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Pedepar:

1. Incepraniiina po60Ta IPUCBIYEHA YUCEJIbHUM JOCTiIPKEHHSIM JIiH3 3 IPOCTOPOBUM 3apsoM 1151 GOKyCYBaHHS
ITy4YKiB MO3UTHUBHUX Ta HETATUBHUX i0HIB. Briepiie 3aCTocoBaHa MaTeEMAaTUYHA MOJIEJIb B SIKill PYX KOMIIOHEHT
II71a3MU1 B pO60YOMY 00'e€Mi JIIH3U CaMOY3TO[I)KEHUH 3 €JIEKTPUYHUM I10JIEM, 11O 3aJIEXKUTh, B CBOIO Yepry, Bif
MIPOCTOPOBOTO PO3MOJiNY TYCTUHU 3apsiy MIasMu. MoiestoBaHHS NIJIa3MOBOT0 CepefoBUIIA TPOBOAUIIOCH 32
nonomoroio merony Particles-In-Cells msis nasmu 6e3 3iTkHeHb. PO3110Ji ryCTMHY IPOCTOPOBOTO 3apsiy YaCcTOK
004K CIII0BABCS 32 JOIOMOro MeToy "xmap y komipkax" (Clouds-In-Cells). Bnepie nokazaHa BUpilllajibHa poJjib
ioHIB B (POpMyBaHHi (POKYCYIOUOTO €JIEKTPUYHOrO I0JIS B 06'€Mi CUIIBHOCTPYMOBO] MJIa3MOBOI JIiH31, BCTAHOBJIEHO
YTBOPEHHSI B Hill IIApyBaTOi €JIeKTPOHHOI CTPYKTYPH, BUSBJIEHO BIIJIUB CTPYMY ITy4dKa Ha OPMYBaHHSI PO3IIOILTY
€JIEKTPUYHOTrO NIOTeHLiay. JlociiKkeHa j1iH3a 3 MO3UTUBHUM IIPOCTOPOBUM 3apsIOM Ta JliH3a HOBOI BIJOCKOHAJIEHOI
KOHCTPYKIii 3 OJAaTKOBUM IPKEPEJIOM eMicii eIeKTPOHIB 11 POKyCyBaHHS IIy4KiB HEraTMBHUX ioHiB. [TokazaHo, 1m0
y TaKMXJIiH3aX HeOOXiJHUI O3UTUBHUI IPOCTOPOBUI 3apsif, CTBOPIOETHCS 32 PAXYHOK iHepLii T03UTUBHUX iOHIB Ta

BUJIJIEHHSI €JIEKTPOHIB [TOB3[IOBXXHIM €JIEKTPUYHUM I10J1eM. Pe3ysibTaTu IpOBeeHUX AOCIiIKEeHb



CHJIBHOCTPYMOBOI I1J1a3MOBOI JIIH3U Ta JIiH3U 3 IO3UTUBHUM IPOCTOPOBUM 3apsioM OyJiM BUKOPUCTaHi IpU

PO3p0oOLi HOBUX yIOCKOHaJIEHUX IIPUCTPOIB.

2. The dissertation is devoted to numeric studies of the space charge lenses for focusing beams of positive and
negative ions. For that purpose self-consistent mathematical model was created which was used for the first time
for numeric calculations of the phenomena taking place in plasma medium of such lenses. In frame of this model
by the method of boundary leap the calculations of magnetic field of the system of permanent magnets with
inserts and tips, as well as electric field of the system of ring electrodes, were performed. Modeling of the plasma
medium was accomplished by means of P.I.C. (Particles-In-Cells) method for collision-less plasma. The distribution
of space charge of the particles was calculated by means of C.I.C (Clouds-In-Cells) method. For the first time
formation of layered electron structure in a volume of high-current plasma lens defined by finite dimensions of
cylindrical fixing electrodes of the lens was determined. The effect of change of electric potential distribution and
electron structure at the growth of the beam current was discovered. For the first time the studies were
performed for the lens with positive space charge and the lens with new modernized design with additional source
of the electron emission intended for focusing of negative ion beams. It was determined that required positive
space charge in such lenses is formed due to inertia of the positive ions and removal of the electrons by
longitudinal electric field.
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