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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 29.27.21

Tema gucepranii:
1. AHOMaJIbHI IpoLIeCH peJlaKkcallii Ta IepeHOoCy MPY CTOXACTUYHUX BIIMBAX

2. Anomalous Transport and Relaxation Phenomena under Stochastic Influences

Pedepar:

1. O6’exT mocnifkeHHs — TYpOyJIeHTHA I171a3Ma, CUJIbHOHEPIBHOBAXKHI JIiHiNHI Ta HeJiHiHI cToXacTUYHi
cucteMu.MeTa po60TH — 3'ICyBaHHS POJli aMILIITYAHUX, KOPEJISALIMHYX Ta IMOBIPHICHUX BJIaCTUBOCTEN
(dyKTyaliliHUX [10JIiB y NpolLecax peJakcallii Ta IepeHocy B I1J1a3Mi, JOCiIP)KeHHS BIaCTUBOCTEN IpoLeciB Jlesi,
PO3pOOKa METOIiB pO3B'si3aHHSs IPOOOBUX KiIHETUYHUX PIBHSIHB Ta iX 3aCTOCYBaHHS AJ1s1 JOCTIIPKEHHS pyXy
YaCTUHOK B TypOYJIEHTHUX NOJISIX Ta (QJIYKTyaliliHUX IIPOLECiB B TYpOyJIEHTHIl My1a3Mi.MeToau NocCiiKeHHs —
AQHAJIITUYHI METOOM TeOpii iIMOBIPHOCTEN, CTaTUCTUYHOI Pi3nKY, (Pi3UKM IIa3MHU, A TAKOXK YMCIJIOBE MOJEIOBAHHSI.
[TobymoBaHo MiHiKHY Teopito edeKTiB HeraTUBHOI B'1I3KOCTI B MarHiTOAKTHBHIN I171a3Mi i TPOBinHiN pinuHi.
[To6GymoBaHO TEOPIo SIBUL [IEPEHOCY B CIipasIbHUX NOJIsIX. JJocimkeHo edeKTH CKiIHUeHOCTi 4ucia JaHUX B
Mogessax camoadinHux pyxiB Jlesi. [TokasaHo, mo QpyHKUii po3noniny ¢payKTyauiid, BUMIpSIHUX Y TPaHUYHI M1a3Mi
TopcaTpoHa Y-3M, HanexkaTbJo KJIacy CTiMKuX po3nofinis Jlesi. [JocaimxkeHo npobose piBHsAHHS Qokkepa — [1naHKa
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posmnogineHnmMu noxigtHumu. OfgHe 3 HUX 3aCTOCOBAHO [1JI OIIUCY €BOJIOLI (PiIyKTyalill, BUMipSHUX y IJ1a3Mi
tokamaka ADITYA. CTBOpeHO OCHOBM T€OPiil HEIHINHUX CTOXaCTUYHUX CUCTEM IIif [Ii€l0 HETayCCiBChbKUX LIYMIB
JleBi.

2. Object of study - turbulent plasmas, linear and non-linearhighly non-equilibrium stochastic systems. Purpose of
study: to investigate the role of amplitude, correlation and probability properties of fluctuation fields in relaxation
and transport properties in plasmas, to study properties of the Levy processes, to develop methods of the solution
to fractional kinetic equations, to apply the developed methods for the description of particle motion in turbulent
fields and fluctuation processes in turbulent plasmas. Methods of study: analytic methods of probability
theory,statistical physics, physics of plasmas, and numerical simulation. Linear theory of the negative viscosity
phenomena has been constructed for magnetized plasmas and conducting fluids. The theory of transport in helical
fields has been built. The effects of the data sample finiteness have been considered for the models of the self-
affine Levy motions. It has been shown that the probability density functions of fluctuations measured in theedge
plasma of the U-3M Torsatron belong to the class of the Levy stable distributions. The fractional Fokker-Planck
equation is investigated for charged particles. Fractional kinetic equations with distributed order derivatives have
been proposed and analyzed. One of them has been used to describe evolution of the distribution function of
fluctuations measured in the ADITYA Tokamak. The foundations of the theory have been developed for the non-
linear systems influenced by non-Gaussian Levy noises.
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