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Pedepar:

1. Y puceprauiiiHiii po60Ti pO3BUHYTO TEOPil0 Ta METOAM MOJIEJIIOBAHHS Opi€HTALIHNX €(PEKTIB y 3irHyTHX
KpUCTasax. 3HaiIeHO 3aJIe>KHICTh IMOBIPHOCTI 6JIM3bKUX 3iTKHEHb SIK IO3UTHUBHO, TaK i HEraTUBHO 3apsAPKEHUX
PEeNIATUBICTCHKUX YACTUHOK 3 aTOMaMU y 3irHyTOMY KPUCTaJli Bifl KyTa MK [TOYaTKOBUM iMITyJIbCOM YaCTUHOK Ta
IIJIOWMHOIO BUTMHY KPUCTasa. 3allpONIOHOBAHO METOJ, 3HAXOIKEHHS OITUMAJIbHUX YMOB 11711 €(pEKTUBHOTO
BiIXWJIEHHS HETATUBHO 3apsIyKEHNX YAaCTUHOK Y 3irHYyTOMY KPUCTAJi. Y3arajbHeHO TeOPETUYHUH OIKC
CTOXAaCTHUYHOTO MeXHHiSMy BiILXI/I]IeHHH Ta IIJIOMIMHHOI'O KaHaJIIOBaAHHA Ha BUIIAZIOK PYXY YaCTHHOK Y BiI‘HyTOMy

KpI/ICTaJ'Ii 3 YPaxyBaHHAM HEKOTEPEHTHOTI'O pOBCiIOBaHHH. 3aHpOHOHOBaHO METO[, pPO3UEIJIEHHS ITy4Ka



PEJIITUBICTCHKUX NO3UTHBHO 3aPSIKEHNX YaCTMHOK Ha JIE€KiJIbKA My4KiB IPYU MPOXOJKE€HHI ITyYKa YaCTUHOK 4epe3
3irHyTUI KpUCTaJ B yMOBax peasisdalil CTOXaCTUYHOTO ME€XaHi3My BiIXMJIEHHS Ta 3HAWJIEHO ONTHMAaJIbHi YMOBU [JIS
TaKOro po3suernieHHs. OTpPUMAaHO CIIEKTPU iOHI3al[ilHUX BTPAT €HEPTii MIBUIKUX HEFATUBHO 3aPSIKEHNX YaCTUHOK
IIpM IVIOIIMHHOMY KaHaJIOBaHHI B [IPSIMOMY Ta 3irHYyTOMY KPUCTAaJli Ta 3HANE€HO 3B’130K MiXK XapaKTE€pPUCTUKaMU
LIMX CIIEKTPIB Ta JOBXUHOIO JE€KaHAIIOBAHHS 3aPSIKEHNX YaCTUHOK Y KpUCTai. TeopeTu4Huni onnc
BUIIPOMIiHIOBaHHS KaHAJIOIOYUX YACTUHOK y3arajbHEHO Ha BUINAJOK KYTiB MK iMITyJIbCOM YaCTUHOK i aTOMHUMU
JIAaHLIIOKKAaMU, TIPU SIKMX CTAIOTh IOMITHUMU JIOKAJIbHi MAKCHMYMMU Y CIIEKTPi BUIPOMIHIOBAaHHS], IIOB'SI3aHi 3
PO3CIIOBaHHSIM Ha OKPEMUX aTOMHUX JIAHIIIOKKaX. PO3BMHEHMI B JucepTaliliHiil po60Ti TEOPETUYHM aHAI3
D03BOJISIE€ MOTIMOUTHU YSBJIEHHS ITPO MPOLECH, SKi MAIOTh MiCLie IPU PYCi PEISTUBICTCHKUX 3aPSIPKEHUX YACTUHOK Y
3irHYTUX KPUCTAJaX, a PE3yJIbTaTH AOCJiIKEHb MOXKYTb OyTH BUKOPMCTAHI K 1151 TOCTaHOBKMA HOBUX
€KCIIEPMMEHTIB, TaK i 171 3aCTOCYBaHH$ 3irHYTUX KPUCTAJIB 1715 BUBEI€HHS IIy4KiB BUCOKOEHEPreTUYHNX
3apsIPKEHUX YaCTAHOK 3 IIPYCKOPIOBAYiB, PO3IIEIIEHHS Iy4KiB Ha [EKijibKa YaCTHH, 3MiHM (POPMHU ITy4KiB HA MAJIAX
BiZICTaHSX, BiIXMJIEHHS KOPOTKOXKMBYUYNX YaCTUHOK Ta FreHepallii €JIEKTPOMarHiTHOrO BUIIPOMiHIOBaHHS B

IIMPOKOMY Jlialla30Hi 4aCToT.

2. The Doctoral Thesis presents the theory and methods of simulation of orientation effects in bent crystals. The
dependence of the probability of close collisions of both positively and negatively charged relativistic particles with
atoms in a bent crystal on the angle between the initial momentum of the particles and the plane of bending of the
crystal is found. A method for finding optimal conditions for the effective deflection of negatively charged particles
in a bent crystal is proposed. The theoretical description of the stochastic mechanism of deflection and planar
channeling in case of particle motion in a bent crystal taking into account incoherent scattering is generalized. A
method for splitting a beam of relativistic positively charged particles into several beams during the passage of a
beam of particles through a bent crystal under conditions of realization of a stochastic deflection mechanism is
proposed and optimal conditions for such splitting are found. The spectra of ionization energy loss of fast
negatively charged particles during planar channeling in a straight and bent crystal are obtained and the
connection between the characteristics of these spectra and the dechanneling length of charged particles in the
crystal is found. The theoretical description of the radiation of channeling particles is generalized to the case of
angles between the momentum of particles and atomic strings, at which local maxima in the radiation spectrum
associated with scattering on individual atomic strings become noticeable. The theoretical analysis developed in
the dissertation allows to deepen the idea of the processes that take place during the motion of relativistic charged
particles in bent crystals, and the results of research can be used both for setting up new experiments and for
using bent crystals to derive beams from accelerators, splitting of beams into several parts, changes in the shape of
beams at short distances, deflection of short-lived particles and generation of electromagnetic radiation in a wide
frequency range.
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