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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTuyHuX pyopHK: 81.09.03

Tema gucepranii:

1. BB HecTalioHApHUX YMOB BUPOLIyBaHHS Ha GOpPMYyBaHHS JOMIIIKOBOI cMyractocTi B candipi

2. The influence of the non-stationary growth conditions on the formation of impurity striation in sapphire

Pedepar:

1. Y pamkax HecTalioHapHOi OIHOBUMIPHOI MOJieJli B IOKPUTUYHOMY PE>KHMMi BUBYEHO I1OBEiHKY POHTY
KpHUcCTai3alii 6iHapHOTo po3IJIaBy NP NEPEMIllEHHI TeMIIEPATYPHOTO NPO(II0 Y3[I0BX CUCTEMU KPUCTAJI -
PO3ILJIaB 3 IIOCTIMHOIO MBUIKICTIO, IIOCTIMHUM IIPUCKOPEHHSIM 1 MIBUIIKICTIO, 110 3MIHIOETLCS 3a CUHYCOINO0.
BcTaHOoBJIEHO, 1110 B [1I0YaTKOBOMY I1epeXiHOMY IPOLeCi IPU MOCTiNHIN IBUIKOCTI TeMIIepaTypHOTro Npodiio, 1o
IepeBUllye MBUKICT, [IPY SIKiil B pO3IJ1aBi 3'sIBJISIETHCS 30HA KOHLIEHTPALiIHOTO NePeO0X0JI0I>KEHHS], IBUIKICTh
KpUCTasisalii NoBOgUTHCS HEMOHOTOHHO. [1py 3MiHHOI MIBUAKOCTI IepeMillleHHs TeMIIepaTypHOTo Mpodiio i
koediuienTi posnoziny nomimku k < 1 cepesiHs 3a 4acoM KOHIEHTPaLisl LOMIIIKY Ha MDKQasHiil rpaHulli MeHIIe,
HDK IIpY NOCTiMHIN BUAJKOCTI, @ Ipu k > 1 - 6inbme. Takum YMHOM, [IPY 3MiHHI IIBUJIKOCTi TEMIIEPATyPHOTO
npodimnio BUSBISETLCS €(EKT, 0 aHAIOTIYHUI YaCTKOBOMY NepeMilllyBaHHIO PO3ILIaBy. EKCIIepUMEHTANIbHO
II0Ka3aHO, 10 NPHY MOCTIiNHIN MBUIKOCTI BUTSITYBAHHS can@ipy METOLOM FOPU30HTANIbHOI CIIPSIMOBAHOI

KpUCTasis3alii B HAIKPUTUIYHOMY PEXXMMi IBUIKICTh KPUCTAJi3allii 3Ai1ICHIOE NTEePiOANYHI KOJIMBaHH4, 110



CHHXPOHI30BaHi 3 HAsgBHICTIO B KPUCTAaJIi JOMIIIKOBMX CMYT. Ha MificTaBi OTpMMaHUX JaHUX PO3POOJIEHO CIOCi6

BHPOILYBaHHS KPUCTAJIB, O J03BOJISIE€ ONITUMI3yBaTU MIpOLeC BUPOIyBaHHs candipy 6€3 TOMIIIKOBUX CMYT.

2. The behavior of crystallization front of binary melt has been studied within the framework of non-stationary
one-dimensional model at subcritical regime under temperature profile (TP) movement along crystal-melt system
with constant velocity, constant acceleration and the velocity altering by sinusoid manner. It has been revealed
that crystallization rate behaves non-monotonously under primary transition process at TP constant velocity
exceeding the velocity at which the zone of concentration overcooling appears in the melt. Under variable velocity
of TP movement and at distribution coefficient of the impurity k < 1 the average by time of impurity concentration
at inter-phase boundary is less and at k > 1is more than at constant velocity. So, under variable velocity of TP the
effect analogous to partial mixing of the melt is developing. It has been experimentally shown that under constant
rate of sapphire elongation by horizontal directed crystallization method at subcritical regime the crystallization
rate carries out periodical oscillations synchronized with formation of impurity bands in the crystal. On the base of
obtained data the method of crystal growth allowing the optimization of sapphire growth process without impurity
bands has been developed.
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