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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 29.27.17, 29.27.19

Tema gucepranii:
1. UncenpHe MOZEJIIOBaHHS CTPYMOBUX i IIapaMeTPUYHUX HECTAJIOCTEN T1a3MHU B 06J1aCTi iOHHMX [UKJIOTPOHHUX i

HVKHBOTIOpUIHUX 4aCTOT

2. Numerical modelling of current and parametric instabilities of plasma in ion cyclotron and lower hybrid
frequency range

Pedepar:

1. IncepTaliiio MprucBsIYeHO JOCTIIKEHHIO METOJOM IMCKPETHOTO MOJEJII0BaHHS IMHAMIKYU TypOYJIE€HTHOTO
HarpiBaHHsI [1J1a3MU 6€3 3iTKHeHb IIPU PO3BUTKY CTPYMOBUX i TapaMeTPUYHUX HECTAJIOCTEe B 06J1aCTi iOHHUX
LJMKJIOTPOHHMUX i HWKHBOTIO6PUAHMX YacToT. [IpoBeneno 2D-Moe oBaHHs CTPYMOBOI HECTAJIOCT] B TIJ1a3Mi 3
ioHaMu IBOX COPTIB, SIKi PyXalOTbCS MEPIEHIUKYISIPHO CUIbHOMY MarHiTHOMY 10JII0. BUBYeHO MeXaHi3Mu
HaCHY€HHS HeCTajaocTel i epeKTUBHICTb HarpiBaHHS [1J1a3MU B 3aJI€XHOCTI Bif il mapameTpis. Bukonano 2D-
MOJI€JIIOBaHHSI HYXKHBOTIOPUIHUX Ta IOHHUX LIMKJIOTPOHHUX NIapaMeTPUYHUX HECTAJIOCTeN I1J1a3MU, 1[0 MiCTUTh
ionu gBOX COPTIB. PO3IJIIHYTO BUNAAO0K CUJIbHUX I10JI1iB HAKA4YKM, KOJIM aMIUITYZa OCLUUJIALINA BiTHOCHOI IIBUIKOCTI
iOHIB Pi3HUX COPTIB NE€PEBUILY€E TEMNIOBY IBUIKICTD 10HIB, ajle MEHILA TEIUIOBOI IIBUAKOCTI €JIEKTPOHIB. PO3BUHYTO

yucesibHy 2D3V Mozesb i po3po6sieHO YMCesIbHUM KO, 1711 JOCJIiIKEHHS eJIeKTPOH-i0HHOI IapaMeTpUYHO]



TYpOYJIEHTHOCTI I1J1a3-M1 Ha OCHOBI HESIBHOI CX€MU iHTEeTrpyBaHHSI PiBHSIHb PyXy MAaKpOYaCTUHOK. JJOCTiIKeHO
HeJIiHINHY CTafiio eIeKTPOH-i0OHHOi TapaMeTpUYHOi TypOyJIEHTHOCTI B I171a3Mi, sIKa CKJIaJla€ThCs 3 €JIeKTPOHIB i
ioHiB 0ZfHOTO 260 ABOX COPTIB B 00JIACTi YaCTOT HaKauKU MOPSIKY iOHHOI IMKJIOTPOHHOI yacToTU. [TokasaHo, 10
PO3BUTOK NIapaMeTpUYHOi TypOyJIEHTHOCTI BeJie O HarpiBaHHS €JIEKTPOHIB i i0OHIB B peXXMMi IMHAMIYHOTO XaoCy B

PyCi YACTHUHOK i JEKOPEISLil CAMOY3TOIKEHOIO €JIEKTPUYHOTrO I10JISL.

2. The dissertation is devoted to research of turbulent heating dynamics of collisionless plasma under current and
parametric instabilities development in the lower hybrid and ion cyclotron frequency range by means of
macroparticle technique. 2D-modelling of current instability in plasma with two ion species moving across the
strong magnetic field is performed. The saturation mechanism of the instabilities and efficiency of plasma heating
depending on plasma parameters are studied. 2D-modelling of lower hybrid and ion cyclotron parametric
instabilities of plasma with two ion species is performed. The case of the strong pumping field is considered, when
the amplitude of the velocity oscillations of ions of different species exceeds ion thermal velocity but lesser than
electron one. 2D3V-model is developed on the base of the implicit scheme of integration of the equations of
macroparticles motion and the numerical code is elaborated for the electron-ion parametric turbulence
investigation. The nonlinear st age of the electron-ion parametric turbulence of plasma with one or two ion
species is studied with pumping field frequency order of ion cyclotron one. It is shown that parametric turbulence
development leads to electrons and ions heating in dynamic chaos regime of particles motion and to decorrelation
of selfconsistent electric field.
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