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YTBOPIOETLCS NIPY 301/IbLIEHH] 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. PoboTta nmpucBsueHa BCTAHOBJIEHHIO Ta XapakTepu3allii fe(eKTiB KpUCTaJiuHOI CTPYKTYPU, SIKi yTBOPIOIOTLCSI B
neiikocangipi Besnkoi naomuHy, BupoumeHomy metogom I'CK npu nepexogi 3 po3mipy 200x200x30 mm3 Ha
300x230%x30 mM3. BcTaHOBIEHO, 10 B KpUCTasax po3mipom 10 300x230x30 mm3, BupomeHoMmy metogom I'CK,
YTBOPIOIOTbCS 00J1ACTi 3 BeJIMYMHAMY BHYTPIilIHIX HanpykeHb 4 MIla Ta 6isiblue, sIKi BUIIAZKOBO PO3IIOLileHi B

06'eMi Ta 06yMOBJIEH] iCHYBaHHSIM MAJIOKyTOBUX AUCJIOKAL[IIHUX IPAHUIb KPYTiHHS, PO30Pi€HTOBAHUX B MEXKaX 5-



50 kyTOBUX CeKyH[. KyTu po3opieHTalii Mix 610KaMi y BUPOLIEHUX KPUCTaaX CTAHOBJIATS Bifg 1 10 5 rpaaycis, mo
IIPU3BOIUTH 10 GOPMYBAHHS CTPYKTYPHO HEOIHOPiAHUX obsacTell nepepizom ~ 1 MM i TOBXUHOIO [0 IE€KiIbKOX
caHTuMeTpiB. OTpMMaHi 3aJ1€5KHOCT] iHTerpasIbHOI IIOTYKHOCTI BiZlOUTTSI PEHTI€HiBCbKUX IIPOMEHIB Bifl I'yCTUHU
IOVCJIOKALIl O 7151 KpucTasgorpadiyHux IIOWYH , , , . BIeple mokaszaHo, o B JIeHKocandipi BUPOLEHOMY METOLOM
I'CK, po3amipom 1o 300x230x30 MM3 cIlOCTEPIraeThCsi aHOMaslbHe MTPOXOPKEeHHS (eeKT bopmaHa) peHTreHiBCbKUX
IIPOMEHIB Ta eKCIIepUMEHTAaIbHO BU3HAUYeHa 001acTb TOBIMH (0,45-1,50 MM), 117151 SIKOi pO3CiloBaHHS
PEHTreHiBCbKUX [IPOMEHIB OIMCY€EThCS IMHAMIUHOIO Teopielo. [JaHi Npo nedeKTHy CTPYKTYpY Jeiikocandipy oyau
BMKOPHMCTaHi TEXHOJIOTaMU [1J151 BIOCKOHAJIEHHS TEIJIOBUX BY3JIiB, IO MiJBUIIMIIO BUXif KiHLIEBOTO MPOAYKTY 10 70-

80%. KimouoBi cyoBa: seiikocandip, merog I'CK, nedexT KpUcTaniyHOi CTPYKTYpH, peHTreHiBCcbKa 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 mm3. It is established that in 300x230x30 mma3 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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