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2. Orientation effects in the passage of relativistic charged particles through bent crystals

Pedepar:

1. Y nucepTauiiiHiil po60Ti PO3BUHYTO TEOPII0 Ta METOA MOZEJIIOBAHHS OPi€HTaliIHMX €(EKTIB y 3irHyTHX
KpHUCTajax. 3HaiJIeHO 3aJIe>KHICTb IMOBIPHOCTI 6JIM3bKUX 3iTKHEHb SIK IO3UTUBHO, TaK i HETaTUBHO 3aPsIIPKEHUX
PEJISITUBICTCHKUX YaCTUHOK 3 aTOMaMU Y 3irHyTOMY KPUCTAaJIi Bifl KyTa MK TIOYaTKOBAM iMITyJIbCOM YaCTUHOK Ta
IIJIOLVHOIO BUTMHY KpUCTasa. 3allpONIOHOBAHO METOJ, 3HAXOPKEHHS ONITUMAIbHUX YMOB 11711 € pEKTUBHOTO
BiIXWJIEHHS HETaTUBHO 3aPsIPKEHNX YACTUHOK Y 3irHyTOMY KPUCTAJi. Y3araJbHEHO TEOPETUYHUH OIHUC
CTOXaCTUYHOTO MEXaHi3My BiIXUJIEHHS Ta MIJIOIMHHOTO KaHAIIOBAHHS HAa BUMAJIOK PYXy YaCTUHOK Y 3iTHYTOMY
KPUCTAaJli 3 ypaxyBaHHSIM HEKOT€PEHTHOTr'O PO3Cil0BaHHS. 3alIPOIIOHOBAHO METOJ] PO3LIEIIJIEHHS ITydKa
PEJIITUBICTCHKUX NIO3UTHBHO 3aPSIKEHNX YACTMHOK Ha JIeKiJIbKa My4KiB IPYU NPOXOJKE€HHI ITy4Ka YaCTUHOK 4epe3
3irHYTHI KPUCTAJI B YyMOBAX peaisallii CTOXaCTUYHOIO MEXaHi3My BiIXMUJIEHHS Ta 3HAUIEHO ONTUMAJIbHI YMOBU 115

TaKoro po3suerneHHs. OTpUMAaHO CIIEKTPU iOHI3al[ilHUX BTPAT €HEPTii MBUIKUX HEFATUBHO 3aPSIKEHNX YaCTUHOK



[IpU IJIOIMIMHHOMY KaHAJIOBaHHI B IIPSMOMY Ta 3irHyTOMY KPUCTaJIi Ta 3HAHEHO 3B’130K MiXK XapaKTepUCTUKAMU
IIUX CIIEKTPIB Ta JOBXMHOIO NEKAHAIIOBAHHS 3apSAIyKEHNX YaCTUHOK Y KpUcCTaii. TeopeTuyHui onuc
BUIIPOMIHIOBaHHS KaHAJIOIOYUX YACTUHOK y3arajbHEHO Ha BUINAJOK KYTiB MK iMITyJIbCOM YaCTUHOK i aTOMHUMU
JIAHLIIOKKAMUY, TIPY SIKMX CTAIOTh IOMITHUMU JIOKAJIbHi MAKCMMYMHU Y CIIEKTPi BUIPOMIHIOBAaHHS], TIOB'SI3aHi 3
PO3Cil0OBaHHSIM Ha OKPEMUX aTOMHMUX JIAHI[I0KKax. PO3BUHEHNUII B IUcepTaliliHiil pOOOTi TEOpeTUYHMI aHai3
I03BOJISIE€ NIOTTIMOUTY YSIBJIEHHS ITPO MPOLeCH, SIKi MalOTh MicClLie IIPY PyCi pesITUBICTChKUX 3apSIPKEHUX YACTUHOK Y
3IrHYTHX KPUCTaJaX, a Pe3yJbTaTy JOCIiIKEHb MOXYTb OYTH BUKOPUCTAHI SIK [1J151 [IOCTAHOBKY HOBUX
€KCIIEPUMEHTIB, TaK i 1J1s1 3aCTOCYBaHHS 3irHYTUX KPUCTAJIiB [J151 BUBEAEHHS NY4YKiB BUCOKOEHEPTeTUYHUX
3apsIPKeHUX YaCTUHOK 3 [IPHUCKOPIOBayYiB, PO3IIEIJIeHHS IIy4KiB Ha AeKibKa YaCTHH, 3MiHU (HOopMHU ITy4KiB HA MayIux
BiZICTaHSIX, BIIXMJIEHHS KOPOTKOXKMBYUYNX YaCTUHOK Ta reHepallii €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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