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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:

OO6’eKT HOCIIIPKEHHS: - I7Ia3Ma TOKaMaKiB i cTesapaTopiB; - HU3bKOTEMIIEpPATypHA 3all0polleHa 171a3mMa
ITICJISICBITIHHS; - MeTaMaTepiaiy Ta XBUJIEBOAY; HYKHbOTIOPUIHI IOPOKHUHMU B ioHOChepi 3eMJli; BOAHEBA I1a3Ma
B PO3Psax 3 METAJIOTIAPUIHNMU eJIeMEeHTaMU. [IpeMeT NOCIIiIKEHHS: - PEJISITUBICTCbKA KIHETUKA €JIEKTPOHIB Ta
MIPOLIECU IEPEHECEHHS B TEPMOSIIEPHIN M71a3Mi; TEH30P OieIeKTPUYHOI IPOHUKHOCTI, AV CIepPCiliHi
XapPaKTEPUCTUKHU, 36yﬂ)KeHHH Ta MOrJIMHAHHY BJIACHUX XBUJIb B TOKAMaKax i CT€JIapaTopax, XBUJI€BO4aX Ta
CTPYKTYypax 3 MeTamaTepianamu; - ¢i3nyHi NIpolecu yTBOPEHHs! 3aXUCHOTO Mapy 6i71s1 HOBEPXHi METAJIOTiApUIy Ta
crabinizalis Temneparypy; - JMHaMiKa IOPOLUIMHOK Y IJIa3Mi MiCJISCBITiHHS; IPOLECU IEPEHECEHHS YACTUHOK B
HYDKHBOTIOpUIHUX OPOXXHUHAX. MeTa poOOTU: - OTPUMaHHS TPAaHCIIOPTHUX PEJISITUBICTCHKUX PiBHSHD IJ1s1
€JIEKTPOHIB; - PO3BUTOK KiHETUYHOI TE€OPii XBUJIb B aKCiaJIbHO-CUMETPUUYHUX TOKAMaKax; - TOCiIHKeHHS Qi3sUIHUX
IIPOLIECIB Y BOAHEBIN I171a3Mi 3 METaJIOTiIpULAMU; — JOCJIIPKEHHS €JIEKTPOAVMHAMIYHMX XapaKTEPUCTUK CTPYKTYP 3
MeTamaTepiasamu; - po3pooka Teopii 3ar1opolIeHo] II71a3MU Y PeXKUMI MiCJ/ISICBITIHHS; - BUBHAY€HHSI BILJIUBY
HEOJHOPIJIHOI eJIeKTPOCTAaTUYHOI TypOyJIEHTHOCTI Ha IIPOLleC IIEPEHECEHHS. B pe3yspTaTi focigkeHb OTpUMaHi
TaKi pe3ysbTaTu: - po3po6JIeHO TEOPil0 MPOCTOPOBO HEOQHOPIAHOI 3aNIOPOIIEHO] NI7Ia3MU B PEXXMMI MTiCISICBITIHHS B
npeidoBo-audysiliHOMy HAbJIVDKEHHI Ta PO3PAX0OBaHi YaCOBi 3aJ71€XKHOCTI MIBUIKOCTI PyXy IIOPOLIMHOK, iX 3apsay,
KOOPAMHATH Ta IPUCKOPEHHSI 11711 MOPOUIMHOK i3 pi3HUMU pajiiycamy, 3a Pi3HUX THUCKiB po60YOro rasy Ta
[IOYATKOBUX I'YCTUH €JIEKTPOHIB; - BU3HAYEHO BIJIUB TUCKY POOOYOro rady Ta II0O4aTKOBOI YCTMHY €JIEKTPOHIB Ha
PYX MOPOUIMHOK Y I171a3Mi MiC/ISACBITIHHA; - y3araJbHEHO PiBHAHHSA bpariHCbKOro Ha BUNAAO0K PEIATUBICTCHKOI
TepMOsIepHOi I1a3Mu y GopMi, 1110 103BOJISIE BUKOPUCTOBYBATH iCHYIOUI TPAHCIIOPTHI KOAY IJ1s1 PO3B'SI3yBaHHS
OTPUMAaHUX PEJISITUBICTCHKUX PiBHSIHD; - PO3POOJIEHO aKCiaJlbHO-CUMETPUYHI MoJesli LMIiHIPUYHOI Ta

TOpOi,U,aJIbHOi IJ1a3MU 3 IIOTY>)KHUM €JIEKTPUYHUM CTPYMOM, IO BPAXOBYIOTh O6epTaJIbHe IEPETBOPE

Pedepar aHIJIiHCBKOIO:

Object: - plasmas of tokamaks and stellarators; - low-temperature dusty plasma afterglow; - metamaterials and
waveguides; lower hybrid cavities in the Earth's ionosphere; hydrogen plasma in discharges with metalhydride
elements. Subject: - relativistic electron kinetics and transport processes in thermonuclear plasmas; dielectric
tensor, dispersion characteristics, excitation and absorption of natural waves in tokamaks and stellatorators,
waveguides and structures with metamaterials; - physical processes of formation of protective layer at
metalhydride surface and temperature stabilization; - dust particle dynamics in afterglow plasma; particle
transport processes in lower hybrid cavities. Purpose of work: - obtaining relativistic transport equations for
electrons; developing the kinetic theory of waves in axially symmetric tokamaks; - studying physical processes in
hydrogen plasmas with metalhydrides; studying the electrodynamic characteristics of structures with
metamaterials; - developing the theory of dusty plasma in the afterglow mode; determining the effect of non-
uniform electrostatic turbulence on transport processes. The following results were obtained: - the theory of
spatially inhomogeneous dusty plasma in the afterglow mode in the drift-diffusion approximation was developed
and the time dependences of the charge, velocity, coordinate, and acceleration for dust particles with different
radii, at different working gas pressures and initial electron densities were calculated; - the influence of the
working gas pressure and the initial electron density on the motion of the dust particles in the afterglow plasma



was determined; - the Braginsky equations are generalized to the case of relativistic thermonuclear plasma and
written down in a form that allows one to use existing transport codes to solve the resulting relativistic equations;
- axially symmetric models of cylindrical and toroidal plasmas with a powerful electric current a
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VIII. HaykoBa (HayKoBO-TexHi4yHa) npoayKuis (HTII)

Haszsa HTII ykpaiHCBKOIO: Teopis mpOCTOPOBO HEOAHOPIAHOI 3aOPOIIEHO] [I1a3MH B PEKMMI MTiCIISCBITIHHS,
piBHAHHA bpariHCbKOrO, 10 y3arajbHEHi Ha BUNAA0K PEJISATUBICTCHKOI TEPMOSAEPHOI IIJIa3MU; MOJEJ akciaJlbHO-
CAMETPUYHUX LMJIIHIPUYHOI Ta TOPOiaIbHOI IJ1a3MH, 10 BPAXOBYIOTh OOEPTajIbHE IEPETBOPEHHS CUJIOBUX JIiHIN
YTPUMYIOUOTO MarHiTHOTO I10J151; TEOPisl HEOOHOPILHOI €J1eKTPOCTaTUYHOI TYpOYJIEHTHOCTI IIJIa3MU B MarHiTHOMY
I10J1i B HDKHBOTIOpPUIHUX TIOPOXKHUHAX i0HOC(EPHO] M1a3my; Teopist mBuakux BaacHux TE- Ta TM-xBuss B
IIJIACKMX XBUJIEBOJHUX CTPYKTypax 3 Me€TaMaTrepiajlaMy; METOAUKA BUKOPUCTAaHHS METAJIOTIIPUIHNX €JIEMEHTIB Ta

YMOBHU iXHbOI aKTHBallil Ta ripyBaHH4 3a 3HIDKEHUX 3HAaY€Hb TUCKY.

Hazpa HTII aHrsiicbKo0: The theory of non-uniform dusty plasma in afterglow regime; the Braginsky
equations that are generalized to the case of relativistic thermonuclear plasma; the models of axially symmetric
cylindrical and toroidal plasmas, taking into account the rotational transform of the magnetic confinement field
lines; the theory of inhomogeneous electrostatic plasma turbulence in the magnetic field in the lower hybrid
cavities of the ionospheric plasmas; the theory of fast TE- and TM-waves in planar waveguide structures with
metamaterials; the method of metal hydride elements usage and the conditions of its activation and hydrogenation
under the conditions of lower pressure.

HTII, sixy nepezn6a4asiocsi CTBOPUTH:
Ipuyunu, yepes siki HTII we 0yJi0 cTBOpeHo:
OTpuMaHi pe3yJIbTaTH: MeTtony, Teopii

l'as1y3p 3aCTOCYBaHHS: ¢i3nka [1a3m, [1a3MOBa €J1eKTPOHIKa, [171a3MOBO-TEXHOJIOTYH] YCTAHOBKY HA OCHOBI

KOMIIaKTHUX METaJIOFi,HpI/IILHI/IX CHUCTEM
PeecTpanifiHuii HOMep KapTKH T€XHOJIOT1ii:

Omnuc HTII: 3106yTo HOBI 3HaHHS PO POCTOPOBO HEOIHOPIHY 3aMIOPOIIEHY M1a3MY B PEKUMI MiCIISCBITIHHS;
y3arajibHeHO pPiBHSIHHS BpariHChbKOro Ha BUIIAIOK PESTUBICTCHKOI TEPMOSIEPHOI 11J1a3MU; OTPMMAaHO HOBi 3HAHHS
IIPO MogeJii akciabHO-CUMETPUYHUX IMJIIHIPUYHOI Ta TOPOigaIbHOI IIJIa3MU 3 YPaxOBYBaHHSM 00€pTalbHOTO
[IEPETBOPEHHS CUJIOBUX JIiHIN yTPUMYIOUOTO MarHiTHOTO T10JIs1; PO3BMHYTA TEOPisl HEOLHOPIAHOI €JIEKTPOCTATUYHOI
TypOYJIEHTHOCTI IIJIa3MU B MarHiTHOMY I0OJIi B HYDKHBbOTIOPUIHUX MIOPO>KHUHAX 10HOC(EPHOI M1a3MK; MOOYIOBAaHO
Teopito mMBUAKUX BaacHUX TE- Ta TM-XBuUJb B IJIACKUX XBUJIEBOJHUX CTPYKTYpPax 3 MeTaMaTepiasamu; po3po6yieHo
METOJIMKY BUKOPUCTAaHHS METAJIOTiAPUIHUX €JIEMEHTIB Ta BUBHAYEHO YMOBH iXHbOI aKTHBAllil Ta riipyBaHH4 3a

3HMDKEHUX 3HAYEHDb TUCKY.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npunuunoBo HOBOI mpoyKIiii (MaTepiasis,

TEXHOJIOTI} TOIIO) 1J151 3a6€e3M1eYeHHs] €KCIIOPTHOrO MOTEHIialy Ta 3aMillleHHIO iIMIIOPTY
Brnyius HTII Ha moBKiJjs:
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