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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

KosiexTuBHi edexTu B HaJIPOBiIHUX i MarHiTHUX CUCTEMax Ta y HAJIIJIMHHYX KBAHTOBUX piiuHax.

Ha3sBa po6oTH aHIJIilICbKOIO:

Collective effects in superconductive and magnetic systems, as well as in quantum superfluids.

PedepaT ykpaiHCbKOIO:

TeopeTUYHO NOCIKEHO eeKTU KOJIEKTUBHOI AMHAMIKM KBa3iYaCTUHOK Ta BUXPOBUX CTaHIB y PI3HOMaHITHUX
KBAaHTOBHUX i KJIACUYHUX CUCTEMaX, B LINPOKOMY Jiara3oHi IPOCTOPOBUX MACIITA0IB - Bil MIKDOCKOMIUHUX 10
KoCcMiyHuX. OTpUMaHO HOBi (i3N4Hi pe3ysbTaTy: I0KA3aHO, 1110 HEMOHOTOHHI 3aJ1€5KHOCTi KPUTUYHOI TeMIIepaTypu
HAJIIPOBIJIHOTO IIEPEXOAY BiJl 4MCJIa KyePiBChbKUX IIap B apyBaToMy Kpucrtaii La2-xSrxCuO4 MoXyTb 6yTU
onucani Ha ocHoBi Mmogeri BKII B npunyieHHi, o MexXaHi3M HaJIIPOBINHOCTI BU3HAYAETHCS B3AEMO/II€I0 HOCIIB
CTPYMY $IK 3 aKyCTUYHUMU (POHOHAMY, TaK i 3 aKyCTUYHMMU I1JIa3MOHAMHU; B PaMKax MOJieJli KpUTUYHOTO CTaHy
BBEJIEHO MTOHSTTS Ta 3alIPOIIOHOBAHO METOJ, 064K CJIEHH "y3arajJbHEHOI CIPUIHATINBOCTI" CUCTEMU
"HaJIPOBiIHYK - BUMIPIOBaJIbHUI KOHTYP", IO Ma€ IPaKTUYHE 3HAYEHHS TPU 6€3KOHTAaKTHOMY BUMipIOBaHHI
T'YCTMHU KPUTUYHOTO CTPYMY; IIPOBEAEHO TEOPETUYHUM aHali3 HAOIBUIKOTO [IEPEMUKAHHSA MarHiTHOIO MOMEHTY
YaCTHMHOK 32 Yacy NnopsKy 10 MiKOCEKyH, Ta T0KAa3aHo, O TaKi Yacu € TJOCSSKHUMU IIPY MTO3LO0BXKHIN IUHAMIL
HaMarHi4YeHOCTi 32 paXyHOK KBAHTOBOT'O CKOPOYEHHS CIIiHA; IIPOBEIEHO aHaJIi3 TONOJIOTIYHUX MarHiTHUX COJIITOHIB
B aHTU(EePOMarHeTHKax i CIiHOBUX HEMAaTHKaX, Ta TOKAa3aHOo, 10 iX BUKOPUCTAHHS J03BOJISIE CTBOPUTU CIIHTPOHHI
HAHOTE€HEePaTopH, IO MPAalLOI0Th B Iialla30Hi Tepareplis; 3alIpOIIOHOBAaHA MOJEJIb HAPOIKEHHS riraHTcbkux MI'J]
BUXOPIB B COHSYHIl XpoMmocdepi, 1110 oNKUCcye HAPOCTaHHS B Yaci a3MMyTa/IbHOI LIBUAKOCTI M1a3MU &K /10 3HaYeHb
NOPSOKY IIBUIKOCTI 3BYKY; HA OCHOBI MOJI€JIi i30TPONHOI HAAIIMHHOI 603€-PifHU 3 TPUTHIYEHMM BHACJIIOK
CHJIbHOI KOJIEKTUBHOI B3aeEMOZii MK yacTuHKaMy 603e-eHHIITeHIBChbKUM KOHI€HCATOM [I0Ka3aHo, 1o (POHOHHUM
CIIeKTp 0603e-PilHU € PO3NaTHMM Y IOBHOMY Y3rOJ)KEHHI 3 eKCIIepUMEHTaIbHUMU JAaHUMU 3 HEHTPOHHOTO
PO3CisSiHHS y HAAIVIMHHOMY reJlii; 1oKa3aHo, o Besmnkuil BUOyX B paHHbOMY BcecBiTi MoXke OyTU pe3yJIbTaTOM
($haz3oBoOro Nepexomy Mnepuioro poay, mo 06yMOBIEHUH 3MiHOIO CKaJIIPHOI KpUBU3HU 4-BUMipPHOTO IIPOCTOPY-4acy
Ta 3allpOIIOHOBAHO MO EJIb iHPIALIHHOTO PO3LUIMPEHHS PaHHbOTO BeecBiTy, 1110 3a10BHEHUH HeJliHIMHUM

CKJISIPHUM I10JIeM Ta HeifeasnbHUM (pepMi-razoM 3 KOPOTKOJIi0UUM BiJJIITOBXYBaHHSIM MDK YaCTMHKaAMU.

Pedepar aHIJIiHCBKOIO:

Effects of the collective dynamics of quasiparticle and vortex states in various quantum and classical systems
ranging from microscopic to cosmological scales are theoretically investigated. New physical results are obtained:
it is shown that the nonmonotonic dependencies of the critical temperature of superconducting phase transition
versus Cooper pair density observed in La2-xSrxCuO4 layered crystals are explainable in the framework of the BCS
model provided the mechanism of superconductivity is governed by current carriers' interaction with both
acoustic plasmons and phonons; in the framework of the critical state model the definition as well as the
calculation method are introduced for the "generalized susceptibility" of the system "superconductor - pick-up
coil", which bears practical significance for the contactless measurements of the critical current density; the
theoretical analysis of the superfast switching of the microparticles' magnetic moment with times of about 10
picoseconds is carried out to demonstrate that such switching times are attainable through longitudinal
magnetization dynamics due to the quantum spin shortening; the analysis of the topological magnetic solitons in
spin nematics has reviled the possibility of their utilization as the basis for the terahertz-range spintronic
nanogenerators; a new model is proposed to describe the generation of the giant MHD vortices in solar
chromosphere, with the vortex' azimuthal plasma velocities exponentially growing in time up to the speed of
sound; in the framework of the model of the isotropic Bose liquid with Bose-condensate suppressed due to the
strong collective interaction between particles, the phonon spectrum of such a liquid is shown to obey the decay



dispersion low, in complete accord with the experimental data on neutron scattering in superfluid helium; it is
shown that the phase transition of the first kind driven by the change in the scalar curvature of the 4-dimensional
space-time could be the cause of the Big Bang in the early Universe; the model of the inflationary expansion is
proposed for the early Universe filled with nonlinear scalar field and non-ideal Fermi-gas with short-range
repulsion between the particles.

Impexc YIK: 532;530.145;538.94-404, 538.945; 532;530.145;538.94-404.
Koau TemaTuyHHUX PYOpHK: 29.17.21

KepiBHHUKH po6oTH

BiacHe IIpizBuie Im'sa I10-6aThKOBI: Mamunpkuii EpHCT AHaTOMHOBIY
HaykoBHH CTYIiHb:

Buene 3BaHHS:

Inentudikarop ORCID ID:

JonaTkoBa iHdopmarist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII ykpaiHCBKOIO: Teopii nporecis, mo 6a3yioTbcs Ha eeKTax KOJEKTUBHOI AMHAMIKY KBAa3i4aCTUHOK
Ta BUXPOBUX CTaHIiB y Pi3BHOMaHITHUX KBAaHTOBUX i KJIACUYHUX CUCTEMAaX, 30KpeMa, B HAATIPOBITHUX Ta HAATUIMHHUX
crucremax, aHTupepoMarHeTHKax Ta CIIiHOBUX HEMATHKax, COHSYHI 1171a3Mi Ta IepBUHHIN MaTepii paHHbOTO

Bcecsiry.

HasBa HTII aHT1ilicbKOO: Theories of processes based on quasiparticles' and vortex states' collective
dynamical effects in various quantum and classical systems, such as superconductive and superfluid systems,
antiferromagnetics and spin nematics, Solar plasma and primary matter in Early Universe.

HTII, sixy nepezn6a4asiocsi CTBOPUTH:
Ipuyunu, yepes siki HTII we 0yJi0 cTBOpeHo:
OTpumaHi pe3ysIbTaTH:

T'asy3s 3acTocyBaHHsI: 72.19.

PeecTpariifiHuil HOMep KapTKH Te€XHOJIOT1i:

Omnuc HTII: [To6ynosani Teopii: KOJIEKTUBHOTO MIHIHTY Ta Kpilly IPATOK KBAHTOBUX BUXOPIB HA IBIHUKOBIi1
IIOMEHHIN CTPYKTYpi Ta Ha cucteMi cyb3zepeH B YBaCuO; KOJIEKTUBHOI AMHAMIKH CIiHIB 3 103L,0BKHBOIO €BOJIIOLIEI0
HaMarHiyeHOCTi Mif, Ai€10 J1a3epHOro BUIIPOMIHIOBAaHHS. Y3arajJbHEHO 6€3KOHTAKTHUI METO, BUMipIOBaHHS
KPUTUYHOTO CTPYMY HAAIIPOBIGHUX TITIBOK JJIs1 IJIACKUX IIPUIAMAJIbHUX KOTYIIOK. PO3p06ieHO MOZesIi: yTBOPEHHS
MI'/l BuxopiB B COHSIYHil Xpomocdepi, "TBepIOTiIbHOT0" 06EPTaHHSI COHSIYHOTO s1pa, iHDJISIIHHOrO pO3LUIMPEHHS

paHHBOTO Beecsity.
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:



IX. Bi6sriorpadiuHuii onuc

9.A. TTammuxuii. 3aBUCUMMOCTb KDUTUYECKOM TEMIIEPATYPBI OT YMCJIa KyIIEPOBCKUX 1ap U MEXaHU3M
CBEPXIPOBOJUMOCTH B cioucToM Kpucraiie LaSrCuO. ®HT, T.42, N¢ 12, ¢.1516-1518 (2016); C.G. Tretiatchenko, V.L.
Svetchnikov, A.V. Semenov, V.M. Pan. Effect of Subgrain Structure on the Critical Current Density in HTS Films.
Journal of Superconductivity and Novel Magnetism, v.26, N2 5, p.1857-1864 (2013); A.A. Kanenioxk, I'.I'. KamuHckui,
A.B. Ceménos, B.O. Mockasntok, B.C. ®ruc. lamepeHre KpUTUYECKUX TOKOB TOHKUX CBEPXIIPOBOASIINX MJIEHOK
YBa2Cu307-? MeTOLOM MarHUTHOM BOCTIPUMMYMBOCTU C IIOMOIIbIO HAKJIAAHbIX KaTyleK. MeTannopuanka u
HOBeMINe TexXHOIoruHy, T.39, N2 4, ¢.441-455 (2017); E.G. Galkina, V.I. Butrim, Yu.A. Fridman, B.A. Ivanov, and Franco
Nori. Longitudinal magnetization reversal in ferromagnets with Heisenberg exchange and strong single-ion
anisotropy. Phys.Rev.B, v.88, 144420 (2013) [10 pp]; O.A. Kocmaues, 0.A. Opugman, E.I'. T'ankuHa, b.A. MiBaHOB.
JuHaMuYecKre CBOKMCTBA MarHETUKOB CO CIIMHOM S = 3 /2 U HerelizeH6eproBCKMM M30TPOITHBIM B3aMOIEHICTBUEM.
XKOT®, T1.147, BBIII. 2, .320-337 (2015); E.I'. 'ankuna, B.A. ViBanos, B.M. Byrpum. [IpofosbHas CiMHOBAs AUHAMUKA B
dropocunukare Hukesnst. QHT, T.40, N2 7, 817-824 (2014); E.I'. TankuHa, b.A. VIBaHOB. MarHOHHbIE MOJIBL,
JIOKaJIM30BaHHbIE HA AedeKTax B IByMEPHOM MACCHBE MarHUTHBIX MUKPOYACTHUL] C NIePIEeHIUKYJIISIPHON
annzotponuei. [Tncema B XKDTO, 1.104, N2 1, ¢.26-31 (2016); . B. ®unun, E.I'. l'ankuHa, B.A. ViBaHOB. luHamMu4Yeckue
TOIOJIOTUYECKHE COJIMTOHBI GOJIBIIOrO pafuyca B OGHOOCHBIX peppomMarHeTukax. [lncbma B XKOTO, 1.97, N2 5,
€.291-296 (2013); E. I'. 'ankunua, P.B. OBuapos, B.A. ViBaHOB. [IpenieccioHHbIE OJHOMEPHbIE COTUTOHBI B
anTugeppoMarHeTuKkax ¢ HU3Koi guHamudeckou cummerpuent. ®HT, 1.43, Ne 11, ¢.1609-1617 (2017); E.I'. T'ankuHa,
B.A. MBanos, O.A. Kocmaues, 10.A. ®punman. [IByMepHble COIUTOHBI B HEMAaTU4€CKOU pa3e MarHeTUKOB C
M30TPONHBIM 0OMeHHBIM B3aumoaericteuem. ®HT, T.41, N2 5, ¢.490-500 (2015); D.A. [Tamuuxuit. O mexaHusme
3apO>KJE€HUS MarHUTO-TUIPOAMHAMUYECKUX BUXPEN "CylepTOpHaZ0" B COJIHEYHOI aTMocdepe. Pusnka niaa3mel,
T.40, N2 9, c.928-936 (2014); E.A. Pashitskii. On the mechanism of the formation of magnetohydrodynamic vortices
in the Solar plasma. Odessa Astronomical Publications, v.28, N2 2, p.141 (2015); 3.A. [Tamunkuii. O 6bICTPOM
TBEPIOTEJIbHOM BpPallleHUU COJTHEYHOTO sizipa U nuddepeHnnanbHoM (SKuaKoM") BpalleHuu COJTHEYHON
noBepxHocTy. Ousuka niaasmel, T.43, N2 7, ¢.616-624 (2017); E.A. Pashitskii, A.V. Chumachenko, S.I. Vilchynskyi.
Microscopical theory, structure of superfluid component and elementary excitation spectrum of the non-
relativistic bose-liquid 4He. Problems of atomic science and technology, v.46, p.35-41 (2013); .A. [MTamunxuii, B.1.
I[Tenreros. "Bosbuioit B3psIB" Kak pe3ysbTat (pa3oBOro nepexoma nepBoro poja, 00ycaoBI€HHOTO U3MEHEHNEM
CKaJISIPHOI KpUBU3HBI B paciupsoieiics PaHHen BeenenHoit: cueHapuil "Tunepundasaun”. XKOT®, 1.149, N 1,
€.63-75 (2016); E.A. Pashitskii, V.I. Pentegov. "Big Bang" as a result of the curvature-driven first-order phase
transition in the early cold Universe. Astronomical and Astrophysical Transactions, v.30, N2. 1, p.23-30 (2017); D.A.
[Mamumnxuit, B.W. [lenreros. UHGg11s paHHEN XOJIOAHOMN BCEJIEHHOM, 3aI10JIHEHHOY HEJIMHENHBIM CKaJISIPHBIM

[10JIEM U HEeUZeaJIbHbIM peIITUBUCTCKUM pepmu-razom. XKOTO, 1.151, N2 3, ¢.508-522 (2017).
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