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V. BizomocTi npo guceprariio
Moga guceprariii:
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Tema guceprauii:
1. 3akoHOMipHOCTI popmMyBaHHS AedEeKTHO-IOMIIIKOBOTO CKJIaly Ha-IiBIIPOBIIHUKOBUX KPUCTAJIB ajiMasy AJis

30H/IiB TYHEJILHMX MIKDOCKOIIIB

2. Regularities of the formation of defect-impurity composition in semiconducting diamond crystals to be used as
probes for tunneling microscopes

Pedepar:

1. luceprauis npucBs4YeHa BUPIIIEHHIO HAYKOBO-TEXHIYHOI 3a7ja4i 10 BUPOIIYBaHHIO MOHOKPHCTAJIIB ajIMa3y 3
HaMiBIPOBiIHUKOBUMH BJIACTUBOCTSIMU LIJIIXOM JOCJIiIKEHHS 3aKOHOMIpHOCTEN (OPMYBaHHS HEOOXiZHOTO
IePeKTHO-JOMIIIKOBOrO CKJIaly MOHOKPHUCTAJIB asiMasy Tumy IIb Ta oTpumaHHs 3pa3KiB, IPUIATHUX AJIS
BUTOTOBJIEHHS 30H[IiB /IJIS1 CKAHYI0UOI'O TYHEJIbHOTO MiKpOCKOILy. PO3riisiHyTO 0COGIMBOCTI BUPOIYBaHHS KPUCTAJIIB
B cucremax Fe-Co-Zr-B-C i Fe-Al-B-C npu temneparypax 1350-1600 °C i Tucky 6,0-6,5 I'Tla, BU3Ha4€Ho, IO i3

30iJIbIIEHHSIM KiJIbKOCTI KpI/ICTaJ'[iB 3MEHIIYETHCA H_IBI/I,ILKiCTb POCTY OKPpEMOTO KpUCTAJy. BcTaHOBJIEHO BILJIMB YMOB



BUPOIIYBaHHS HA 30HAJIbHO-CEKTOpiajlbHy O0yJ0BYy KPUCTAJiB; 1I0Ka3aHO MOXJIUBICTb OTPUMAHHSI KPUCTAJIB 3
possutkom rpaneit popmu {111} no 80 % npu nposeneHHi npouecy Kpucranizanii B cucremi Fe-Co-Zr-B-C npu
temrepatypax nosap 1550 °C, a B cucremi Fe-Al-B-C npu temnepatypax nosaz 1450 °C go 100 %. [TokasaHo, 1110
npu pogasaHHi B4C B kinbkocTi 1? 2,5 % 3a Ma-Co10 KOHILIEHTPAllisi HEKOMIIEHCOBAHOTO 60PY JIiHITHO 3MiHIOEThCS
Biz 35 no 87 ppm Ta Bix 10 go 25 ppm g1 cextopis pocty {111} Ta {100}, BinnosigHO, a MUTOMMUIA OMip [JIs1 CEKTOPIB
pocrty {111} Takux kpucTaniB 3meHuyeTbcs Big 3,32:105 o 1,65:104 OM - cM, 1110 la€ MOXKJIMBICTb 3aCTOCOBYBATH
azMasu 00'eM SIKUX chOpMOBaHUM ceKTOpoM pocTy {111}, nyst BurorosseHHs 30H4iB CTM. BurotossieHo nociinHy
NIapTilo 30H[iB 3 HAMiBIPOBIIHUKOBUM aJIMa3HMM BiCcTpsIM Y popMi nipaminu bepkoBrya Ta IpoBeLEeHO TOCIiIHO-
BUPOOHNYY IIEPEBIPKY.

2. Dissertation deals with the solving scientific and technical problem of growing semiconducting single crystal
diamonds; studying regularities of the formation of de-fect-impurity composition in type IIb diamond single
crystals and preparing samples suitable for making scanning tunneling microscope probes. The crystal growth
features in Fe-Co-Zr-B-C and Fe-Al-B-C systems at temperatures of 1350-1600 °C and pressure of 6,0-6,5 GPa
were considered. It was determined that increase of the crystals amount in a cell leads to a decrease of the
separate crystal growth rate. The influence of growing conditions on zonal-sectorial structure of crystals and the
possibility to obtain crystals with 80 % {111} faces during crystallization in the Fe-Co-Zr-B-C system at
temperatures over 1550 °C and with 100 % in the Fe-Al-B-C system at temperatures over 1450 °C had been
established. It had been shown that as the carbon source is doped by B4C (from 1 to 2.5 wt. %) the uncompensated
boron concentration changes linearly (from 35 to 87 ppm and 10 to 25 ppm for crystal growth sectors {111} and {100}
respectively), the resistivity of growth sector {111} decreases from 3.32 - 105 to 1.65 - 104 Ohm - c¢m, that makes it
possible to use diamonds, whose volume formed with growth sectors {111}, for the manufacture of STM probes. The
STM probes with semiconducting diamond tip formed in the Berkovich pyramid shape were produced and tested

using reference surfaces.
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