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1. DopmyBaHHS iOHHOTO MIKpOITyYKa [1J1 JOCJIKEHHS pajialiliHO-CTUMY/IbOBAHOI Mirparii JOMilloK y TBepIoMY
TijTi

2. Ion microbeam formation for study of radiation-induced migration of impurities in a solid

Pedepar:

1. YoockoHasneHo iHTerpasbHUAM METO], BUBHAYEHHSI PO3IOJiy SICKPABOCTI [TyyKa Ha BXO/i B 30HA0POPMYIOUY
CHCTEMY, IO [03BOJISIE BUBHAYUTH [1apaMeTPH PO3NOIiNTy i po3paxyBaTy NPUBIChOBY SICKPABiCTh MAaKPOITy4Ka.
Po3po6sieHo HOBuUI MifXiA 1010 POKYCYBaHHS IyYKa iOHIB y PEXKMMI BEJIMKMX CTPYMIB 3 piIBHOMipHUM PO3NOAiTOM
I'yCTUHM CTPyMY B IJIOIMHI MillleHi. EKcriepyuMeHTabHO IoBeieHa afleKBaTHICTh po3pobJieHoro miaxony 3a
JOTIOMOTOI0 MTOPiBHSIHHS TEOPETUYHMX i EKCIIEPUMEHTAILHUX NIPO(iiB BUXOAY BTOPMHHOI €JIEKTPOHHOI eMicii,
OTPUMaHMMU 32 PaXyHOK CKaHYBaHHS ITy4YKOM iOHiB MillleHi HO>KOBOT'O TUITy. BCTaHOBJIEHO, 1[0 [YCTUHA CTPYMY
ITy4Ka i0HiB /171 30HZ0(POPMYIOUNX CUCTEM Ha 06a3i TPUILIETy i pO3NOiIEHOTO «POCICHKOrO KBaIPYIJIETy»
MarHiTHUX KBaJpYINOJIbHUX JIiH3 Mae BUpaKeHi MaKCUMYMH, BEJIMYMHA KOTPUX 3aJI€5KUTh BiJl po604oi BifcTaHi i
PO3MipiB 30HAY, TOI SIK A4J1s1 30HA0(POPMYIOUOi CUCTEMU HA 6a3i Ay6JsieTy MarHiTHUX KBaAPYIOJIbHUX JIiH3 BEJINYMHA
MaKCUMyMy OOMEKY€eTbCS pajliyCOM iOHOITPOBOAY Ha AiJISHILi MarHiTHUX KBaIpYIOJIbHUX JIiH3. Bepiie po3po6sieHo

niaxin, mo Ko3Bosisie 36epiraTy po3mipu cpoKyCOBaHOTO MarHiTHUMU KBaIPYyIIOJIbHUMU JIiH3aMU iOHHOTO 30HY



IIpM 3MiHi eHeprii yyka 6e3 3MillleHHs] OIIPOMIHIOBAaHOTO 3pasKa.

2. Theoretical and experimental studies performed in the thesis allowed determination of peculiarities of focused
ion beam formation that may be used for radiation of the target areas of micron size. Use of a magnet quadrupole
lens (MQL) doublet for beam formation with high current density is shown to have some restrictions related to
lens aperture dimensions. In the same time, envelope lines of the beams formed by a triplet and a distributed
«Russian quadruplet» of MQL do not exceed the ion beam line dimensions. Working distance and focused beam
size for the triplet were defined to provide maximum current density. Maximum density for the distributed
«Russian quadruplet» of MQL is shown to grow as a working distance and beam spot size grow on a target. A
method of the deconvolution of particle distribution at the probe forming system was improved to define the
distribution parameters for particles at the PFS entrance and to determine a paraxial brightness of a macrobeam.
Performed numerical modeling showed possibility to form the MeV focused beams with current density
distribution in a target plane that is close to homogenous current of tens nA. Comparison of theoretical and
experimental profiles of secondary emission yield during the sample edges scanning with the beam of preset
density has proved evaluation results. A method has been suggested to re-focus the beam while its energy is
changed and probe size is preserved within preset limits. Application of the nuclear scanning microprobe in
nuclear-physical analytical method is presented for control of samples prepared for radiation-induced migration
of impurities in constructional materials.
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