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reJiiio Ta BOJHIO

2. Forming of RF-discharge in compact helicon hydrogen and helium ion sources with paraxial power absorption

Pedepar:

1. MeTa nucepTauiiiHoi po60TH MoJIsirae B TOMy, 1100 3a JOIIOMOIOX0 TEOPETUYHOIO ONKUCY BUBYUTH CTBOPEHHS
reJIiIKOHHOTO PO3psAy Y BOOHEBIM Ta reJlieBil I1a3Mi 3 apakciaJlbHUM ITOTJIMHAHHAM IIOTYKHOCTI IIPY BPaxXyBaHHI
0o6MeXKeHb Ha TEOMETPUYHI PO3Mipy PO3PSIAHMAX KaMep i0HHOTO JKepeJia, BEJIMUNHY CTPYMYy aHTEHH, MOTYKHICTb,
IO TiABOAUTHCS B po3psia. TeopeTnyHe NOCTiIKeHHSI OPiEHTOBAHO Ha BUSBJIEHHS BiIMiHHUX 0COGJIMBOCTEN
YTBOPEHHS 1 pyMHYBaHHS ITapaKciaJbHUX PE30HAHCIB B 3aJIEXKHOCTI BiJl TapaMeTpiB 3ajadvi Ta copra naasmu. Jis
reJIMKOHHUX JKEepeJl iOHIB 3 HEOJHOPiAHMM 30BHIIIHIM MarHiTHUM IOJIEM Ta 30YI)KEHHSIM B PO3PSZi a3UMYTaJIbHO
CUMETPUYHUX MOJI TOCJIi/I)KEHA MOXKJIMBICTD peasi3allii pe30HaHCIB B 3a71€5KHOCTI Bif, MapaMeTpiB: BeJIMYMHA
30BHIIIHBOI'O MAaTHITHOTO M0JI8, KYT HaXWly 30BHIIIHBOTO MarHiTHOIO I10JI¢, BEJIMYMHA I'YCTUHY I1J1a3MU, 3HAYE€HHS
[T030BKHbOT'O XBUJIbOBOI'O YNCJIa, TUCKY HEMTPAJIbHOIO rasy. [yig DOCliIKyBaHMX COPTIB IJIa3MU, 3 ypaxyBaHHAM
napaMeTpiB 3a7adi, I0Ka3aHi xapakTepHi 0co6IMBOCTI peanidalii napakciaJbHUX PE30HAHCIB [IOTJIMHAHHS

MTOTYKHOCTI.



2. For helicon ion sources with homogeneous axial external magnetic field, the theoretical research was carried
out for the stages of appearance and development of collision resonances depending on the parameters: antenna
current, number of antenna turns, location of an antenna in relation to the centre of a discharge chamber, neutral
gas pressure. The theoretical research is focused on identifying the distinctive features of the paraxial resonances
appearance and destruction, with the parameters of the problem and the gas type considered. For helicon ion
sources with inhomogeneous external magnetic field, the feasibility of resonances is investigated in terms of the
parameters: value of the external magnetic field, angle of the external magnetic field, value of the plasma density,
value of the longitudinal wave number, neutral gas pressure. For helium /hydrogen plasma, with the parameters of
the problem considered, the characteristic features of the paraxial power absorption resonances implementation
are shown.
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