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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

dizuka npouecis B3aeMOii €JIEKTPOMAarHiTHUX XBUJIb Ta IOTOKIB IJIa3MU 3 JIOKaJi30BAHUMHU CTPYKTypaMu Ta

IMNOBEPXHAMU

Ha3sBa po60oTH aHIJIiHCBHKOIO:

The physics of processes of electromagnetic waves and plasma flows interaction with localized structures and
surfaces

Pedepar yKpaiHCBKOIO:

B pesysbTaTi focifKeHb OTpUMaHi Taki pe3ysibTaTh: - po3po6JIeHO MOJeli IBOBUMiIpHO-HEOQHOPITHO] My1a3MU
TOKAMaKiB i3 KOJIOBUM i €JIiNTUYHUM [€PEPi30M MArHiTHUX IIOBEPXOHb 33 HASIBHOCTI CTAL[iOHAPHOTO €JIEKTPUYHOTO
CTPyMY, CaMOY3TO/I)KEHOMY 3i CTPYKTYPOIO YTPUMYI0YOrO MArHiTHOTO MOJIST; - OTPMMAHO Opeii(pOBO-KiHETUYHE
PiBHSIHHS 117151 36yIpKeHUX QYHKIiM pO3MOLiny iOHIB i €JIeKTPOHIB B IleplIoMy HaG/IVKEeHH] 3a [IapaMeTpoM
3aMarHidyeHoCTi, 1110 [J03BOJIsI€ aHAJI3yBaTU BILIUB Apei(oBUX e(eKTIiB i 06€pTaIbHOrO NePETBOPEHHS CUIOBUX
JIiHiM MarHiTHOTO 110JI1 HA YMOBM PE€30HAHCHOI B3a€MO/Iii XBUJISI-4ACTUHKA B TOPOia/IbHIN J1a3Mi; - JOBEAEHO, 110
B €JIiINTUYHUX TOKAMaKax 06epTa/lbHe IIEPETBOPEHHS CUJIOBUX JIiHill MarHiTHOTO NOJISt CYTTEBO BILJIMBA€E HA YMOBU
iIOHHO-IIMKJIOTPOHHUX i €JIEKTPOHHO-LIMKJIOTPOHHUX PE30HAHCIB 3aBASKU OJATKOBUM Bi[JLIEHTPOBUM CHUJIAM, 110
IiIOTb Ha IIPOJIiTHI, t-3anepTi Ta d-3anepTi YaCTMHKY I1if Yac iX pyxy B3LOBX CIipaJbHO-TOPOifalbHOrO MarHiTHOro
I10J151; - OTPUMAaHO 3py4Hy (POPMY [1Jisl PEJISITUBICTCHKUX PiBHSIHb IEPEHECEHHSI Ta BUPA3U [JIs1 PEJISITUBICTCHKUX
MaTpu4HUX KoedilieHTiB BpariHcbKkoro, a TaKOX 3arpOIOHOBAHO METO/, PO3B'sI3aHHSI PEJISITUBICTCHKOTO
KIHETUYHOTIO PiBHSAHHSA 3a JOITIOMOTOI0 y3arajbHEHMUX MOJIHOMIB Jlareppa Ta OnrMcaHo MPOLENypPYy 3aMUKaHHS
CHACTEMU TPAHCIIOPTHUX PiBHSHD i3 BUKOPUCTAHHSIM LIbLOTO METOZY; - BCTAHOBJIEHO, 10 TEIJIOBUI PYyX €JIEKTPOHIB
Ta iOHIB IPU3BOASTH 10 OOMEXKEHDb Y (POPMYyBaHHI IOPOKHUH I'YCTUHM I171a3MU, SKi BUHUKAIOTh 3aBISKU
HEOJIHOPiTHUM CTOXaCTUYHUM €JIEKTPOCTATUYHUM I10JISIM, 3HANIEHI KPUTEPIi yTBOPEHHS TIOPO’KHUH; — ITIOKa3aHO
MOXJIMBICTb iCHYBaHHS IOBEPXHEBUX €JIeKTPOMarHiTHuX TE-XBUJIb B IJIaCKUX XBUJIEBOJHUX CTPYKTYpPax 3 MIO-
HEraTMBHMMM METaMaTepiajiaMu Ta AOCIIIKEHO BIUIMB [IapaMeTPiB LIUX MaTepiaiB Ha iX JUCIIePCiliHi BJIaCTUBOCTI,

($a30Bi Ta rpyIoBi LBUAKOCTI, Ta HA IPOCTOPOBY CTPYKTYPY IOJIS;

Pedepar aHr1ilicbKOIO:

The following results were obtained: - two-dimensional inhomogeneous plasma models of tokamaks with circular
and elliptical cross-sections of the magnetic surfaces were developed taken into account the presence of a steady-
state electric current self-consistent with the structure of the confined magnetic field; - drift-kinetic equations for
the perturbed distribution functions of ions and electrons in the first-order approximation over to the
magnetization parameteri were derived, which allows analyzing the influence of drift-effects and rotational
transformation of magnetic field lines on the wave-particle resonant interaction in a toroidal plasma; - it is shown
that in elliptical tokamaks, the rotational transformation of equilibrium magnetic field lines significantly affects the
conditions of ion-cyclotron and electron-cyclotron resonances due to additional centrifugal forces acting on the
untrapped (passing), t-trapped and d-trapped particles during their motion along the spiral-toroidal magnetic
field; - a convenient form for the relativistic transport equations and expressions for the relativistic Braginsky
matrix coefficients were obtained, and the method for solving the relativistic kinetic equation using generalized
Laguerre polynomials was proposed. Also, the procedure for closing the system of transport equations with this
method was described; - it was established that the thermal movement of electrons and ions lead to limitations in
the formation of cavities of plasma density, which arise due to non-homogeneous stochastic electrostatic fields,
the criteria for the formation of cavities were found. - it was shown the possibility of the surface electromagnetic
TE-waves existence in flat waveguide structures with mu-negative metamaterials and it was studied the influence
of the parameters of these materials on the dispersion properties, phase and group velocities, and spatial field



structure of these waves;
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazsa HTII yKpaiHCBKOIO: Mogesti ABOBMMiPHO-HEOAHOPI/HOI IJIa3MU TOKAMAKIB i3 KOJIOBUM i €JIiNTHYHUM
IepepisoM MarHiTHUX OBEPXOHD 34 HASIBHOCTI CTalLliOHAPHOTO €JIEKTPUYHOTO CTPYMY, CAMOY3rOIPKEHOMY 3i
CTPYKTYPOIO YTPUMYIOYOr0 MarHiTHOTO I0JIsT; AperdOoBO-KiHETUYHE PiBHIHHS AJ1s1 30y IKEeHNX (PYHKLIN PO3MOAiNY
ioHiB i e71eKTpOHIB B IIepIIOMYy HaOJIMKEHHI 32 TapaMeTPOM 3aMarHiueHOCTi; peJIITUBICTCbKi PiBHSHS I€PEHECEHHs
y (popMi, sIKa L03BOJISIE BUKOPUCTATH iCHYIOUi TPAHCIIOPTHI KOJW; BUPA3! [J1s1 PEJISITUBICTCbKUX MaTPUYHUX
Koe(ilieHTiB BpariHcbKoro; MeToH, po3B’sI3aHHS PEJISITUBICTCHKOTO KiHETUYHOTO PiBHSIHHS 32 JOIIOMOTOI0
y3arajibHeHUX MOJIiHOMIB Jlareppa ta npoueaypa 3aMUKaHHS CUCTEMU TPAHCIIOPTHUX PiBHSHD; TEOPIs, 1O ONUCYE
BILJIMB TEIJIOBOTO PYXY €JIEKTPOHIB Ta iOHIB Ha (POpMyBaHHS IOPOXXHUH I'YCTUHU I171a3MU B loHOCdepi 3emi,
00yMOBJIEHI HEOJHOPITHUMY CTOXaCTUYHUMU €JIEKTPOCTATUYHUMU T0JIIMH, Ta YMOBU YTBOPEHHS TOPO>KHUH;
Teopis NOBEPXHEBUX €JIEKTPOMArHiTHUX TE-XBUJb B MJIACKUX XBUJIEBOJHUX CTPYKTypax 3 MIO-HETaTUBHUMU
MeTamaTrepiazaMy; MakeT TEIJIOBOTO HACOCY IJIS1 OXOJIOIKEHHS METAJIOTiIPUIHOI MillleHi Ta TeMIlepaTypHUN

Il,ial'[aBOH ereKTI/IBHOI‘O MeTa]IOI‘iII,pI/I,ELHOFO OXOJIOOKEHHS.

Hazpa HTII aHri#icbKo¥0: Two-dimensional inhomogeneous plasma models of tokamaks with circular and
elliptical cross-sections of the magnetic surfaces with the presence of a steady-state electric current self-
consistent with the structure of the confined magnetic field; drift-kinetic equations for the perturbed distribution
functions of ions and electrons in the first-order approximation according to the magnetization parameter;
relativistic transfer equations in a form that allows one to use the existing transport codes; expressions for
relativistic Braginsky matrix coefficients; the method for solving the relativistic kinetic equation using generalized
Laguerre polynomials and the procedure for closing the system of transport equations; the theory describing the
effect of the thermal movement of electrons and ions on the formation of cavities of plasma density in the Earth's
ionosphere, caused by heterogeneous stochastic electrostatic fields, and the criteria for the formation of cavities;
theory of surface electromagnetic TE-waves in planar waveguide structures with mu-negative metamaterials; heat
pump layout for metal hydride target cooling and the temperature range of effective metal hydride cooling.

HTII, sxy nepezn6ayasiocsi CTBOPUTH:
IIpuunnu, yepe3s saki HTII e 6ysi0 cTBOpeHO:
OTpuMaHi pe3yJIbTaTH: Mertoay, Teopii

l'asmy3b 3aCTOCYBaHHS: ¢i3uka m1a3Mu, [1a3MOBa €JIEKTPOHIKA, [JIa3MOBO-TEXHOJIOTIYHI YCTAHOBKY Ha OCHOBI

KOMIIaKTHHUX MeTaJIOI’i,U,pI/I,[[HI/IX CHUCTEM
PeecTparifiHuii HOMep KapTKH T€XHOJIOTi:

Omnuc HTII: 3106yTo HOBI 3HaHHS PO ABOBUMIPHO-HEOJHOPIHOI [JIA3MU TOKAMAKIB i3 KOJIOBUM i €JTIITUYHUM
repepizoM MarHiTHUX TIOBEPXOHb; OTPUMAHO PeJISITUBICTChKI MaTpUyHi KoediljieHTu bpariHcbkoro Ta po3npobaeHo
METOJIMKY PO3B'3aHHS PEJIITUBICTCHKOIO KiIHETUYHOTO PiBHSIHHSL; IOOYA0BaHAa TE€OPis, M0 ONUCYE BILIUB TEIJIOBOTO
PYXy €JIeKTPOHIB Ta i0HiB Ha (OPMYyBaHHS HUKHbOTIOPUIHUX IOPOKHUH i0HOC(EPHOI J1a3MK; TOOYLOBAHO TEOPIl0
€JIEKTPOMArHiTHUX XBUJIb B [IJIACKAX XBUJIEBOJHUX CTPYKTYPax 3 MIO-HETaTUBHMMU MeTaMarepianamu; po3po6aeHo
MakKeT TEIJIOBOTO HACOCY 11 OXOJIOAKEHHS METAJIOTiIIPUIHOIL MillleHi Ta BU3HAYE€HO TEMIIEPATYPHUI [ialla3oH

€(peKTUBHOr0 METAJIOTITPUIHOTO OXOJIOPKEHHSL.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npunuunoBo HOBOI mpoyKiii (Matepiasis,

TEXHOJIOTI! TOIO) AJ1s1 3a0e31eYeHHsI eKCIIOPTHOTO NIOTEeHIialy Ta 3aMillleHHIO iIMIIOpTY
Bnins HTII Ha moBKiJjs:
BnpoBagsykeHHs HTII: He snposamkeHo

ITpakTuyHa peasnizanis HTTI
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