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Tema gucepranii:
1. DopmyBaHHS BUCOKOSICKPaBiCHUX ITy4KiB y reJIiIKOHHUX JIKepeJlax ioHiB

2. Forming of high brightness ion beams in helicon sources

Pedepar:

1. Inceprarist npucBsyeHa npobsemi ofepkKaHHs iOHHUX IYUYKiB 3 BUCOKOIO IIapaKCiaJbHOIO SCKPABICTIO 117151
IiABUILEHHS PO3iJIbHOI 31aTHOCTI YCTaHOBOK 3i CPOKYCOBaHUMU i0OHHUMMU ITyYKaMU Ta OJl€P>KaHHS
CHJIBHOCTPYMOBUX ITy4KiB 1711 BUKOPHUCTAHHS B HEUTPOHHUX FeHepaTopax Ha 6a3i eJ1eKTpPOCTaTUYHOTO
[IPUCKOPIOBaYa. BUMIpIOBaHHS MacOBOTO CKJIa[ly BOJHEBOIO Iy4Ka [10Ka3aju, WO KiJIbKiCTb IIPOTOHIB CTAHOBUTD
809% 3arasbHOrO CKIany nydka. EHepreTuyHumii po3kup ioHiB resito Ta BogHio meHmuii 3a 30 eB. V pesxkxumi pobotu
reJIiIKOHHOTO IpKepeia iOHiB 3 HEOIHOPiZHUM MarHiTHUM nosieM rpu P=200 BT ryctuHa cTpyMy resieBoro Iydka
nocsirae BeJim4nHy j=120 MA /cM2. BUKOHaHO po3paxyHKU (a30BOro MOPTPETA iOHHOTO My4YKa B IVIOMIMHI BUXiTHO]
areptypu giametpom 1,5-MM i 1-MM 3 METOI0 TOCIIiIKeHHS BIUIMBY JliaMeTpa anepTypy Ha BeJIMYMHY [1apaKciaJbHOI
sickpaBocTi. EkcnepumeHTanbHO OTprUMaHa AudepeHiiiaabHa ICKpaBicTh 65 A /M2pan2eB 3a 1,5-MM BUXiIHOWO
anepTtypoto Ta 95 A/m2pan2eB 3a 1-mm anepTyporo. CTBOPEHO CUIIbHOCTPYMOBY €KCTPArylouy CUCTEMY, 110 3
reJliKOHHOTO JiKepeia ioHiB J03BOJIsIE Ofiep>KaTy MMy4KH i0HIB BOJHIO i3 Cujio0 cTpymy 4 MA, resiio - 4,5 MA ripu 350

Bt BU-1IOTYXHOCTI, I'yCTHHA CTPYMY IIPOTOHHOTO ITy4Ka CTAaHOBUTH 127 MA /cM2. CTBOPEHO BUCOKOSICKPaBiCHY



CHUCTEMY €KCTPaKLii, 110 Mae MeTaJIeBY allepTypPy €KCTPaKLii, gKa BiJOKpEMJIEHA Bif, I7Ia3MOBOTO €JIEKTPOIA
i30J110I0YMM KBapLIOBUM JVMCKOM, TOOTO 3HAaXOAUTHCS i/l TJIaBAIOYMM MOTEHI[iaoM I1a3MU. EKCriepuMeHTaIbHO
OTpUMaHe 3Ha4Y€eHHs NapaKCiaJbHOI ICKPABOCTI MiCJIs IPOXOAKEHHS IIyYKOM 1-MM BUXifHOI aneptypu 313
A/M2pan2eB.

2. The dissertation is devoted to a problem of production of ion beams with high paraxial brightness to increase
resolution of facilities with focused ion beams, and production of high-current beams for application in neutron
generators based on the electrostatic accelerator. Measurements of the beam mass structure shown, that proton
percentage is 80 % of the general beam structure. Energy spread of helium and hydrogen ion beams is less than 30
eV. In an operating mode of helicon ion source with a non-uniform magnetic field at P=200 W, current density of
helium beam reaches j=120 mA /cm2. Calculations of the ion beam phase portrait in plane of the exit aperture with
diameter of 1,5-mm and 1-mm were performed. Differential brightness of 65 A/m2rad2eV and 95 A/m2rad2eV
were obtained experimentally after beam passing through the exit aperture with diameter of 1,5 mm and Imm,
respectively. High-current extraction system permitting to obtain current strength of 4 mA for hydrogen ion
beams, 4,5 mA for helium ion beams at 350 W RF power and current density of a proton beam 127 mA /cm2 was
designed and constructed. High brightness extraction system with the metal extraction aperture separated from
plasma electrode by insulating quartz disk and thus being under floating plasma potential was constructed.
Paraxial brightness of 313 A/m2rad2eV was obtained experimentally after beam passing through the exit aperture
with diameter of 1 mm.
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