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

Tema gucepranii:
1. ®azoBapiaTuBHE NiICUIEHHS [IPOSIBY CTPYKTYPHUX HEJOCKOHAJIOCTEN y KAPTHHI PO3CisIHHSA

2. Phase variational intensification of structure imperfection display in a scattering pattern

Pedepar:

1. Y po6ori BigkpuTo ¢a3zo06yMOBIIeHe sIBUIIE B3A€MOIIOB'I3aHNX JUCIIepCiifHOro Ta ¢pa30BapiaTUBHOIO MifCUIEHb
110 4-6 NOpsIIKiB BEIMYMHYU YyTJIMBOCTI Ta IPMUHLIAIIOBOrO MOJIMIIEHHS iHPOPMATUBHUX MOXJIUBOCTEN CTPYKTYPHOI
IiarHocTuKU. [Ipu bOMy, IOKa3aHO, IO MiABULIEHHS YyTJIUBOCTI i iHPOPMATUBHOCTI AMHAMIYHOI KAPTUHU
PO3CisiHHS y ITOPiBHSHHI 3 KIHEMAaTUYHOIO OOYMOBJIEHO 3MiHOI0 MEXaHi3My BILIUBY JedeKTiB Ha Lii KapTuHU. Tak, y
KiHeMaTH4Hiil KapTHHi fedeKTH BIVIUBAIOTb JIMIIe Ha aMILIITYAy XBUIbOBOI QYHKII, a y AMHAMIUHIN TakoX i Ha
MOJyJIb ii XBUJIbOBUX BEKTOPIB, TOOTO Ha ii a3y, 10 eKCIIOHEHLIMHO 6iblll €(PeKTUBHO Ta 3a6e311e4ye MOKIUBICTb
(pa3oBapiaTMBHOTO MifBUIIEHHS iHPOPMATHUBHOCTI JiarHOCTUKU. [T0Ka3aHO HEOOXiAHICTL BpaXyBaHHS TaKOX
IOAATKOBOrO ()a30BOTO MEXaHi3My CYTTEBOTO BILJIMBY Ie@eKTiB, [0 06YMOBJIIOETHCS HEMiHIHHNMY edeKTaMu
6araTOKpaTHOroO PO3CisiHHS Ha (PIIYKTyaliliHill YaCTHHI KPUCTana, sIKi OIMCYIOTh €eKCTUHKILIO 32 PaXyHOK PO3CiSIHHS
Ha fedeKTax sIK OperTiBCbKUX, TaK i AU(y3HUXK XBUIIb. KpiM TOro, BCTAaHOBJIEHO, IO BiIKPUTI (pa30Bi
CTPYKTYPHOYYTJIMBI MEXaHi3MU BIIJIMBY Ie(EKTIB Ha KAPTUHY PO3CiSIHHS CIIPUYMHSIOTH MiJICHUJIEH] HA TIOPSIKU

BEJIMYMHY 32JIEXKHOCTI KAPTUHY, @ TAKOX ii CTPYKTYPHOUYYTJINBUX NTApaMeTPiB He JIMIIE Bifl XapaKTePUCTUK



InedeKTiB, a TaKOX i Bif, yM0B gudpaxuii. [Ipu oMy NOKa3aHO, IO XapaKTepP BIUIMBY Ie(EKTiB Ha KAPTUHY
(BennuuHa i 3HaK, TOOTO 30ibIIEHHS a60 3MEHIIEeHHS SICKPaBOCTi) BUBHAYAETHCSI PE3YJIbTATOM KOHKYPEHTHO] Aii
pi3HUX pucnepciiinux eekTiB. B pe3ysnbTati BUsBIE€HHS (a30uyTIMBUX MEXaHi3MiB BCTAaHOBJIEHO [IPUPOAY Ta Ha
11ill OCHOBI OGI'PYHTOBAHO [IPUHLUIIOBO HOBY MOJKJIMBICTb BUKOPUCTAHHS 3HANIEHUX OCOOJIMBOCTEN IIPOSIBY
YyTJIMBOCTI 10 XapaKT€PUCTHUK Ae(eKTiB IOBHOI iHTerpasbHOI iHTEHCMBHOCTI IMHAMIYHOI upaKLii Ta BiKPUTHUX ii
Pi3KUX i CTPYKTYPHOUYTJIMBUX 3aJIeXKHOCTEH Bif AudpakiiiiHuX yMOB 11 CTPYKTYpPHOI 6aratonapameTpuyHoi
IiarTHOCTMKY Ha (pa3oBapiaTUBHUX IPUHLMUIAX i IPY LIbOMY B SKOCTI, SIK [I0Ka3aHO, Hai6i/bII 4yTIUBOTO,

iHpOpPMaTUBHOTO, EKCIIPECHOTO Ta IIPOCTOTO METOY.

2. The conditional on phase phenomenon of interrelated dispersion and phase variational intensification to 4-6
orders sensitivity magnitude, as well as improvement of informative possibilities of structural diagnostics have
been discovered. It has been shown that increasing of sensitivity and informativity of dynamical scattering pattern
in comparison with kinematical one is caused by change of mechanism of defect impact on these patterns. In the
case of kinematical pattern defects impact on amplitude of wave function only. At the same time in the case of
dynamical pattern, defects affect additionally on wave vector's modules (i.e. on its phase) that is exponentially
more efficiently. Then, it provides possibility phase variational increasing of diagnostics informativity. The
additional phase mechanism of significant defect's influence, which is conditioned on nonlinear effects of multiple
scattering on the fluctuating crystal part describing extinction due to scattering on defects for both Bragg and
diffuse waves, has been considered. In addition, it has been established that discovered phase sensitive to
structure mechanisms of defect influence on the scattering pattern cause intensified on orders of magnitude
dependences of the pattern and sensitive to the structure parameters on defect characteristics as well as
diffraction conditions. It has been shown that character of defect influence on the scattering pattern (magnitude
and sign, i.e. increasing and decreasing of brilliance) is determined by results of competitive effect of different
dispersive effects. As a result detection of sensitive to phase mechanisms provided new possibility using
established sensitivity to defect characteristics for total integral intensity of dynamical diffraction and its sensitive
to structure dependences on diffraction conditions for structure diagnostics as the most sensitive, informative,
fast and easy method.
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