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1. BB yMOB PE3MCTUBHOTO HarpiBaHHs KOMiPKHU BUCOKOT'O TUCKY Ha KpucTaiidauito GaN i3 po34nH-pO3IJIaBHOI

cucremu Fe-Ga-N

2. Influence of resistive heating conditions of a high-pressure cell on the crystallization of GaN from the Fe-Ga-N
melt-solution system

Pedepar:

1. luceprarito IprUCBSYEHO BCTAHOBJIEHHIO YMOB PE3UCTVMBHOIO HarpiBaHHS KOMipOK BUCOKOTO TUCKY alapariB
TUMIB «TOPOif-30» i «Topoin-40» 115 JOCIiI)KEHH PO3YNHHOCTI HITpUAY rajilo y apMKo-3aiisi i kpucranizanii GaN
i3 po3unH-po3mnaBHoi cucremu Fe-Ga—N. BctaHOB/IEHO, IO NIpY 3HAYEHHSIX TpafiieHTa Temneparypu ~13 °C/mm
Mae Miclie arperaTH1 XaOTUYHUH picT KpucTaiiB GaN; Ipy 3MEHIIEHHI TpajlieHTa TEMIIEPATypy 4O 3HAaY€Hb ~8
°C/MM yTBOPIOETHCS TEKCTYPOBaHUM KBadiMoHOKpUcTan GaN; Npy nojanbuioMy 3MEHIIEHH] rpajiieHTa
temrepatypu 1o 1,5 0C /MM criocTepiraeTbcsi HECTUCHEHHUN picT MOHOKpUCTaiB GaN nesocTkoBoi Gpopmu
PO3MipOM 710 3 MM, sIKi 06’€IHYIOTbCSI B KyIIOIOLi6HI 1py3u. ONTUMI30BaHO CX€MU PEe3UCTUBHOIO HarpiBaHHS

koMmipku ABT Tumy «ropoin-40», ki 3a0e3ne4dyoTb 3MEHIIEHHS BeJINYMHY TPaflieHTa TeMIepaTypu i IPUBOSTH 10



MOKpaleHHS CTPYKTYPHOI lockoHasnocTi kpucTtaiiB GaN. [TokazaHo, 110 11714 3a6€31€4€HHS] pOCTY MOHOKPHUCTAJIB
GaN nemocTkoBoi popmu i3 cucremu Fe-Ga-N y TemrniepaTypHOMY IPafli€HTi ONITUMAJIbHOIO € CXeMa HarpiBaHHS
KoMipku ABT tuny «ropoin-40» 3 BUKOpHUCTaHHSIM KOMOiHOBaHMX TOPLIEBUX HarpiBadis 3 fiiameTpom rpagitoBoro
nuckay 10 MMm. YcepeHeHe 3HaY€HHSI OCbOBOTO TPaflieHTa TeMIIepaTypu MpyU IIbOMY CTaHOBUTS 1,5 °C /MM, i3osiHii
TEeMIIepaTypy MalOTh TOPU30OHTAJIbHY OpieHTalio. [IokazaHo, 10 B IpoLeci 3p0CTaHHA 30HM KpucTaisauii GaN
TeMIlepaTypa B KpUcTasizaliiHoMy 06’eéMi 3MEHIIYEeThCSI HE3HAYHO (MakcuMaiibHO 10 5 0C), o He noTpedye
IOJATKOBOT'O KOPUTYBAaHHS TEIJIOBOTO CTaHY KOMIPKU IIPU [OBrOTPUBAIMX pPeXXUMax Kpucranisauii GaN y
TeMIIEPAaTyPHOMY IrpafiieHTi. BcTaHOBIE€HO, 1O AJ151 IPOBEIEHHS €KCIIEPUMEHTIB 3 BUBYEHHSI PO3YMHHOCTI HITpUAY
rasito y 3anisi B ABT Tuny «topoin-30» ONTHMaJbHOIO € CXeMa HarpiBaHHS KOMIPKY, 10 Bianosinae 60 %-Bii
KoHLeHTpauii ZrO2 B 0CbOBUX HarpiBavax, TOBUIMHI CTiHKM TPyO4YacToOro HarpiBaua y 1,5 MM, 3a IKMX TeMIeparypa y
3pasKy 3MiHI0€eTbCs B iHTepBani 1805-1842 nC. Pazom 3 TuM, BapiloBaHHS TOBUIMHU CTiHKM TPyO4YaCTOro HarpiBaya Bif,
1,0 mo 2,1 MM Begie 1o HezHayHOTO (~2 0C) 36iNbLUIEHHS MAaKCUMAJIbHOTO ITepenany Temieparypu y 3pasky GaN+Fe 3a
OJIHOYACHOI JIiHiliHOI 3MiHM TeMmniepaTypu B LieHTpi 3pa3ka Bif, 1580 mo 2059 oC, 1o 3a6e3nedye MOKIIMBICTb HOTO

IOCJiI)KEHHS B IIMPOKOMY TEMIIEPATyPHOMY iHTepBaJli 6€3 3MiHM CTyIeHs OAHOPIZHOCTI IOr0 TENJIOBOTO CTaHy.

2. The dissertation is devoted to establishing the conditions of resistive heating of high-pressure cells of "toroid-
30" and "toroid-40" types of apparatuses for researching the solubility of gallium nitride in Armco-iron and the
crystallization of GaN from the Fe-Ga-N melt-solution system. Established that values of the temperature
gradient ~13 °C/mm, aggregate chaotic growth of GaN crystals takes place; when the temperature gradient is
reduced to values of ~8 °C/mm, a textured GaN quasi-single crystal is formed; with a further decrease in the
temperature gradient to 1.5 °C/mm, incompressible growth of petal-shaped GaN single crystals up to 3 mm in size
is observed, which combine into bush-like druses. The resistive heating schemes of the cell HPA "toroid-40" have
been optimized, which ensure a decrease in the temperature gradient and lead to an improvement in the
structural perfection of GaN crystals. To ensure the growth of petal-shaped GaN single crystals from the Fe-Ga-N
system in a temperature gradient, the heating scheme of the cell of the HPA "toroid-40" type using combined end
heaters with a graphite disk diameter of 10 mm is optimal. The average value of the axial temperature gradient in
this case is 1.5 °C/mm, the temperature isolines have a horizontal orientation. It is shown that with the growth of
the GaN crystallization zone, the temperature in the crystallization volume decreases slightly (up to 5 °C), which
does not require additional adjustment of the thermal state of the cell during long-term modes of GaN
crystallization in a temperature gradient. Established that for conducting experiments on the solubility of gallium
nitride in iron in the HPA "toroid-30" type, the optimal cell heating scheme is 60% concentration of ZrO2 in axial
heaters and wall thickness of the tubular heater of 1.5 mm, which provides the temperature in the sample varies in
the interval 1805-1842 oC. At the same time, varying the wall thickness of the tubular heater from 1.0 to 2.1 mm leads
to a slight (~2 oC) increase in the maximum temperature difference in the GaN+Fe sample with a simultaneous
linear temperature change in the centre of the sample from 1580 to 2059 oC, which makes it possible to study it in a
wide temperature range without changing the degree of homogeneity of its thermal state.
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