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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi Cleliagi30BaHOi BYE€HOI pagu): [ 26.159.01
IloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOM: [ncTuTyT disuku HAH Vkpainu

Kopg 3a €IPIIOY: 05417302

Micue3HaxoaKeHHS: npocnekt Hayku, 46, M. Kuis, Kuiscbka 06:1., 03028, Ykpaina
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Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHe HaliMEeHYBaHHS IOPHUAUYHOI 0COOM: IncTuTyT disuxku HAH Ykpainu
Kopg 3a €IPIIOY: 05417302
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dopma ByracHOCTI:
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InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTuYHHUX PYOPHK: 29.35.39

Tema gucepranii:
1. CraTuyHi Ta IUHAMIYHI XapaKTEPUCTUKU IIMPOKOANEPTYPHUX IJIa3MOBUX JIiH3 3i CTallioHapHMM MarHiTHUM

IMOoJIEM

2. Static and dynamic characteristics of wide-aperture plasma lenses with permanent magnetic fields

Pedepar:

1. EKCiepyuMeHTasIbHO JOCIIIKEHO MUPOKOANEPTYPHI [JIa3MOBI JIiH3U 3i CTal[ioHApHUMU MarHiTHUMU IOJISIMU NIpU
(POKyCyBaHHI CUIIBHOCTPYMOBUX (1o 0,5 A) iMIysibCHUX NyuKiB Baxkkux (Cu, Pb) ioHiB cepenHix eHepriii (~ 20 keB),
copmoBaHux GaraToanepTypHUM BaKyyMHO-IYTOBUM JI)KEPEJIOM, 30KpeMa JOCIIiIIKEHO JIiH3Y 3 MiHiMi30BaHUMU
rpajiieHTaMy Mar"iTHoro noJis. Insxom BUMipIOBaHHS CTaTUYHUX i AMHAMIYHUX XapaKTePUCTUK C(POKYCOBAHOTO
IIy4yKa Ta NapaMeTpiB cepelloBUINA Y JIiH3aX BUBHAYEHO OCHOBHUM (PAKTOP, KU 3yMOBIIIO€ OOMEXKEHHS
MaKCHMMAaJIBHOTO KOoe(illieHTy CTUCKaHHS iOHHOTO IyYKa y Jliana3oHi cJ1abKUX MAarHiTHUX MOJIiB, JOCIIXEHO
¢disuyHi mpouecy, 10 BU3HAYAIOTh OCOOINBOCTI PYHKIIOHYBAHHS JIiH3 31 CTallilOHAPHUMMU IIOJISIMU Ta
IIPOJIEMOHCTPOBAHO MOXUIUBICTb (POPMYBaHHS €JIEKTPOHHUX BUXOPIB Y IJ1a3MOBili JiH3i. BcTanoBseHo, 1110 B
Iliana3oHi cj1abKUX MarHiTHUX MOJIiB iCHYIOTh PEKMMU, 32 SIKUX OGHOYACHO JOCSTAEThCS BEJIMKA I'YCTUHA CTPYMY Y
¢dokyci (1o 250?390 MA /cM2), piBeHb IIyMOBOI MOIYJISILii HE MiABUIIYETHCS, @ TAKOX Y Mexkax 50% Bif IOBHOTO

CTPyMy ITy4Ka [IPAKTUYHO He 301JIbIIY€eThCs IOr0 eMiTaHC. BU3Ha4€eHo, 0 3a IMX YMOB MAaKCUMaJlbHA TYCTUHA



CTPyMy y (POKyCi OOMEXKY€eThCSl IOYATKOBUM (PA30BUM 06'€MOM IIy4YKa, TOOTO MapaMeTpaMu JXepeJla ioHiB.
BcTaHOBIIEHO, 1110 HasIBHICTh cepeioBuIna, COOPMOBAHOTO CAMOCTITHIM >KEBPiIOYMM PO3PSIIOM, 3yMOBJIIOE iCTOTHE
nosiinmeHHs: GOKYCYI0UMX BJIACTUBOCTEM JiH3U. EKClIepuMeHTaIbHO IPOAEMOHCTPOBaHO (GOPMYBaHHS
BEJIMKOMACIITaOHUX €JIeKTPOHHUX BUXOPIB y IJ1a3MOBIl JIiH3i 32 yMOB IPUCYTHOCTi 3HAYHOTO PaliaJIbHOrO
rpaflieHTy TYCTUHU €JIEKTPOHIB. BCTaHOBJIEHO, 110 MOPYIIEHHSI YMOBU MO3[,0BXHbOTO YTPUMAHHS TPU3BOAUTD 10
0OME>KEHHSI aMILJITy11 BUXOPIB.

2. Wide-aperture plasma lenses with permanent magnetic fields (in particular, the lenses with minimized magnetic
field gradients) are investigated at the focusing of the pulsed medium-energy (~ 20 keV) high-current (up to 0,5 A)
beams of heavy ions (Cu, Pb), generated by multi-aperture vacuum-arc ion source. Both the static and dynamic
characteristics of the focused ion beams, as well as the parameters of the plasma medium in the lenses enable to
determine the main factor, which determines the restriction of the maximum compression factor of the ion beams
at low magnetic fields. Also the physical processes, which determine the peculiarities of the operation of the lenses
with permanent electric and magnetic fields and the possibility for electron vortices to be generated in the plasma
lens medium are studied. The regimes of large current density in the focus (up to 250-390 mA /cm?2) are shown to
be reached at low magnetic fields. At the same time, the degree of noise modulation and emittance,
correspondingto 50 % of total beam current, are almost not effected. At these conditions the maximum current
density in the focus is found to be limited by the initial phase volume of the beam. It is established, that the
presence of medium generated by self-maintained glow discharge, causes the essential improvement of lens
focusing properties. It is shown that large-scale electron vortices in the plasma lens are generated in the presence
of strong radial gradient of electron density. It is established, that deviation from the condition of longitudinal
confinement results in the restriction of amplitude of vortices.
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PeuenseHTu
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BiZITIOBiJaJIbHUM 32 PEECTpalLio HayKoBoOi

IisIJIbHOCTI

Bpopnn Muxaino CeMeHOBUY

Bpopun Muxaiio CeMeHOBUY

FOpuenko T.A.



