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JOMiIIKaMU MePEXiTHUX METAJIIB [IJIs1 CECHCOPHOI TEXHIKYU

2. Controlled modification of electrophysical characteristics of silicon microcrystals by doping with impurities of
transition metals for sensor engineering

Pedepar:

1. luceprauiio NpuCcBsI4EHO BCTAHOBJIEHHIO 3aKOHOMIDHOCTEN 3MiHM MiXK MarHiToOropoMm KpUcTaiy i 1oro
CIIHOBOIO BITOPSIAKOBAHICTIO Ta BUSIBJIEHHIO KOPEJIALii MiX MossIpu3aliiHuMy epeKkTaMu Ta OCOOJIMBOCTSIMU 3MiH
es1eKTpo(di3NYHUX, MarHITHUX BJIACTUBOCTEN MiKpPOKPUCTAJIiB KPEMHII0, IEeTOBAaHUX 6OPOM /10 KOHIIEHTpalliil B OKOJIi
nepexonly MeTas-JIieJeKTPUK, o MoAu(iKoBaHi JOMIlIKaMU IIePexilHAX METaJliB B LIMPOKOMY iHTepBali
TEeMIIEPATYP, SIKi IOKJIaleHi B OCHOBY KOHLIENLii pO3pO6JI€HHS Ta IPOrHO3YBAaHHS BJIACTUBOCTEN CYy4aCHUX
IIpUJaZiB MIKpOCHCTEMHO]I TeXHIKU. B mucepTauii po3B’si3aHO KOHKPETHI HAyYKOBi 3aBIaHHS PO3PO0JIEHHS] HOBUX
IiAXO[IiB 1O CMHTE3Y i KOHTPOJIbOBAHOI Mopudikalii PpyHKLiOHAIbHMX HAHOMATEPialiB, IEroBaHUX NePeXiTHUMU
MeTaJlaMM Ha OCHOBi HUTKOIOJIiOHOTO KPEMHIIO P-THUITy IPOBiAHOCTI Ta BCTAHOBJIEHHS 3aKOHOMIPHOCTE! 3MiHN iX
XapaKTEPUCTHUK IIif BIJIMBOM 30BHIIIHIX 30ypeHb J1s1 CIIIHTPOHIKYM Ta €JIEMEHTIB CEHCOPHOI TEXHIKH, 10 Mae

BaXKJIMBE 3HAYEHHS 711 aBTOMAaTU3allii Ta NpuIafgo0yayBaHHs, a came: TEOPETUYHO OL[iHEHO Ta €KCIIEPUMEHTAJIbHO



MiITBEPIKEHO BXOIKEHHS Ta IIOBEIHKY NOMIIIKY [IE€PEXiAHNUX METAJliB Y MIKDOKPUCTAIAX KPEMHIIO Ta
OTITMMi30BaHO TEXHOJIOTiYHI METOIY CTBOPEHHS JIETOBAHUX HUTKOMOIiOHUX KPUCTAJIiB KPEMHIIO /17151 CTBOPEHHS
YyTJIUBUX €JIEMEHTIB CEHCOPIB; OCJI/I)KEHO eJIEKTPOIPOBiIHICTh, MArHETOOIIip Ta HAMarHiueHicTb JepOopMOBaHUX
Ta HeZe(pOPMOBAHMX JIETOBAaHMX MIKPOKPHUCTAJIB KDEMHIIO y LIMPOKOMY iHTepBasi temnepatyp (4.2-300 K) Ta
MAarHiTHUX NOJiB (7o 14 T7), B T.4. 1711 CTBOPEHHS HaIMiBIPOBiIHUKOBUX €JIEMEHTIB MarHiTOEJ1eKTPOHIKY;
PO3pO6JIEHO MTPUJIaZIi CEHCOPHOI e/IeKTPOHIKM Ha OCHOBI JIETOBAaHUX MiKPOKPHUCTAaIiB KPEMHiI0 MOIU(DiKOBaHUX
MAarHiTHOIO JOMilIKOI0, BAUKOPUCTOBYIOUX P€3yJbTaTU €KCIIEPUMEHTAIBHUX Ta TEOPETUYHUX JOCIIiIKEHb

HUTKOIIOAI6HOTO KPEMHIIO, B T.4. 3aIIPOIIOHOBAHO YyTJIMBi €leMeHTU 6araToQyHKUiHUX CEHCOPIB.

2. Thesis is devoted to the establishment of regularities of change between crystal magnetoresistance and its spin
ordering and revealing of correlation between polarization effects and peculiarities of changes of electrophysical,
magnetic properties of boron - doped silicon microcrystals to concentrations near metal - dielectric transition are
the basis of the concept of development and forecasting of properties of modern devices of microsystem
technology. The dissertation solves specific scientific problems of development of new approaches to synthesis
and controlled modification of functional nanomaterials doped with transition metals on the basis of filamentary
p-type silicon and establishment of regularities of change of their characteristics under the influence of external
perturbations for spintronics and sensory technology elements. importance for automation and instrumentation,
namely: theoretically evaluated and experimentally confirmed the occurrence and behavior of transition metal
impurities in silicon microcrystals and optimized technological methods for creating doped filamentous silicon
crystals to create sensitive elements of sensors; the electrical conductivity, magnetoresistance and magnetization
of deformed and undeformed doped silicon microcrystals in a wide range of temperatures (4.2-300 K) and
magnetic fields (up to 14 T) were studied, incl. to create semiconductor elements of magnetoelectronics; Sensor
electronics devices based on doped silicon microcrystals modified with magnetic impurities have been developed,
using the results of experimental and theoretical studies of filamentary silicon, including sensitive elements of
multifunction sensors are offered.
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