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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 29.05.33

Tema gucepranii:

1. MexaHi3Mu BiIXUJIEHHS ITy4YKiB BUCOKOEHEPTreTUYHYX 3aPSIIKEHNX YaCTUHOK 3irHYyTUMU KPUCTAJIAMU

2. Mechanisms of deflection of high-energy charged particle beams by bent crystals

Pedepar:

1. Iucepraliis npucBA4Y€Ha AOCIIIPKEHHIO IIPOLIECY PO3CISIHHS BUCOKOEHEPTETUYHMX 3aPS/IKEHUX YaCTUHOK
IIPSIMUMM Ta 3iITHYTMMU KPUCTaJIaMU, OPi€HTOBAaHMMH MO0 NaJal0yMX YaCTUHOK IIifi MajIuM KyTOM 10 OfHi€] 3
TOJIOBHUX KPUCTAJIIYHUX OCEH YU IUIOLINH, TA IIOPIBHSJIbHUI aHAJI3 OCHOBHUX MEXaHI3MiB BiIXUJIEHHS
BVMICOKOEHEPTreTUYHUX 3aPSIKEHNX YACTUHOK 3irHyTUMU KPUCTaJaMu. 3HaIEHO aHaJIiTUYHNY BUPa3 [J1s
6e3repepBHOro NOTEHIiay i HAaIIPY>KEHOCT] 0J1s1 JIAHIIIOKKIB aTOMIB KpUCTaJly Ta KPUCTAIIYHMUX QTOMHUX IIJIOIUH
B MogeJli noTeHuiany Jlonng-TepHepa. PO3BMHEHO MOZENb ypaXyBaHHS HEKOTEPEHTHOTO PO3CIIHHSA MBUAKNAX
3apsIPKEHMX YaCTUHOK Ha SiipaxX aTOMiB KpHCTaJly Ta €JIEKTPOHHIN MifcrucTemi KpucTany. [IpoBeeHo TeOpeTUYHNM
aHasli3 npouecy (popMyBaHHS KyTOBUX PO3IO/iJiB 3apsI)KEHUX YACTUHOK B OPi€EHTOBAaHOMY KPUCTAaJi Ta aHali3
npouecy au@ysii MBUAKUX 3aPSAIKEHNX YJACTMHOK Y KPUCTAJi B IJIOMIKHI, 10 € OPTOTOHAJIbHOIO IO OJHi€l 3
rOJIOBHUX KPUCTAJIIYHUX OCEM. 3alIPOIIOHOBAHO TEOPETUYHY MOJENb, B PAMKaX IKOI MOKJIMBE NPOBELEHHS

MOPiBHAJIBHOTO aHaJli3y Pi3HMX MEXaHi3MiB BiIXWJIEHHS 3aPSI’)KEHUX YACTUHOK 3iTHYyTUM KPUCTAJIOM. 3HAIAEHO i



NIPOAHAaJi30BAHO PIBHSHHS PyXy WIBUAKOI 3aPSAIKEHOI YACTUHKY B I10J1i 3irHYTUX JIAHLIOKKIB aTOMIB KPUCTAaJy i
KPUCTANIYHUX MIOMmYH. [IpoBeeHo MOpiBHSIBbHUI aHai3 e(PEeKTUBHOCTI BiAXUIEHHS MO3UTHUBHO Ta HETaTUBHO

3apAIKEHMX YACTUHOK 3iTHYTUM KPHCTAJIOM 32 JOIIOMOIOI0 TPhOX OCHOBHUX MEXaHi3MiB BiIXUJIEHHS.

2. The thesis focuses on the process of scattering of high-energy charged particles in straight and bent crystals
oriented with respect to the incident particle at a small angle to one of the main crystal axes or planes, and
comparative analysis of the main mechanisms of high-energy charged particles deflection by means of bent
crystals. The analytical expression for the continuous potential and field strength of crystal atomic strings and
crystal atomic planes in the Doyle-Turner model of atomic potential was obtained. The model of incoherent
scattering of fast charged particles on the nuclei of the crystal atoms and crystal electronic subsystem account
was developed. Theoretical analysis of the formation of angular distributions of charged particles in an oriented
crystal and diffusion of fast charged particles in a crystal in the plane that is orthogonal to one of the main crystal
axes were developed. The theoretical model in which it is possible to carry out a comparative analysis of different
mechanisms of charged particles deflection by a bent crystal was proposed. The equation of motion of fast charged
particle in the field of bent crystal atomic strings and bent crystal atomic planes was obtained. A comparative
analysis of the efficiency of deflection of positively and negatively charged particles by bent crystals through three

main deflection mechanisms was carried out.
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