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V. BimomocTi npo guceprauiio
Mosga guceprarii:
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Tema gucepranii:
1. 3akOHOMIPHOCTI KpUCTai3allii HamiBIPOBIZHMKOBMX MOHOKPUCTAJIIB aJIMa3y B POCTOBMX CUCTEMAX 3 MarHiem

2. Regularities of semiconductor diamond single crystals crystallization in growth systems with magnesium

Pedepar:

1. Incepraist Ha 3000YTTSI HAYKOBOT'O CTYIIEHS KaHJWAaTa TEXHIYHUX HayK 3a crneujanbHicTio 05.02.01 -
MaTepiaso3HaBCTBO. - [HCTUTYT HaOTBEpAUX Marepianis iM. B. M. bakyng HAH Ykpainu, M. Kuis, 2017. Iuceprauiio
IIPUCBSIYEHO BUPIIIEHHIO BAKJIMBOI HAYKOBO-TEXHIUHOI 3aJjayi, 110 MOJIIrae B po3poobLi C1ocody OTpUMaHHS
MOHOKPHCTAJIB aJIMa3y B PO3UYMH-PO3IIJIABHAX CUCTEMAX 3 MarHi€M Ta BCTAHOBJIEHHIO 3aKOHOMipDHOCTEN
(opmMyBaHHS Ae(PEKTHO-AOMIlIKOBOIO CKJIa[y HalliBIPOBiJHUKOBUX MOHOKpHUCTaliB Tuny IIb B cucremax Mg-C, Fe-
Mg-C, Fe-Mg-Al-C B 3a71€KHOCTI Bifj BMiCTy MarHilo Ta TEMIIepaTypy BUPOILyBaHHs. BUB4EHO 0COOINBOCTI
CIIOHTAHHOI KpUCTai3alii MOHOKpHCTasiB anmasy B cuctemi Mg-C nipu p = 7,0-8,5 I'Tla ta T = 1350-2250 °C;
BCTaHOBJIEHO, 110 JIiHiMHA MBUJIKICTb POCTY 3pOCTae 3 TeMIepaTyporo Bif, ~ 100 Mkm /roz nipu 1550-1600 °C go 3-5
MM /rog ipu 2200 °C. IlIBuaKicTs poCTy py BUPOILYBaHHI Ha 3aTpasli npu p = 7,7 ['Tla, T = 1950-2000 °C cknanu:
siHifiHa - 0,6-0,8 MM /TO7, Macosa - 24-38 mr/rop. [Tpu BupoinyBaHHi KpucTaiis B cuctemi Fe-Mg-Al-C

30i/IbLIIEHHS KiJIbKOCTi MarHito NprUBOJUTH [0 MiBUIIEHHS MBUAKOCTEHN POCTY - MacoBuX B 3 pasu 3 ~3 1o 10



MT/TO[, Ta JIiHIHUX B ~2 pa3u 3 1,1 1o 2,0 MM /TO[I; MifBUIIEHHS] BMICTy MarHilo B pO34MHHUKY >30 aT. % NPUBOLUTD
IO YTBOPEHHSI MOHOKpucTaliB Tuny IIb. Kpucranu tumny IIb, mo 6ys10 BUpOLIEeHO B POCTOBUX CUCTEMax 3 MarHieM, €
HaMiBIPOBiIHUKOBUMH, 110 O6YMOBJIEHO HAsIBHICTIO B HUX HECKOMIIEHCOBAHOI JOMILIKYM 60Dy, sIKa MOTpaIJIsie Ha
($poHT KpucTanisauii 3 JKepesia Byrieio (rpadiry), mo MiCTUTb ZOMIIIKY 60py B KisibkocTi 10-5 Mac. % Ta 6e3
BHMKOPHCTaHHS iHIINX 60PBMiCHMX 1006aBOK. Kil040Bi cj10Ba: KpucTasizallis, po34MH-pO3IIJIaBHA CUCTEMA,

MOHOKPUCTAaJI, a7Ma3, Ae@eKTHO-IOMIIIKOBUM CKJIaJl, MarHiii, 60p, KpeMHiil.

2. The thesis for the degree of candidate of technical scienses, speciality 05.02.01 - Material Science. - V. Bakul
Institute for Superhard Materials, NAS of Ukraine, Kyiv, 2017. The thesis is devoted to solution of important
scientific and technical problem, which consists in developing a method of obtaining diamond single crystals in
magnesium-based systems and establishing the regularities of the type IIb single crystals defect-impurity
composition formation in Mg-C, Fe-Mg-C, Fe-Mg-Al-C systems depending on magnesium content and growth
temperature. The features of diamond single crystals spontaneous crystallization in the Mg-C system at p = 7.0-8.5
GPa and T = 1350-2250 °C were studied. It was established that the linear growth rate increases with a
temperature from ~100mkm /h at 1550-1600 °C to 3-5 mm /h at 2200 °C. The growth rate of the crystals on the
seed at p = 7.7 GPa, T = 1950-2000 °C was: linear - 0.6-0.8 mm /h, mass - 24-38 mg/h. In the Fe-Mg-Al-C system
an increase of magnesium amount leads to increasing of growth rates in 3 times for mass growth rates (from ~ 3 to
10 mg/h) and in ~2 times for linear growth rates (from 1.1 to 2.0 mm /h). Increasing magnesium content in the
solvent >30 at. % leads to the type IIb single crystals formation. Type IIb crystals grown in magnesium-based
systems possess semiconducting properties due to the presence in them of uncompensated boron impurity. Boron
enters to the crystallization front from a carbon (graphite) source that contains an boron admixture in an amount
of 10-5 wt. % without using other boron-containing additives. Keywords: crystallization, solution-melt system,
single crystal, diamond, defect-impurity composition, magnesium, boron, silicon.
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