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Pedepar:

1. lucepTarito NpUCBSYEHO AOCIII)KEHHIO KEPYBaHHS IUPOKOANEPTYPHUMH iHTEHCUBHUMU ITyYKaMU BOKKUX iOHIB
cepenHix eHeprill (3-20 xeB) 3a onomorolo 11a3MoBOi JIiH3Y, @ TAKOK BUBUYEHHIO ITy4YKOBO-/1peiidOoBOi HECTIMKOCT,
110 30yIKyeTbC B JiH3i. BuB4eHi xapakrepuctuku 171 npu po6oTi 3 iIHTEHCUBHAMMU ITyYKaMU BKKUX iOHIB. 3aBOsKA
3MEHIIEHHIO MOMEHTHUX i MiHiMi3auii chepryHux i nuHamiyHKX abepauiii [1JI nocsarnyTi KoedilieHT! CTUCHEHHS
ioHHOTO IyyKa B (OKYCi, SIKi 3HAYHO NI€PEBULIUIIMN paHillle OTPUMaHi 3HaYeHHsI [IpY POOOTi 3 IIy4KaMu OisIbI JIETKUX
iOHiB BO#HI0. Ha OCHOBI MOJi€J1i ABOKOMIIOHEHTHOTO KBa3iHEUTPAJIbHOTO IIJIa3MOBOT'O CEPELOBUIIA JIiH3M 3
AHOMAJIBHOIO 11(QY3i€l0 eJEKTPOHIB 3p00JIeHa OL[iHKA MAaKCUMAJIbHO JOCSIKHOI HAlIPYKEHOCTi CTATUYHOTO
Kepy04oro eJIeKTPUYHOTO NOoJIs JiH3U. BusHaueHi ymoBu 30yaxeHHs B [1J] my4koBO-1peiipoBoi HECTIIKOCTI,
3SHaleHi iHTerpasbHi i JUCIepcCifiHi XxapaKTepUCTUKY KOJIMBAHb, I10B'SI3aHUX 3 BKA3aHOIO HECTIMKICTIO, BUBHAYEH] iX
iHKkpeMeHTH i yacToTu. [IoKasaHo, 10 iIHKPEMEHT 30y IKEHHS TAKUX KOJIMBaHb MAaKCUMAaJIbHUI IPY MiHIMalIbHUX

3HAYEHHSX aKCiaJIbHOTO XBUJIBOBOTO YKCJIA. Briepiie B /iiana3oHi c1abuX MarHiTHUX I10JIiB BUSIBJIEHO PaJiUKajbHe



NI0JIaBJIEHHS KOJIEKTUBHUX IpoueciB y ITJ1. [Tpu pomy 3MeHIIYIOTbCS cPepUYHi i ArnHaMivHi abepalii, cyTTeBO
[IOKPAILyI0ThCs POKYCYI0Ui BIACTUBOCTI JIiH3M. [17151 TOSCHEHHSI [TOKpalleHHs (POKYCYIUNX BIaCTUBOCTEH JIiH3U B
IianazoHi cj1abKyUx MarHiTHUX I10J1iB 3alIPOIIOHOBAHA i pO3IJIsIHYyTa MOZIEJIb CAMOOPraHisaliii s1a3amoBoro
CepeloBUIIA, IIPU SKill y JIiH31 BCTAHOBJIIOETHCS i30Apeii(poBe 06€PTaHHS €JIEKTPOHHOI XMapy HABKOJIO ii BiCi i

HeMae NIPUYMH 7151 PO3BUTKY B Hill y4YKOBO-APeiidOBOi HECTIMKOCTI.

2. The thesis is devoted to investigation of manipulating wide-aperture intense beams of heavy ions with moderate
energies (3-20 keV) by means of a plasma lens (PL), and also to studying beam-drift instability excited in the lens.
Characteristics of the PL at operation with intense beams of heavy ions are studied. Due to diminishing
momentum aberrations and minimizing spherical and dynamical ones in the PL, the values of ion beam
compression coefficient at its focus are obtained, which significantly exceed those obtained earlier at operation
with the beams of more lightweight hydrogen ions. On a basis of the model of two-component quasi-neutral
plasma medium of the lens with anomalous diffusion of the electrons, an estimation of maximum achievable
strength of driving electric field in the lens is made. Conditions of the beam-drift instability excitation in the PL
defined by radial gradient of magnetic field strength, and its influence on the ion beam focusing are determined.
Integral and dispersion characteristics of the oscillations due to mentioned instability are found, as well as their
increments and frequencies. The excitation increment for such oscillations is shown to have its maximum at
minimum values of axial wavenumber. For the first time, in a range of weak magnetic fields radical suppression of
collective processes in the PL is discovered. At that, spherical and dynamical aberrations are diminished, and
focusing features of the lens are essentially improved. For explanation of the improvement of focusing features of
the lens in a range of weak magnetic fields, the model of plasma medium self-organization is proposed and
considered, in which isodrift rotation of the electron cloud around its axis is formed in the lens, and there are no
reasons for the development of beam-drift instability in it.
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