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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 29.27

Tema gucepranii:
1. JIinifiHi Ta HeJiHINHI ABUILIA [TPY B3a€MOii YACTMHOK 3 XBUJISIMU B IJIa3Mi TOPOifaJIbHUX IIPUCTPOIB

2. Linear and nonlinear phenomena during interaction of particles and waves in plasmas of toroidal devices.

Pedepar:

1. Y nuceprauii BinkpuTo HOBUI TUII CTOXacTUYHOI nuy3ii anbda-4acTUHOK B ONITUMI30BAaHUX CTEJIapaTopax, sKa
BVHUKAE IPU ITOCJIiJOBHUX NIEPETUHAX YACTUHKOIO CETNapaTPUCH, 10 BiJOKPEMIIIOE JIOKAJIbHO 3aXOIJIEHUI Ta
JIOKAJIbHO NPOJITHUH CTaHU pyxy. CTBOPEHO CaMOY3TOIKEHY MOJIeJIb IPOBOKYBAaHHS TPAHCIIOPTHUX 6ap'epiB mif,
4ac aKTUBHOCTI Moy "(im6oH". PO3BUHYTO TEOPIl0 BILIMBY €HEPriliHUX iOHIB (SIK TOPOifaIbHO 3aXOIJIEHUX, TaK i
IIPOJIITHUX) Ha IIUJIONOiOHI KOJIMBaHHS Y 3BUYaliHUX TOKaMakax Ta cpepuyHux Topax. Po3pobsieHo mozesb
HEJIIHITHOTO PE30HAHCHOTO BIUIMBY €EHEPrifHUX iOHIB Ha HEOKJIACUYHI TipiHr-moau. [TIoSCHEHO MarHiTHe
nepe3aMuKaHHs Ipy "(PilOOHHIN" aKTUBHOCTI My1a3Mu. CTBOPEHO Teopito (PillbOHIB y po3psaax 3 MIaCKUM
npo@inem CTpymy B LIEHTPI IJIa3MU Ta B PO3PSAAX 3 00EPHEHMM LIMPOM MarHiTHOro noss. CTBOpeHO MOjieJib
HeJIiHIHO] JUHaMiKU 30HAJIbHOI Teuil, sIka 30yI)KyeThCsl KOPOTKOXBUJILOBOIO TypOYJIEHTHICTIO, 0613y [Topora
MOZYJISILIAHOI HECTIMKOCTI. [IosicHeHO 30yIpKEHHS TOPOifalbHUX alb(PBEHIBCbKUX BJIACHMX MOJ, B OMiUHUX
po3psnax (TobTo y BiACYyTHOCTI €HepriiHMX YaCTUHOK). BusiBlIeHO pe30HaHCHUH BILJIMB ApiGHOMACIITabHOI

TypOyJIEHTHOCTI Ha MaKPOCKOIIi4YHi MarHiTHi OCTPOBH, 1110 06epTa0ThCsl. PO3pax0BaHO PE3UCTUBHE 3aracaHHs



anb(PBEHIBCHKUX BJIACHUX MO/JI Ha JIOKJIi30BAHUX €JIEKTPOHAX Y CTeIapaTropax. 3'1COBaHO MeXaHi3M 30YIPKEHHS

reofle3n4HOI aKyCTUYHOI MOJIU ITPYU i0HHOMY LIMKJIOTPOHHOMY HarpiBaHHi.

2. In the thesis a new kind of the alpha-particle stochastic diffusion in optimized stellarators has been discovered,
which arises due to successive crossings by particle of the separatrix between locally trapped and locally passing
states of the motion. Self-consistent model for the transport barrier triggering during fishbone activity has been
developed. Theory of the energetic ion (both toroidally trapped and passing) effect on sawtooth oscillations in
conventional tokamaks and spherical tori has been extended. Model for nonlinear resonant effect of the energetic
ions on the neoclassical tearing modes has been developed. Magnetic reconnection during fishbone activity in
plasmas has been explained. Theory of the circulating-ion-driven fishbones in both low-shear and reversed-shear
discharges has been developed. Model for nonlinear dynamics of the zonal flow excited by short-wavelength
turbulence near the modulational instability threshold has been developed. Excitation of the toroidal Alfven
eigenmodesin Ohmic discharges (i.e. in the absence of energetic particles) has been explained. Resonant effect of
the small-scale turbulence on the macroscopic rotating magnetic island has been revealed. Collisional damping of
the Alfven eigenmodes on localized electrons in stellarators has been calculated. Mechanism for excitation of the
geodesic acoustic mode during ion cyclotron resonance heating has been revealed.
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