyBaHHSIM CeLU(piyHNX
CTPYKTYP Pi3HOBUMiPHUX KPUCTAJIIYHUX AePEKTiB, a TAKOXK 3MiHU THITy KBAHTOBUX BUXOPiB (A6PUKOCOBCHKUX,

nipJI0BCbKUX 260 aGpUKOCOBCHKO-/1’K03€(PCOHIBCHKUX) IIPY 3MiHi 30BHIlIHIX TapaMeTpiB.

Pedepar aHIJ1iHCBKOIO:

Various vortex structures in classical and quantum systems, such as the atmospheres of the Earth and Sun,
electron-ion plasma, superfluid quantum liquids, electronic Fermi-liquid in the cuprate high-temperature type II
superconductors, are studied theoretically with the objective to search for the new physical phenomena
demonstrating qualitatively conformable properties and patterns. New physical results are obtained: it was
determined that the convective and Coriolis forces generate the exponential acceleration of rotation of a vortical
flux resulting in the hydrodynamic instability of the atmosphere and stimulating the development of tornadoes and
typhoons; various types of instabilities in astrophysical plasma rotating in magnetic field were studied for the
purpose of description of vortices appearing in the turbulent motion of plasma in Sun's photosphere; the
interaction of microwave EM field of a cylindrical dielectric resonator, immersed in superfluid liquid helium, with
roton excitations in helium was investigated in the presence of a macroscopic superfluid vortex around the
resonator; magnetic vortices in ferromagnetic nanoparticles were thoroughly analyzed and vortex creation was
predicted for the micron-sized particles of antiferromagnetic with inclined sublattices; collective depinning of
vortex lattices in epitaxial films and "coated conductors"based on HTSC cuprate YBaCuO, with account for the
characteristic structure of crystalline imperfections and variation of the quantum vortex' type (Abrikosov, Pearl or
Abrikosov - Josephson vortex) in accord with the external parameters, was shown to be the cause of various
peculiarities of the dependencies of critical current in these materials on magnetic field, temperature and

reversible strain.

Inpexkc YIK: 538.945, 538.945

Koau TeMaTHYHHX PYyOPHK: 29.19.29
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: Teopii pisHOMaHITHUX BUXPOBUX CTPYKTYP Y KJIACUYHUX | KBAHTOBUX CHCTEMAX,
30Kpema, atMocdepax 3emi Ta CoHL, acTpodi3nyHiil 11y1a3Mi, HAATIIIMHHOMY reJiii, pepoMarHiTHUX Ta
aHTH(QEepOMarHiTHUX HAHOYACTUHKAX, "MOKPUTHUX IIPOBiIHMKAX" Ha 6a3i BUCOKOTEMIIEPATyPHOTrO HAZITPOBiIHNUKA

YBaCuO y 30BHIIIHIX MarHiTHUX MOJISIX.

Hazpa HTII aHrsificbKoI0: Theories of various vortex structures in classical and quantum systems, such as
the atmospheres of the Earth and Sun, astrophysical plasma, liquid helium II, ferromagnetic and antiferromagnetic
nanoparticles, based on the high temperature superconductor YBaCuO "coated conductors" in applied magnetic
fields.

HTII, axy nepenba4asiocsi CTBOPHUTH:
IIpuunnn, yepe3s saki HTII He Oysi0 cTBOpeHO:
OTpumaHi pe3yJsIbTaTH:

l'asy3b 3aCTOCYBaHHS:

PeecTpanifiHuil HOMep KapTKH T€XHOJIOT1ii:

Omnuc HTII: MMo6ynosani Teopii pisHOMaHITHUX BUXPOBUX CTPYKTYP Y KIACMYHUX | KBAHTOBUX CUCTEMAX, 30KPEMA,
TOPHaJ0 Ta "cynepTopHano" B atMocdepax 3emii Ta CoHIg, pOTaliiHUX HECTIUKOCTEN B aCTPOQi3nyHiil M171a3Mi,
B3a€MO/Iii POTOHIB i3 HAIBUCOKOYACTOTHUM €JIEKTPOMArHiTHUM IOJIEM Yy HAAIIJIMHHOMY TeJlii, MarHiTHUX BUXOPIB y
(depomarHiTHUX Ta aHTU(EePOMarHiTHUX HAaHOYACTUHKAX, ITiHIHI'Y BUXOPOBOI I'PaTKU Ha Pi3HOMaHITHUX JedeKTax y

"[MOKPUTHX ITPOBiIHMKAX" Ha 6a3i BUCOKOTEMIIEPATyPHOro HannposinHuka YBaCuO y 30BHIIIHIX MarHiTHUX MOJISIX.
ConiasibHO-eKOHOMIYHA cripsimoBaHicTs HTII:
Brnius HTII Ha moBKiJjs:
Bnposags>keHHst HTII: Briposamkeno
IIpakTHyHa peasnisanis HTII
IToyaToK eTamy: 5 pokis.
3aKiHYeHHS eTamy:
Cno>kuBayi npo,quI.li'l': Inctutyt Pisuku, meranodizuxu, marnetusmy Ta @TIHT HAH Vkpainu.
IlepcrieKTHBHI PUHKH: VkpaiHa, 3apy6ixkHi Kpainm.
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiOHMI 006CAT iHBECTHILiM, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEpPLIEHHs POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOAAIKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):

HoparkoBa iHdopmamist:
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