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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 29.19.11

Tema gucepranii:
1. InnamiyHa Teopis Jlaye-gudpakuii peHTTeHiBCbKUX IPOMEHIB y TOPOifjalbHO BUTHYTUX KPUCTaJlaX 3
MikponedekTamu

2. Dynamical Theory of X-Ray Laue Diffraction in Toroidally Bent Crystals with Microdefects

Pedepar:

1. Innamiuni pudpakuiiiti epexru. [Tobynosa nuHamivyHOi Teopii po3CisiHHS peHTTeHiBCbKUX IPOMEHIB Y
TOPOiZaIbHO BUTHYTUX MOHOKPHCTaax 3 MikpojedeKkTaMu. BCTaHOBJIEHHS CTPOTUX KiJIbKiCHUX CIiBBiJHOIIEHb MK
€KCIIEPMMEHTAJIBHO BUMiPIOBAHMMMU PO3IOJiaMU iIHTEHCUBHOCTI PO3CiSIHHS B IPOCTOPi 00EPHEHOI IPAaTKU Y
BUIanKy reomeTpii gudpakuii 3a Jlaye Ta xapakrepuctukamu fedekris i napamerpamu gedpopmatiii. MeTomamu
IOCTiIKeHb € METOAM: TEOPii 30ypeHb, CTATUCTUYHOI (Pi3uKU I AUHAMIYHOI Teopii gudpaxiiii, MeTon cTalioHapHOi
($asy, a Tako>XK METOI M OOUMCIIOBANIBHOI (i3uKu. [I06y0BaHO AMHAMIUYHY TE€OPil0 PO3CISIHHS PEHTT€HiBCbKUX
npomeHiB npu nudpakiii 3a Jlaye y KpycTanax 3 NpyKHUM TOPOiLaJIbHUM BUTMHOM Ta BUINAIKOBO PO3MOAiJIEHIMU
MikpogedeKkTamu. BBejeHO OHSTTS aKTUBHUX TOYOK 30yI’)K€HHSI Ha JUCIIePCiiiHill TOBEPXHI, sIKe PO3KpUBae
MEXaHi3M PO3CiSHHS Y TaKUX KpUcTaiax. [IokaszaHo, 0 OCLMIIIOI0Ya YaCTMHA KoeillieHTa BiflOUTTsI CyTTEBO
MOIUPIKyeTbCS y 3aJIE5KHOCTI Bifl BEJIMYMH i 3HAKIB PafiiyCciB MEPUAIOHAJIBHOTO i CariTaJbHOTO BUTMHIB IJISIXOM

3CYBY, 3MiHU BHCOT Ta IIMPKYH LJEHTPaJIbHOTrO i 60KOBUX HiKiB. [lependaueHo edekT GOKyCyBaHHS i HOro 3aJIeXKHICTh



Bif mapaMmeTpiB MikpogedekTiB. OTprMaHi TEOPETHUYHI Pe3yIbTaTU y3rOIKYIOTbCS 3 EKCIIEPUMEHTOM. BCTaHOBIIEHO,
110 BIVIVB BUTMHY Ha KapTUHY PO3IMOJiNy iHTEHCUBHOCTE I1(y3HOTO PO3CIisIHHS € 6iJIbIll IOMITHUM JJI51 BEJIUKUX
paziyciB nedexTis.

2. Dynamical diffraction effects. Creation of the dynamical theory of X-ray scattering in toroidally bent crystals
with microdefects. Establishment of the rigorous quantitative relations between experimentally measured
distributions of intensity scattering in reciprocal lattice space at the Laue diffraction geometry and the defect
characteristics and strain parameters. Research methods are perturbation theory, methods of statistical physics,
dynamical diffraction theory, method of stationary phase, numerical methods. The dynamical theory of X-ray
scattering in a crystal at the Laue diffraction geometry has been developed for the case of a toroidal bending at the
presence of the fluctuation field of static displacements of atoms from randomly distributed microdefects. The
concept of active excitation points on the dispersion surface has been introduced. This concept explains scattering
mechanism in such crystals. It has been shown that the oscillating part of reflection coefficient is appreciably
modifiedin dependence of values and signs of meridional and suggittal bending radii by shift and changing heights
and widths of central and subsidiary peaks. Focusing effect and its dependence of defect parameters have been
predicted. The obtained theoretical results coincide with the experiment. The influence of the bend on patterns of
diffuse scattering intensity distribution has been shown to be more appreciable for defects with larger radii.
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