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1. Po3po6Kka Ta CTBOpPEHHS IKepeJia HU3bKOEHEePreTUYHUX MO3UTPOHIB i €JIEKTPOHIB 171 TIarHOCTUKYU TOYKOBUX

nedeKTiB B KOHIEHCOBAaHUX CePeIOBUILAx

2. Development and creation of a source of low-energy positrons and electrons for diagnostics of point defects in
condensed matter

Pedepar:

1. lucepTariis nmpucBs4YeHa po3poOili Ta BUTOTOBJIEHHIO [3KepeJsia O3UTPOHIB HU3bKOi eHeprii. Ha choroHimHiii
IeHb psif, IPUKJIaAHUX 3aBIaHb (i3UKM TBEPAOrO Tijla BUMarae BUKOPUCTAHHS YyTIUBUX iHCTPYMEHTIB
IOOCIiIKEHHS, 30ATHUX BUABJIATY BiICYTHICTb aTOMIB B KpUCTAJIIYHIiN pewiTii MaTepiany. Takum iIHCTPYMEHTOM €
[IO3UTPOHHA aHirinsniiiHa cekrpockonis (ITAC). Po3pobieHe mKepesio MoBibHUX IIO3UTPOHIB i3 CIIOBiIbHIOBAYEM
Ha OCHOBI TBEPJOr'0 HEOHY JJa€ 3MOT'y OTPUMYBATU [TOTOKU MOBiJIbHUX IIO3UTPOHIB 3 iIHTEHCUBHOCTSIMU 10 50106
e+/cek. Po3pobeHnii KaHayl IO3UTPOHHOI CIIEKTPOCKOIIIi 1aB MOXJIUBICTb peasizyBaTu METO]L, AOIJIEPiBCbKOTO
pOo3MMpeHHs aHirinsauiiHoi ninii. JocminkeHo KoHIeHTpawii fedeKTiB TUIly «BakaHCis», [0 BUHUKAIOTh Y

HepyKaBiloyill cTasi micsst NiCKOCTPYMUHHOI 06pO0OKHU, a TAaKOXK B aJIFOMIHII ITiCJIsl BIIJIMBY CUJIBHOCTPYMOBOTO



€JIEKTpOHHOro ny4yka. OIiHeHO BIIJIMB pajliallitHO-TEPMiYHOI 06pOOKY CIIJIaBy Ha OCHOBI 3ajii3a Ha Koe@ilieHT
BTOPUHHOI eMicii. [JocimpkeHo poiec HakKOMUYeHHsI Ta 301/IbIIEeHO Yac KUTTS [IO3UTPOHIB y nacTii. Takox
IOCIIiIPKEHO MEXaHi3MHU, 10 BIUIMBAIOTh HA Yac KUTTS LMPKYJII0I0YOro Iydka B Hakonnyysadi LEPTA.
3arporioHOBaHi OOMpalloBaHHS BaKyyMHOI Ta MarHiTHOI CUCTEM HaKOIM4yBaya /1ajiu MOXKJIMBICTb 301/IbIINTH Yac
SKATTS LMPKYJIIOI0UOTO ITy4YKa Ha NOpsAnoK. [IpoBeeHi JoonpalioBalHs AaayTh MOXKIIMBICTb HaZlasli OTPUMATH MOTIK
aTOMIB II03UTPOHIIO, KU MO>Ke OYTU BUKOPUCTAHUH 11711 YTOUHEHHS 6a30BUX Qi3NYHUX IIPUHLNIIIB, HAIIPUKIIAL,
3apsfiB IO3UTPOHA i eslekTpoHa. KiIo4oBi cj10Ba: y4oK, IO3UTPOHHA CIIEKTPOCKOIIisl, IO3UTPOH, KPUCTaiuyHa

pelliTKa, a/JIOMiHil, eJIEKTPOHHA rapMara, BaKyyMHa KaMepa, COJIEHOi.

2. The thesis is devoted to the development and manufacture of low-energy positron source. Today, a number of
applied problems in solid state physics require the use of sensitive research tools which can detect the absence of
an atom in the material’s crystal lattice. Such a tool is Positron annihilation spectroscopy (PAS). Positron
annihilation spectroscopy allows to detect structural defects with size ranging from single vacancy up to pores and
concentration over 1 ppm. Nowadays, this technique is of a great interest due to the practical character of
obtained results. It is successively applied to the field of solid state and applied physics, chemistry, materials
science and surface engineering. Developed The source of slow positrons with a moderator based on solid neon is
developed. The neon gas condenses on the work surface, which is cooled to a temperature of 5.5 K. The developed
positron source design is cooled using a cryocooller. In contrast to the design with liquid helium cooling, this
system requires significantly less time to cool the source to operating temperature. The maximum flux of slow
positrons reaches 50106 e+/s. Keywords: beam, positron spectroscopy, positron, crystal lattice, aluminum, electron
gun, vacuum chamber, solenoid.
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