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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 29.19

Tema gucepranii:
1. OcHOBM IMHaMiYHOI 6araTonapameTpU4HOI 1n(pPaKTOMETPil MOHOKPUCTAJIIB 3 iepeKTaMu

2. Bases of the dynamical multiparametric diffractometry of single crystals with defects

Pedepar:

1. BinkpuTo siBuiIe yHiKaabHOI CTPYKTYPHOI Yy TIMBOCTI 3aJI€KHOCTEY KApTUHU 6AraTOKpPaTHOTO PO3CisSIHHS BiJl yMOB
nudpaxuii BATPOMiHEHb B MOHOKPUCTaIaX 3 JepeKTaMu. BCTaHOBJIEHO, 110 TPUPOJA LbOTO SBUIIA M0JIATAE y
BVMHUKHEHHI B3a€MO3B'SI3Ky MK 3aJIEXKHOCTSIMU AMHAMIUYHOI KADTUHU PO3CisIHHS Bifl XapaKTEPUCTUK AEe(EKTIB i Bif
yMOB Audpakiii 3a paxyHOK HeJiHilHUX e(eKTiB B3A€MHOTO BIIJIMBY NIPOLECIB 6araTOKPAaTHOTO PO3CiSIHHS Ha
nepiofgnyHii i GuykTyauiiiHill yacTiHax KpUcTanidyHoro norexujiany. [To6ynoBaHo y3arajbHeHi TeopeTUyHi Mogeri
IVHaMiYHOT'O PO3CiSIHHSI BUIIPOMiHEHB Y KpUCTasax 3 fAedeKTaMu [OBIJIbHUX PO3MIpiB [J1s1 Pi3HUX YMOB Audpakuii
Ta METO/iB BUMipIOBaHHSI. BCTaHOBJIEHO i KiJIbKICHO ONMMCAHO MEXaHi3MH, 10 OOYMOBJIIOIOTh BiIKPUTE SBUILE Ta
3a6e311evyIoTh PaiuKajbHe (Ha KijlbKa MOPS/IKiB BEJIMYMHN) NiJBUIEHHS YyTJIMBOCTI 10 XapaKT€PUCTUK Je(PEeKTiB
IMHAMIYHOI KAPTUHU PO3CisIHHS B MTOPIBHSIHHI 3 KiHEMaTU4YHOI0. PO3p0o6JieHo Ta anpo60BaHO MPUHIIAIIOBO HOBI
KiJIbKiCHI METOM IMHAMIYHOI 6araTonapaMmeTpuiHoOi 1udpakToMeTpii ePeKTiB AEeKiIbKOX TUIIB B MOHOKPUCTANAX,
sIKi 6a3y10TbCs1 Ha CIiJIbHIN 06po6Li JaHuX AU(PAKLiHAX €KCIIEPUMEHTIB, OJlepKaHUX 3a Pi3HMX YMOB AUMHAMIYHOI

nudpakuii Ta pisSHUMU €KCIIEPUMEHTAIbBHUMHU METO/IaMH, i 3a0e3I1euyIoTh MiJiBUIIEHHS SIK YyTJIUBOCTI, TaK i



OJJHO3HAYHOCTI Ta iH(POPMATUBHOCTI KOMOIHOBAHOI IiarHOCTUKY CKJIaJAHUX Ne(EKTHUX CTPYKTYP B

MOHOKPHUCTaJIIYHUX BUPOOAaX Cy4aCHUX TE€XHOJIOTIM.

2. The phenomenon of unique structural sensitivity of multiple scattering pattern dependencies on the diffraction
conditions in crystals with defects has been discovered. The nature of this phenomenon is related to the
appearance of relationship between dependencies of dynamical scattering pattern on defect's characteristics and
diffraction conditions due to nonlinear effects of the mutual influence of multiple scattering processes on periodic
and fluctuating parts of the crystal potential. The generalized theoretical models of dynamical scattering of
radiation in crystals with defects of arbitrary size for various diffraction conditions and measurement techniques
have been developed. The mechanisms determining the discovered phenomenon and providing a radical (by
several orders of magnitude) increase in sensitivity of dynamical scattering pattern (compared with kinematical
one) to the characteristics of defects have been established and quantitatively described. The fundamentally new
quantitative methods for dynamical multiparametric diffractometry of several types of defects in single crystals
have been developed and approved. These methods are based on a joint data processing of diffraction
experiments, obtained under different dynamical diffraction conditions and various experimental methods, and
provide an increase both sensitivity, uniqueness and informativeness of combined diagnostics of complex defect
structures in single-crystal products of modern technology.
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