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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 29.19.04

Tema gucepranii:

1. InenTudikaris CTpyKTypu TBEPAMX Tijl HA OCHOBI s1epHO-(Pi3NYHUX METOLIB i KOMII'IOTEP-HOTO MOZEJIIOBAaHHS

2. Identification of the solids structure with nuclear methods of analysis and computer simulation

Pedepar:

1. Y pucepratii po3po6sieHui iHTerpoBaHMi NiAXifs 1O AOCHII)KEHHS CTPYKTYpY TBEPIUX Tijl i BCTAHOBJIEHHS
BJIACTMBOCTE! i B3a€MHUX 3B'3KiB pi3HUX AedeKTiB. [1igxin 6a3yeTbcs HA CijIb~-HOMY BUKOPUCTaHHI METOIIB
€KCIIepUMEHTAJIbHOI, TEOPETUYHOI (Pi3NKM Ta KOMIT'IOTEPHOTO MO-Ze/0BaHHS. EKCiepuMeHTaIbHUI MiXiz
3aCHOBAHU Ha si7iepHO-Qi3UYHUX METOaX aHaJli3y, TOMYy BapiloBaHHS TUITy [1aZjal0u0r0 BUIIPOMiHIOBaHHS i
napaMeTpiB IydKa JJa€ 3MOT'y IOCATTU [IepeBakKaHHs B3aeMO/ii 30HAyI0U0r0 BUIIPOMiHIOBaHHS 3 06pPaHUM TUIIOM
IedexTiB. Po3pobse-Ho 3arasibHUN Hifxin 0o BUpPilIeHHs] 06epHEHUX 3a/lad B TAKUX METOAAX, i AJIs PNy 3 HUX
onMca-Ha cxema BUOOpy rapaMmeTpa peryssipusaii. AapaTt TeoOpeTUYHOI Qi3nKu BUKOPUCTOBYBABCS IJIs1
YIOCKOHAJIEHHS MoAiesli (POpMYBaHHS CUTHAJLy B METOJAX aHasi3y Ha IyyKax iOHiB - aieKkBa-THOMY YpaxXyBaHHIO
BKJIQJly B €KCIIEPUMEHTAJIbHUI CIIEKTP 6araTopasoBo PO3CisSIHUX i0HiB. JloCc-JIiI>KEHO €eHepreTU4Hi PO3NoAinu
noJibHuX i0HIB i epepis3u BiANOBiAHMX NpoLEeCiB. 3B'130K Pi3-HUX AedEKTiB BUBYAJacsl B paMKax 6araTOpiBHEBOTO

MOCJIiIOBHOTO KOMII'TOTEPHOT'O MOJIE€JII0-BaHHS. 3alIpOIIOHOBAHO METOJ, BULiJIEHHSI HA aTOMHOMY PiBHIi



KOMITAKTHOTO Je(eKTHOrO yTBO-PEHHS i BUMipPIOBAaHHS MOTO iHTErpajbHUX BJIACTUBOCTEN. Briepiue ofepsKaHi TO4HI

BHpa3u JJIs TeOMETPUYHNUX MOMEHTIB aTOMHOTO KJIacTepa i KOMIIOHEHT BeKTopa GOpMHU.

2. The thesis is concerned with development of integrated approach to the study of solids structure and mutual
interconnections of different defects. The approach is based on the sharing of experi-mental and theoretical
methods along with computer simulations. Experimental approach relies on nuclear methods of analysis since
variation of incident radiation type and beam parameters allow achieve dominance in the interaction of the probe
particles with particular type of defect. General approach to the solution of inverse problems in such methods is
described, and for some of them the framework for choice of generalized regularization parameter is proposed.
The apparatus of theoretical physics was used to refine the model of signal formation in ion beam based methods,
namely, adequate treatment of multiply scattered particles. The energy distribution of such parti-cles and
corresponding scattering cross-sections were considered in the rigorous statement. Inter-connection of different
defects was studied in the framework of hierarchical multiscale modeling methodology. The method of both
detection of compact atomic defect formation and calculation of its arbitrary integral characteristics was
proposed. For the first time the exact analytical expres-sion for geometric moments and vector form of defects
like pores and self-maintained atomic clus-ters was obtained.
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