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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

(a30Bi nepeTBOpEeHHs Ta KOJIEKTUBHI MTPOLieCy B HAAIIPOBIAHUK, HANTIJIMHHUX, MAarHiTHUX i rpaBiTaliiHux

CHUCTEMaAX.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Phase transitions and collective processes in superconductive, superfluid, magnetic and gravitation systems.

Pedepat yKpaiHCBKOIO:

TeopetndHo nocnimKeHo (a3oBi IepeTBOPEHHS Ta KOJIEKTUBHI €(PEeKTU Y Pi3HOMAHITHUX CUCTEMAX B IIMPOKOMY
Iiana3oHi IPOCTOPOBUX MACHITA0iB — BifJ, MIKDOCKOIIIYHUX 40 KOCMiYHMX. OTPUMAHO HOBi Qi3ny4Hi pe3yyibTaTu:
[I0Ka3aHa MOJKJIMBICTb BUHMKHEHHS OCOOJIMBOTO BUTY KOJIEKTUBHUX 30y I)KE€Hb T'YCTUHMU 3apsiy - aHi30TPOITHUX
aKyCTUYHUX IIJIA3MOHIB - B CTBOPEHOMY I1iJ] HAIBUCOKMM TUCKOM cyneprigpuai LaH10 Tta gocii)keHOo BIJIUB TaKUX
II7Ia3MOHIB Ha Temnepatypy T'c HagnposinHoro ¢Ga3oBoro nepexomy, o Maike csarae kimHaTHOI. [TokazaHO TakoX,
1110 IOMipHeE BifIXMJIEHHS BiJ] cTexiomeTpii (HassBHICTb BaKaHCil1 BOJHIO) MO>Ke IPMBOIUTH [10 3HUKEHHSI PiBHS
depmi, BUHUKHEHHIO JOJIaTKOBUX JIiPKOBUX «JIiH3» oBepxHi Gepmi Ta 104ATKOBUX aKyCTUYHUX TiJIOK
KOJIEKTUBHOTO €JIEKTPOHHOIO CIEKTPY, O CIIPUSITUME IIPUTHIYEHHIO KYJIOHIBChKOTO BiJJIITOBXYBaHHS T
nigBuieHHIo Tc.; IpOBeNeHO TEOPETUYHE OOIPYHTYBAHHS O€3KOHTAKTHOTO METO/Y BUMiPIOBAHHSI KDUTUYHOTO
CTpPYMy JC Ta KOJIEKTUBHOTO KPilly MarHiTHOTO IOTOKY Y IJIACKUX 3pa3Kax >KOPCTKUX HAMIPOBiAHUKIB II-ro pony
(MeTomy «MaKCMMyMy BTpaT» OJIs1 HEJIHIMHOI MarHiTHOI CIIPUMHSTINBOCTI), y3araJILHEHOTO IJIs1 BUIIAAKY
HaKJIaTHUX MPUUMaIbHUX KOTYUIOK; 100ynoBaHi fgiarpamu Koysa - Koyna 1151 y3arajabHeHOI HeJliHiHOI
CIIPUMHATIMBOCTI IIPU Pi3HUX BiTHOCHUX PO3Mipax IJIaCKoi CIipasIbHOi KOTYLIKY i BUMIPIOBAaHOTO 3pa3Ka;
TEOPETUYHO JOCiIKEHO METOJOM KOJIEKTUBHUX 3MiHHUAX OCOOJIMBOCTi €HEPreTUYHOIO CIIEKTPY JOMEHHUX CTiHOK
Ta iX CTPYKTypH y 3BUYANHUX aHi30TPOIHUX Ta y KipaJIbHUX (PepUMarHeTukax (KJacTepHi JOMEHHI CTiHKU B
OCTaHHiX) 106113y TOYOK KOMIIEHcallii CIiHiB, a TAKOXX 0COOJIMBOCTI iX PyXy (30Kpema, 0671acTi HecTabiIbHOCTI) iz
Ili€l0 30BHIIIHIX CUJI; PO3IJISIHYTO IPUIYIIEHHS PO Te, 10 MiXX IpaBiTalliliHOI0 Ta C1abKOI0 B3a€MOJII€I0 iCHyE IIEBHA
NoAibHiCTh, OCHOBaHA Ha PYyHIAMEHTAJIbHOMY ySIBJIEHHI PO CIIOHTaHHE MOPYUIEHHS CUMETPIi pu (pasoBomy
nepexo/ii Ipyroro poay; okasaHo, 110 Ha IJIaHKIBChKUX MaclTabax MOXKyTb iCHYBaTH KOPOTKOJiliHI rpaBiTalifiHi
cun, 06yMOBJIEHI 0OMiHOM «HaJBXKKMMU» TEH30PHMMHU 0030HaMU, Me€xaHi3M reHepallii Macu sSIKMX aHaJloriyHuN

MexaHizmy Xirrca

Pedepar aHIJIiHCBKOIO:

Phase transitions and collective effects in various systems on spatial scales ranging from microscopic to
cosmological are theoretically investigated. New physical results are obtained: it is shown that a special type of
collective charge density excitations - anisotropic acoustic plasmons - may appear in the superhydride LaH10,
created under megabar pressure, and the influence of such plasmons on its “nearly room” critical temperature Tc
is investigated; it is also shown that a moderate deviation from stoichiometry (the presence of hydrogen vacancies)
can lead to a decrease in the Fermi level and emergence of additional hole "lenses" of the Fermi surface, thus
facilitating the appearance of the acoustic plasmons, which contribute to the suppression of Coulomb repulsion
and an increase in Tc; theoretical substantiation is given to the non-contact method of measuring of the critical
current Jc and collective creep of magnetic flux in planar specimens of hard II-type superconductors (the loss-
maximum method for nonlinear magnetic susceptibility), generalized for the case of open-faced pick-up coils;
Cole-Cole diagrams for generalized nonlinear susceptibility for various relative sizes of specimen and flat spiral
pick-up coil are plotted; the features of the energy spectra of domain walls and their structure in ordinary
anisotropic and chiral ferrimagnets (cluster domain walls in the latter) near the spin compensation point, as well as
the peculiarities of their movement (e.g., regions of instability) under the action of external force, are theoretically
investigated using the collective variable approach; a possibility of similarity between gravitational and weak



interactions, based on the fundamental idea of spontaneous symmetry breaking in a second-order phase
transition, is explored; it is shown that short-range gravitational forces may exist on the Planck scale, due to the
exchange of "superheavy" tensor bosons with mass generated through the Higgs-like mechanism
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: Teopii (ha30Bux repeTBopeHs Ta KOJEKTUBHNX €(EKTIB y PI3HOMAHITHUX CHCTEMAX
B IIMPOKOMY [1ialla30Hi IPOCTOPOBUX MacIITabiB — Bifl MIKDOCKOIIYHUX O KOCMIYHUX, 30KPEMA, HAATIPOBiHOTO
nepexony Npy Malbke «KiMHAaTHUX» TEMIIEpATypax y Cylepriipifgax, y3araJbHeHOI HeiHIHOI MarHiTHOi
CIIPUHAHSITIMBOCTI IIPU 6€3KOHTAaKTHOMY BUMIpIOBaHHI KPUTUYHOTO CTPYMY B ILJIiBKax XOPCTKUX HAAIIPOBiIHUKIB,
BMMYVIIEHOTO PyXy KJIACTEPHUX JOMEHHUX CTiHOK B KipaJIbHUX (peppUMarHeTuKax nobm3y TOUoK KoMIeHcallii

CHiHiB, B3aeMO/Iii rPaBiTOHIB i3 PyHIaMEHTaIbHUM CKaJISIPHUM I0JIEM Y PAaHHBOMY BcecBiTi.

Ha3zpa HTII aHrsi#icbKo0: Theories of phase transitions and collective effects in various systems on spatial
scales ranging from microscopic to cosmological, such as nearly “room-temperature” superconducting transition
in superhydrides, generalized nonlinear magnetic susceptibility for contactless measurement of the critical
current in hard superconductor films, forced motion of the cluster domain walls in chiral ferrimagnets near spin
compensation points, interaction of gravitons with fundamental scalar field in Early Universe.

HTII, sixy nepezn6a4asiocsi CTBOPUTH:
IIpuunnu, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: Merosu, Teopii

l'asy3s 3acTocyBaHHS: 72.19

PeecTpaiifiHuil HOMep KapTKH Te€XHOJIOT1ii:

Omnuc HTII: [To6ynosani Teopii: BIIMBY KOJEKTUBHUX aKyCTUYHUX 3aPSI0BUX 30yIPKEHb HA TEMIIEPATYPY
HAJIPOBITHOIO MEPEXOY Y CYNEPrilpruuax; yTBOPEHHS Ta BUMYLIEHOIO PYXy KJIaCTEPHUX JOMEHHUX CTiHOK B
KipasbHUX (pepumarHeTukax. O6IPyHTOBAHO y3arajbHEHHS 6€3KOHTAaKTHOTO METOLY «MaKCMMYyMYy BTPaT»
BAMIPIOBaHb B IIJIiBKAX )KOPCTKUX HAJIIPOBITHUKIB HA BUMAJIOK CHIPpAJIbHUX MPUMNMAJIBHUX KOTYMIOK. J0CTiI>KEHO
MOJ€JIb CIIOHTaHHOTO [OPYIIEHHS KalibpyBaabHOI CUMETPIi B CUCTEMI rpaBiTalliiiHOro Ta «iHQJISALIAHOrO» M0JIiB B

paHHbOMY BcecBiTi.

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHuunoBo HOBOI mpoyKiii (Matepiasis,

TEXHOJIOTI! TOMIO) J1s1 3a0e3I1eYeHHsI eKCIIOPTHOTO NIOTEeHIialy Ta 3aMillleHHIO iIMIIOpTY
Bnyins HTII Ha moBKiJjs:
BrnpoBags>keHnHs HTII: He snposamxero
ITpakTuyHa peasnizanis HTTI
IToyaToK eTamy:
3aKkiHYeHHs eTamy:

Cno>kuBavi NpoayKIii: lucruryr ¢isuku HAH Vkpainy, Inctutyt metanodisuku HAH Vkpainy, Inctutyt
marHetnsmy HAH Ykpainu, ®TIHT HAH Vkpainu

IlepcnekTHBHI pUHKHU:

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiOGHMI 0GCAT iIHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJaIOTHCS iHBECTOPY IIiCJIs 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:

TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:



IloTeH1iaIbHUI 0OCAT IIPOJASKY, THC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoaaTtkoBa iHpopmamnist:
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