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1. edexTHa cTpyKTYypa Jerikocandipy, BUPOILIEHOTO METOIOM TOPU30HTAJIbHOI CIIPSIMOBAHOI KpUCTai3allii, sika

YTBOPIOETHCSI I1pY 361/1blLIIEHH] pO3MipiB KpucTasna

2. Defect structure of sapphire grown by the of horizontal directed crystallization method, which is formed at

increasing the crystal dimensions

Pedepar:

1. PoboTa npucBsiueHa BCTAaHOBJIEHHIO Ta XapakTepusallii JedeKTiB KpuCTaiuHOI CTPYKTYPH, SIKi yTBOPIOIOTHCS B
Jerikocangipi BeauKoi momyHy, BupoueHomy metogom ['CK npu nepexoai 3 po3mipy 200x200x30 mm3 Ha
300x230x30 MM3. BCTaHOBJIEHO, 110 B KpUCTasiax po3mipom 110 300x230x30 mm3, BupoweHoMy metonom I'CK,
YTBOPIOIOThCS 00J1ACTi 3 BeJIMYMHAMY BHYTPILIHIX HarpykeHb 4 MIla Ta 6isbiue, siKi BUIIAAKOBO PO3IIOZiNeHi B
006'eMi Ta 0OyMOBJIEH] iCHyBaHHSIM MaJIOKYTOBUX AUCJIOKALiIHUX IPaHuLb KPYTiHHS, PO30Pi€EHTOBAaHUX B MEXax 5-
50 xyTOBUX CeKyH[. KyTu po3opieHTallii Mixk 610KaMi y BUPOLIEHUX KPUCTalaX CTAHOBJIATS Bifl 1 10 5 rpaaycis, mo
IIPU3BOJUTH 10 POPMYBAHHS CTPYKTYPHO HEOJHOPITHUX 061acTel NepepizoM ~ 1 MM i JOBXXMHOIO 10 IEKiJIbKOX

caHTuMeTpiB. OTpHMaHi 3aJI€5KHOCTI iHTerpasIbHOI IIOTYKHOCTI BiZIOUTTSI pEHTI€HiBCbKUX IIPOMEHIB Bifl I'yCTUHU



IUCJOKaLil 0 1y KpucTanorpadivyHux IJIOWNH , , , . Biepiue nokasaHo, 1o B JiefiKkocanipi BUpOIIEHOMY METOIOM
I'CK, po3mipom 110 300x230x30 MM3 criOCTepiraeThCsl aHoMaJibHe ITPOXoKeHHsI (edekT BopmaHa) peHTreHiBChbKUX
IIPOMEHIB Ta €eKCIIEpPUMEHTAIbHO BU3HAUYeHa 00s1acTb TOBIMH (0,45-1,50 MM), 117151 SIKOi pO3CiloBaHHS
PEHTreHiBCbKUX [IPOMEHIB OIMCYEThCS IMHAMIUHOIO Teopielo. [JaHi Ipo nedeKTHY CTPYKTYPY JeriKkocandipy oyau
BUKOPUCTaHI TEXHOJIOTaMU 151 BLOCKOHAJIEHHS TEIUIOBUX BY3JIiB, 110 MiABUIINIIO BUXiJ, KiHLIIEBOTO IPOAYKTY A0 70-

80%. KiouoBi cyoBa: seiikocandip, merog I'CK, nedexTu KpUucTaniyHoi CTPYKTypH, peHTreHiBCbKa nudpaxiiis.

2. The work is devoted to the establishment and characterization of crystal structure defects, which are formed in
sapphire of grown by the horizontal directed crystallization method (HDC) at transition from the size of
200x200x30 mm3 to 300x230x30 mma3. It is established that in 300x230x30 mm3 crystals grown by the (HDC)
method contain randomly distributed regions with values of internal stresses of 4 MPa and more. There regions
are caused by the existence of small angular dislocation torsion boundaries mismatched within 5-50 arc seconds.
The angles of mismatching between the blocks in the grown crystals are ranged 1 to 5 degrees, which leads to the
formation of structurally inhomogeneous regions with a cross section of ~ 1 mm and a length of few cm. The
dependences of the integrated X-ray reflection intensity on the dislocation density o for the crystallographic planes
,», are obtained. An anomalous X-ray propagation (Bormann effect) in 300x230x30 mm3 sapphire grown by the
HDC method was observed for the first time. The integral absorption coefficient of an abnormally X-ray beam pi
and the thickness of sapphire (0,45-1,50 mm) where X-ray scattering is described by dynamic theory, were
experimentally determined. Data on the defect structure of 300x230x30 mm3 sapphire were used by technologists
to improve crystallization units. It increased the yield of the perfect crystals to 70-80%. Keywords: sapphire,
horizontal directed crystallization method, defects of crystal structure, X-ray diffraction.
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