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

Tema gucepranii:
1. InnamiyHa iHTerpanbHa AUdpPakTOMETPis MOPYIIEHUX 1I0BEPXHEBUX IapiB MOHOKPUCTAJIB 3 MiKpogedeKkTamu

2. The dynamical integrated diffractometry of the disturbed surface layers of the single crystals with defects.

Pedepar:

1. 3milicHeHO eKcIlepUMeHTaJIbHY IIepeBipKy Ta OTPMMAaHO MinTBepakeHHs pu audpakuii 3a Bperrom yHikanbHOI
YyTJIMBOCTI IOBHOI iHTerpasnpHoi BiforBHOI 3gaTHOCTI ([11B3) o nedexTiB. BcTaHOBIEHO 06YMOBIIIOIOUY 1110
4yTJIMBICTh JUHAMIYHY IpUpoy 36inbmeHHs [1IB3 BUK/II0OYHO 33 PaXyHOK IIEPEBA’KA0YOro 3pOCTaHHS 3
inpopmarusHoCTi giarHocTuku. [Tpu nudpaxiii 3a Jlaye ekcriepMeHTalIbHO BCTAHOBJIEHO JUHAMIYHY IPUPOLY
PO3CisIHHSI, 110 IIPOSBIISIETbCS Y 3MiHi 3HaKy BIIUBY JledekTis Ha [11B3 npu nepexogi Bif HabaMKeHHS "TOHKOro" 1o
HabJIMXEHHS "TOBCTOr0" KPUCTAIIB, 110 i 06yMOBUJIO ii YHiIKaIbHY 4yTIAMBICTb 00 HedeKTiB. CTBOPEHO,
eKCIIepUMEHTAJIbHO alrpoO0BaHO Ta BUKOPUCTAHO JJIs1 AiarHOCTUKU MOJIesi qruHaMivHoi qudpakiii B ineanpHUx
KpUCTaJIax 3 [IOpYIIeHUM roBepxHeBuM mapom (II1II) ta B kpucTanax, o MiCTITh K BUIIAAKOBO PO3MO/AileHi
nedekru (BP[I), Tak i [T1I. Ha ocHOBI 1ux Mofeseil po3po6s1eHO HOBi MpUHLMNN po3zineHHs BHeckiB [TITII Ta BP]]
B I1IB3, mo 6a3yl0ThCsIHA KEPYBaHHI CIiBBiIHOMEHHSIMY MiX NOBXXUHAMY €KCTUHKIIi] Ta NOBXUHAMU i ITMOMHAMU

abcopb61ii. 3arpornoHOBaHMI HOBUI METO/L € YHIKaJIbHUM, OCKIJIbKY 3ab€e31edye KilIbKiCHY [iarHOCTUKY



HAaHOPO3MIPHUX XapAaKTE€PUCTHK SIK [IOPYIIEHOTO APy HA IOBEPXHI MOHOKPUCTAJIA, TaK i BUMIAZKOBO PO3NOAiNEHUX
B 00'eMi edexTiB.

2. The experimental verification have been carried out and the affirmation have been obtained at the Bragg
diffraction of the unique sensitivity of the total integrated reflective power (TIRP) of the crystal to defects. The
dynamical nature of the TIRP increase eminently due to the anomalous growth of the TIRP diffuse component with
the distortions strengthening have been established. This growth predominates essentially over the reduction of
the coherent TIRP component, which is the cause of the high informative power of the diagnostics. At the Laue
diffraction the dynamical nature of scattering have been experimentally established, which becomes apparent as
the variation of sign of the defects influence on the TIRP by the transition from "thin crystal" approximation to the
“thick crystal" approximation, which determines it's unique sensitivity to the defects. The models of the dynamical
diffraction in the perfect crystals with the disturbed surface layer (DSL) and in the crystals, which content both the
distributed at random defects (DRD) and DSL have been developed, experimentally tested and used for the
diagnostics. On the basis of these models the new principles are developed for the separation of the contributions
of the DSL and DRD to the TIRP, which are based on the control over the correlation between extinction lengths
and absorption lengths and depths. The proposed method is the unique one, since it is provided for the
quantitative diagnostics of the nanoscale characteristics of both the disturbed layer at the single crystal surface
and the distributed at random in the volume defects.
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