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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 29.27.23, 29.35.39

Tema gucepranii:
1. A6epatiii B CUJIbHOCTPYMOBI¥ I1I71a3MOBIi J1iH3i

2. The Aberrations in the High-Current Plasma Lens.

Pedepar:

1. Inceprariiio NprucBs9eHO NOCiIKeHHIO ePeKTUBHOCTI YIIPaBJIiHHS IOHHUMU IyYKaMU Pi3HUX €JIEMEHTIB
BEJIMKOTO ITI0YaTKOBOTO JiiaMeTpy HU3bKOI Ta CepegHbOI €HEPril 3a JOIIOMOT0K CAJIIBHOCTPYMOBOI I17Ia3MOBO] JIiH31
Ta BIUIMBY Ha SKiCTb (POKYCyBaHHSI ITy4dKa NpUTaMaHHUX TaKill JIiH3i abepalliil. B poboTi mokasaHo Bif, IKUX
napameTpiB Ta SIK 3a71eXXUTh (POKyCyIoUa Jisl Takoi JiH3U. [IpogeMOHCTPOBAHO 3a/I€XXHICTb CTATUYHUX
XapaKTepUCTHK JIiH3U Bi KoHPirypalii cunoBux JiHiil MarHiTHOTO 10Jisl, PO3MOiNy 30BHIIIHBOTO ITOTEHIIiay 10
€JIEKTPOJax Ta iX KiJIbKOCTi I CUJIM CTPyMY IIyuKa, 110 POKycyeTbCsl. [TokazaHa MOXKJIMBICTh BUKOPHUCTAHHS
cepuyHoi abepauii A1 yrnpasiiHHs TpodieM I'yCTUHYU CTPYMy IIy4Ka Ha MillleHi B 3aaHOMY Iepepisi Bici Z.
3anponoHoBaHo GOpMyJy PO3paxyHKY paiasibHOro po@isio MOoTeHIiany B TOHKI [171a3MOBIi JIiH31 HEOOXiTHOTO
L7151 OJlep>KaHHS OQHOPiZHOTO HA MillleHi Mpodisio I'yCTUHU CTPyMY ITyuka. EKCriepuMeHTabHO I10Ka3aHa
MOXJIMBICTb [100YI0BY I1JIa3MOBOI JIiH3U [1036aBJIeHOI chepuyHOi abepaliii Ta JociiKeHa Jisi MOMEHTHOI abepariii.
[ToxazaHo BIJIMB MOMEHTHOI abepallii Ha (OKYCyBaHHS IIy4Ka BEJIMKOTO IOYAaTKOBOrO JliaMeTPy 3a BiICYyTHOCTI

cepryHoi abepauii Ta MOXUJINBUH CHIOCI6 ii BUKOpUCTaHHS. 3alIpOIIOHOBAHO POPMYJY PO3PaxyHKy MiHIMaJIbHOTO



paziyca mydka 3 ypaxyBaHHSM [iii MOMeHTHOI abepauii. [JociikeHO BUHMKAaIOYi B 1036aBeHin chepuyHoi abeparii
JIiH31 gpibHOMACIITaOHI KOJIMBAaHHS HEPETYJIIPHOTO XapakTepy. BuBueHo iHTerpasbHi XapakKTepUCTUKY TaKoi
IVHaMiyHOi abepaliii Ta MoKasaHo, 1110 BOHU J00pe y3roJpKyI0ThCs 3 BUCHOBKaMU 3aIIPOIIOHOBAHOI Teopii ix

BMHWKHEHHS.

2. The dissertation is devoted to investigation of efficiency manipulating of wide aperture intense ion beam of
different elements of low and middle energy by high current plasma lens and effect of lens's aberrations on focus
quality. In the thesis is shown what from parameters and as the focusing ability of such lens depends. It is shown,
dependence of the lens static characteristics on a configuration of a magnetic field power lines, allocation of an
external potential on electrodes and their amount, and also force of a passing ion beam current. The possibility of
using of a spherical aberration for handle of the profile of a ion current density on the target in a specific place of
an axes Z is shown. The formula of account of the radial profile of a potential in a thin plasma lens necessary for
obtaining the homogeneous current density profile of ion beam on the target is offered. Possibility of a
construction of a plasma lens without a spherical aberration experimentally is shown and the influence of a
momentum aberration is investigated. Is shown as the momentum aberration effect on a wide aperture beam
focusing in without the spherical aberration plasma lens and one uses possibility. The formula of account of a
beam minimum radius with allowance for momentum aberration is offered. The small-scale oscillations that
appearing in absence the spherical aberrations, of an irregular character, the integrated characteristics such
dynamical aberration are investigated, and is shown, that the experimental results will be well agreed the outputs
of the offered theory of their origin.
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