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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 29.37.23, 47.31

Tema gucepranii:
1. opmyBaHHS Ta [iarHOCTUKA Iy4KiB i0OHIB /1J151 iOHHO-TIPOMEHEBUX METOJiB MogudiKalii TOBepxHi

2. The formation and diagnostics of ion beams for surface modification ion-beam techniques

Pedepar:

1. Inceprarist npucBsyeHa po3po6b1i MeTosiB GopMyBaHHS Ta AiarHOCTUKY IYYKiB iOHIB 17151 Cy4acHUX 3a11a4 iOHHO]
iMIIyIaHTAaLii Ta IOHHO-CTUMYJILOBAHOT O OocaiKeHHs. Metonom uncesnpHoro (PIC - Particle-in-Cell) MopentoBaHHs
IociligpKeHa gyuHaMiKa 4aCTMHOK IJIa3MOBO-TIYYKOBOTO IIOTOKY B aHO/I 3 eKCIIaHAEPOM IpKepeia ioHiB. Ha mimcrasi
€KCIIepPMMEHTAJIbHUX Ta YUCEJIbHUX JOCIiIKEeHb ONITUMI30BaHO NapaMeTpu eMiciiiHo-(oKycyo4oi cucremu
IKepesa ioHiB 3 Iepepo3NoIiIIoBaIbHUM eleKTPOooM. Po3-po6sieHo ra3zo-mMeTaseBe IKepesio ioHiB 3i
CTabiJIbHMMU XapaKTePUCTUKaMU, C(OOPMOBaHI IIy4KU Ta peasi-30BaHUI IMPOTHO-IMITyJIbCHUM PeKUM POOOTU
JIKepeJia 3 IPOrpaMOBAHMM BiJJHOLIEHHSIM I'a30BOi Ta ME-TaJIEBOi KOMIIOHEHTH iOHHOTO CTPYMY B iMITYJIbCI.
ExcriepuMeHTaIbHO BCTAHOBJIEHA 3aJIEJKHICTh iIHTEHCU-BHOCTI aKyCTUYHOI €Micii Ta aMIUITyTHOTO CIIEKTPY Bif
[I03U iIMIUIaHTAallii i0HiB a30Ty y criiaB WC-6Co. Ha mifcraBi fOCiIpKeHNX 3a71€KHOCTEN aKyCTUYHO] eMicii
3aIPONIOHOBAHUI Ta pPeaji30BaHUi aJbTE€PHA-TUBHUI €JIEKTPUYHOMY, pafiallitHO-aKyCTUYHUI METOJ, KOHTPOJIIO
IOHHOTO OITPOMIHIOBaHHS Ta ITy4YKa i0-HiB. CTBOPEHO MOHITOP IIMPOKUX MYYKiB iOHIB Ta BIOCKOHAJIEHO CTaHJAPTHI

METOJ U iarHOCTUKHU IIy4Ka Ta IIPOliecy iOHHO-IIPOMEHEBOi 0OPOOKHU.



2. The thesis is devoted to develop the methods of the ion beams formation and diagnostics of ion im-plantation
and as well as for the ion-beam assisted deposition process. The dynamics of the particle beam-plasma stream
injected in the anode with an expander of the ion source was investigated by numerical PIC - Particle-in-Cell
simulation. The wide ion source with stable parameters has been investigated and im-plemented. The beams of
gas, metal ions and their mixtures has been formed. Using of the developed uni-versal controller with switching
power supply of the discharges allowed to obtain beams with a pro-grammed ratio of gas and metal ions in the
pulse. Firstly, the dependencies of acoustic emission (AE) in-tensity, total AE and AE signal amplitude distribution
has been investigated via dose implantation of ni-trogen ions N of WC-6Co alloy. Based on the above-described
studies firstly the radiation-acoustic method for diagnostics of the ion-beam surface processing of materials and
an ion beam parameters has been proposed and implemented as the alternative to the electric method. The
monitor of wide ion beams has been created and the standard methods of beam diagnostics and ion-beam
processing have been en-hanced.
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