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V. BizomocTi npo gucepraniio
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Tema gucepranii:
1. OcobamBOCTi (pOpMyBaHHS IYUKiB iOHIB CUCTEMaMU KBaAPYIOJIbHUX JIiH3 3 MOPYIIEHOK CTPYKTYPOIO MarHiTHUX

10JIiB

2. Features of ion beam formation in quadrupole lens systems with distorted magnetic fields structure

Pedepar:

1. Y nucepraliiiHiil po60Ti IpoBeeHi TEOPEeTUYHI 11 eKCllepUMEeHTabHI JOCII)KEHHS, 32 Pe3yJIbTaTaMU SIKUX
BM3HAUEHO BIIJIMB Ha Npolecu (OPMYBaHHS NIyUKa iOHIB y sSiI€pPHOMY MIiKPO30H]i IOPYIIE€Hb CTPYKTYPU MarHiTHUX
I10J1iB, CIPUYMHEHUX HETOYHOCTAMMU IO3ULIOHYBAaHHA MarHiTHUX KBaAPYIIOJIbHUX JIiH3 BiTHOCHO OCi
30H10(POPMYIOUO] CUCTEMU, PO3POOJIEH] eKCIIEpUMEHTAIbHUIM METOI i IiarHOCTUYHUI CTeH], 17151 TpeLr3iliHoro
LIEHTPYBaHHS 11 BUBHAYEHHS MYJIbTUIIONbHOI CTPYKTYPH I10JIs1 MarHiTHUX KBaJpPYIOJIbHUX JIiH3. Byj10 BCTaHOBIIEHO,
110 KYTOBI 1 JIiHIVHI BiAXWJIEHHS JIiH3 Bifj OCi CUCTEMU NIPU3BOAATD IO 3CYBY 30H/A Ha MIlll€H], 3MEHIIEHHIO
IIiZILHOCTi CTPYMY Ha MiKy pO3MOJiy 1 30i/bIIEHHIO JIiHIMHNUX PO3MipiB 30Ha. B "pociiicbkomy KBaapymieTi”
HaMGi/IbII YyT/IMBa NIeplIa, a B TPUIJIETI - Ipyra JiiH3a 3a X04oM Iyuka. [TokazaHo, 1110 36epekeHHs OCbOBOTO
IT0JIO’KEHHS 30H7,a Ha MillleHi B [IpOLECi I0CTYBaHHS [403BOJIS€ MiHIMI3yBaT HETaTUBHUI BIJIUB I[IOPYILIE€HDb
CTPYKTypH 10J1s. Y pe3yJbTaTi IPOBeJeHNX eKCIIePUMEHTIB BCTAHOBJIEHO, 10 PO3PO6JIeHNIT JiarHOCTUIHUH CTeHT,

I03BOJISE BU3HAYATH [TPOCTOPOBE MOJIOKEHHS Pi3nyHOi OCi JIiH3 i3 TOYHICTIO 2 MKM i Tapa3uTHI MYyJIbTUIIOJbHI



KOMIIOHEHTH MarHiTHOTO I10JIs 3 TOYHICTIO He ripme 10 % 11t ceKCTynosbHbIX 1 20 % [J1s1 OKTYIIOJIbHUX.
ExcriepuMeHTasIbHO BCTaHOBJIEHA KiJIbKiCHA 3aJI€XHICTb IPOCTOPOBOTO MOJIOKEHHS (Di3UYHOI OCi il MYyJIbTUIIOJIbHOI
CTPYKTYpPH IOJI4 Bif IapaMEeTPiB KMUBJIEHHS MArHiTHUX KBAaJIPYIIOJIbHUX JIiH3, TEMIIEPATYPHU 1 3aJIMIIKOBO]

HaMarHiueHocCTi marHitonposogy. [IpoBeneHo psij NPUKIaAHUX TOCIiIKEHb.

2. The thesis contains theoretical and experimental studies of influence of magnetic field distortions caused by
misalignments of quadrupole lenses in the probe-forming systems on the ion beam formation processes. An
experimental technique and a diagnostic device for precise centering and determination of the multipole field
structure of the magnetic quadrupole lenses were developed and tested. The lenses tilts and shifts were found to
cause probe shifts on a target, degradation of the probe current density at the distribution peaks, and growth of
the probe size. The first lens in the "Russian quadruplet” and the second lens in the triplet along the beam are the
most sensitive to the misalignments. Sustaining axial position of the probe during the lens alignment processes
was shown to allow minimizing the field distortions negative affect. The experiments show that the developed
diagnostic device determines attitude of lens physical axis with a 2 um accuracy and parasitic field components
with a 10 % accuracy for a sextupole and a 20 % accuracy for an octupole. A quantitative dependence of the axis
position, multipole field structure of the magnetic quadrupole lens on the power supply parameters, core
temperature, and residual magnetization was experimentally determined. A number of applied studies were
performed.
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