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V. BimomocTi npo gucepraniio
Moga guceprariii:
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Tema guceprauii:
1. MexaHi3mu pafialifiHUX MOIIKOKEHb [I0BEPXHEBUX IIAPiB TBEPAUX Tijl I1py 6oMbapLyBaHHI ioHaMu iHEPTHUX

rasiB Ta BOJHIO

2. Mechanisms of radiation damage of the surface layers of solids under the bombardment by ions of inert gases
and hydrogen

Pedepar:

1. O6'exT mocnimKeHHs - Qi3uyHi rpouecy, 10 BiOyBalOTHCS IPY B3aEMOZi iOHHUX MYUKiB i [1J1a3MU 3 TBEPAUMU
Tizamu. MeTta nocimpkeHHs: BCTAHOBJIEHHSI MEXaHi3MiB i OCHOBHUX 3aKOHOMipHOCTEMN (Pi3nYHUX NPOLIECiB, 110
BiZOYBAIOThCS B TBEPAUX TiJIax, IOB'SI3aHUX 3 pafialiliHOO MOMIKOIKYBaHICTIO, €BOJIOLI€I0 Ne(EKTHOI CTPYKTYPH
OIIPOMiHIOBAaHMX MaTepiasiB Ta 3 iMIJIaHTaLi€lo iHepTHUX ra3iB i BogHI0. MeTonu mociimpkeHs: pesepdopaiBcbke
3BOPOTHE PO3CiI0OBaHHS, KaHAJIIOBAaHHS, SIIE€PHI peakllii, TepMOaKTBOBaHa NIecopPOLlis, eIeKTPOHHA MiKPOCKOTIis 3
BMCOKUM PO3[IiJIEHHSM i PaCTPOBa €JIEKTPOHHA MIKPOCKOIIisl, MeTanorpadis i3 3acToCyBaHHSIM OIITUYHOL
MIKPOCKOIIii, PEHTTE€HIBCbKUI €HEProAUCIIEPCIMHUI MiKpOaHali3, BUMipIOBaHHSA MIKPDOTBEPIOCTI 38 METOLOM

Bikkepca, peHTreHOCTPYKTYpHUI aHai3. Pe3ynbpTaTy: Ha aTOMapHOMY PiBHI JociimkeHi KoHdiryparii TOUKOBUX



IedeKTiB i KJacTepiB, 1030Bi 3aJI€KHOCTI HAKONIMYEHHS TOYKOBUX e eKTiB. BCTaHOBIEHO 3aKOHOMIPHOCTI
IIPOCTOPOBO-KOHLIEHTPALIIMHUX PO3IOJiiB iMIIZIAaHTOBAHUX BOAHIO, TEJIiI0, KPUIITOHY i KCEHOHY Ta pajialliitHUX
nedexkriB. Ogep>kaHo iHpopMallilo IPo eHepreTUyHi po3noAiny aToMiB Bifaadi neiTepito. BusiBieHo siKicHy
BiIMIHHICTb CTPYKTYP, LIJ0 BUHMKAIOTb Ha TIOBEPXHI METAJIIB I1iCJI ONTPOMIHEHHS I1J1a3MOIO, Bill CTPYKTYP, 110
YTBOPIOIOTBCS IPU ONIPOMiHEHHI MOHOEHEPreTUMHMMU Iy4YKaMH ioHiB resito. OCHOBHUM e(peKTOM Aii r1asmu e
PO3IKJIeHHS IOBEPXHEBUX LIAPiB TBEPAUX Tijl. [JOCiIKeHOo NpoLecy HaKOIIMYEHHS i YTPMMaHHS BOJHIO (HeiTepiio)
B 00'eMi MaTepiasiiB. BCTaHOBJIEHO 3B'SI30K IIPOLIECIB, 1110 TPUBOASATH 0 YTPUMAHHS BOAHIO, i3 CTPYKTYPOIO
marepiainy. YTBOpeHHs resieBux 6ysp6amok B ctani X18H10T npuBoauTh 0 36i1blIeHHS Ha TOPSIOK KiJTbKOCTI
YTPUMYBAHOTO JeiTepio. ['any3b 3acTocyBaHHS: ¢i3uKa TBEpOro Tija, pafialiiiHe i KOCMiYHe MaTepia03HABCTBO,
silepHa eHepreTuka, pafialiiina 6esnexa.

2. Object: physical processes occurring during interaction of ion beams and plasma with solids. The purpose:
determination of the mechanisms and main regularities of physical processes in solids, which relate to irradiation
damaging, defect structure evolution of irradiated materials and simultaneous implantation of inert gases and
hydrogen. Methods: Rutherford backscattering spectroscopy, channeling, nuclear reaction analysis,
thermodesorption mass-spectrometry, high-resolution transmission electron microscopy and scanning electron
microscopy, optical microscopic metallography, X-ray energy-dispersive microanalysis, Vickers microhardness
testing, X-ray structure analysis. Results: Configurations of point defects and clusters, dose dependences of point
defect accumulation have been investigated at the atomic level. Regularities of space-concentration distributions
of implanted hydrogen, helium, krypton and xenon have been established. Data on energy distributions of
deuterium recoil atoms have been obtained. A qualitative difference is found between the structures observed on
the surface of metals exposed to plasma and the structures formed during irradiation of the same metals with
mono-energetic beams of helium ions. The main effect of plasma action was sputtering of solid-material surface
layers. Processes of accumulation and retention of hydrogen (deuterium) in the material bulk have been studied;
the relationship of the processes causing the hydrogen retention with the structure of material has been
established. Formation of helium bubbles in steel 18Cr1ONiTi leads to a one-order increase in retained deuterium.
The field of application: solid-state physics, radiation and outer space materials science, nuclear engineering,
radiation safety.
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