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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 29.27.23

Tema gucepranii:
1. OnrTMMisais mapameTpiB MPOTOHHOTO ITy4YKa 11 peasisalii MeToLy 3BOPOTHOTO PO3CisSIHHS 3 BUCOKOIO

PO3LiMBbHOI0 30aTHICTIO

2. Proton beam parameters optimization for realization of high-resolution backscattering method

Pedepar:

1. Incepralist npucBs4YeHa AOCHIIKeHHI0 (i3uyHUX (PaKTOPiB, 110 BIJIMBAIOTh HA PO3[iIbHY 30ATHICTb S1€pPHO-
(disnyHOro Merozny pezepdopAiBCbKOro 3BOPOTHOTO po3cisiHHA (P3P). MomepHi30BaHO OCHOBHI CUCTEMU
€JIEKTPOCTATUYHOTrO [IPUCKOPIOBaya aHajyliTnyHoro komiuiekcy II1® HAH Ykpainu, po3po6sienuii i CTBOpeHui
HOBUU aHAJIITUYHUI KaHaJl 3 BUCOKOIO PO3JJIbHOIO 3[ATHICTIO, IPU3HAYEHUN [1J1S1 TPUKJIATHUX JOCIiI>)KEHb
CTPYKTYPH i CKJ1aZly NIPUNOBEPXHEBUX LI1apiB KOHCTPYKUiMHUX MaTepiasiB. CTBOpeHa HOBA CUCTEMA 3aPAIKU
MaJIorabapUTHOTO €JIEKTPOCTAaTUYHOTO [IPUCKOPIOBAYA, IO JO3BOJIAJIO 3MEHIIUTH €HEPreTUYHMN PO3KUT, ITy4YKa
npoToHiB 10 0,8 keB B miana3oHi enepriit 0,6-1,8 MeB. Po3BnHYyTO MeTOJ, BUSHAYEHHS] €HEPTETUYHOTO PO3KULY
ITy4YKa [MPUCKOPIOBaYa 3 BUKOPUCTAHHSAM PE30HAHCHOI S7€pHOI peakii pafialliiHOro 3aXOIJIEHHS Ha aloMiHil.
OnTyMIi30BaHO CUCTEMY TPAHCIIOPTYBaHH4 I1y4Ka i0HIB y Kamepy P3P, 1110 103BOINIIO 3MEHIIUTU PO3MipH
cTabini3yo4oi WiNMHY NPUCKOPIOBaya i TUM CaMUM 3MEHIIUTY €HepreTUYHUI PO3KU], Iy4yKa. BIocKoHaneHo

MarHiTHUH CIIEKTPOMETP 3 NMOIBIHHMUM (POKYyCyBaHHSM, KU 3aCTOCOBAHO 3aMiCTh HaIliBIIPOBiTHUKOBOIO



[IOBEPXHEBO-0ap'€pPHOrO JeTEKTOPa, 0 3a0€e311e4nIIo NiBULIEHHS PO3LiNbHOI 3naTHICTh MeTony P3P 312 keB 1o 3
KeB. Po3po6s1eHO HOBY METOIIMKY KasliOpyBaHHS €HepreTUYHOI LIKAJIN CIIEKTPOMETPa, [IporpaMHe 3abe3redeHHs i
cUCTeMY 300py AaHUX, 110 A03BOJIUJIO [IOBHICTIO aBTOMATM3yBaTH 0OPOOKY CIIEKTPOMETPHUYHOI iHpopMaliii.
Po3BuHyTa MeTOAMKA HOCIIIKEHD TOBEPXHEBUX 1IAPiB MaTepianiB meTogoM P3P 3 BUCOKOIO PO3LibHOIO

37[aTHICTIO.

2. The thesis is devoted to investigation of physical factors influencing the resolution of Rutherford backscattering
spectroscopy (RBS). Main systems of the analytical accelerator facility have been optimized; a new analytical
channel has been developed and constructed. This channel is designed for materials near-surface layers structure
and composition research with high resolution. A new charging system compact electrostatic accelerator has been
produced, allowing the energy instability of the proton beam to be reduced to the level of 0.8 keV in energy range
of 0,6 - 1,8 MeV. A method for determination of the energy instability of the beam using resonant nuclear reaction
of Al has been developed. Beam transport system to RBS scattering chamber has been optimized; it allowed energy
instability of the beam to be lower. For RBS resolution improvement the magnetic spectrometer with double
focusing is used instead of standard surface-barrier semiconductor detector. Magnetic spectrometer has better
energy resolution (from 12 keV to 3 keV). Magnetic spectrometer scale calibration technique, software and data
acquisition system have been developed, the spectrometry data processing has been automated.
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