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9. Tema Ta pedpepat puceprauii

Tema (YKp.)

BrinB medeKTHOI CTPYKTypU Ha €JIEKTPUYHI Ta TEH30€JIEKTPUYHI BJIACTMBOCTI MOHOKpHMCTaliB n-Ge Ta n-Si Ta IJIIBKOBUX

HaHOCTPYKTYP Ha iX OCHOBI

Tema (aHrs.)

Influence of defective structure on the electrical and tensoelectrical properties of n-Ge and n-Si single crystals and film
nanostructures based on them

Pedepar (yxp.)

Jucepranis NpucBsSYeHa BUBYEHHIO 3aKOHOMIPDHOCTEH BIUIMBY zAedOopMalifiHuX, pafialifilHuX, TeMIepaTypHUX IIOJiB Ta
JIETYBaHHS Pi3HUMHM JOMilIKaMd Ha MEXaHi3MM TeH30€(EeKTiB, eJIEKTPOIIPOBIJHOCTI Ta pO3CISHHSA HOCIIB CTpyMmMy B
MoOHOKpucTasnax n-Ge, n-Si Ta HaHoOmIiBKax repmanilo. Ha OCHOBi NpoBeneHMX BUMIPIOBaHb TEH300MOPY OIHOBICHO
nedopMoBaHMX B3HOBX Kpucrtasnorpadivyanoro Hanpsmky [100] moHokpuctanis n-Ge, Teopiii medopmaniiHOro NnoTeHuiazy Ta
aHI30TPOIHOrO PO3CisHHS 6yJI0 3HAIIEHO KOHCTaHTHU AedopMaliiiHOro noreHujiany ta edekTuBHi Macu ajsa Al-MiHIMyMy 30HU
MPOBiAHOCTI repMaHilo. BUKOpUCTaHHS JaHMX MapaMeTpiB JO3BOJIMIIO MPOBECTH PO3PaxXyHKU eHeprii ioHi3auii Minkux goHopis Sb,
As Ta P, 3B'13aHuX 3 Al-gosmHamu, MUTOMOrO ornopy, kKoedinienta Xosa Ta pyxJIMBOCTi €JIEKTPOHIB P CUJIBHUX OJHOBICHUX
TUCKax. [IpoBeleHO PO3paxyHKU BEJIMYMH BiHOCHUX AedOpMallifl, 30HHOI CTPYKTYpH Ta €JIEKTPUYHMUX BJIACTUBOCTEMN ISl
HEJIETOBAaHOI Ta JIETOBAHOi JOHOPHOIO JOMIIIKOI HAaHOIUIIBKM F€pMaHilo, BUPOIIEHii Ha migknaaui Ge(x)Si(1-x) (001) B 3anesxxHOCTI
Bif, il KOMIOHEHTHOro cKjady. BCTaHOB/IEHO, IO HAa €JIEKTPUYHI BJIACTUBOCTI Takoi HAHOIUIIBKA TOBMIMHOIO d<7 HM CYTTEBO
BILJIMBAIOTh KBAHTOBO-PO3MIpHi epekTu. JJocmiiKeHo MeXaHi3aMu Ae(EeKTOYTBOPEHHS Ta ifeHTU()IKOBAaHO MPUPOAY pagiallifiHuUX
IedexTiB B MOHOKpucTanax n-Ge<Sb> Ta n-Si<P> oONpOMiHEHNX BUCOKOEHEPreTUYHUMM €JIEKTPOHAMHU. 3alpONOHOBAHO
TEOPETUYHY MOZEJb BiAllay TOYKOBUX Ta CKJIAIHUX [Oe(EKTiB B ONPOMIHEHUX €JEeKTPOHAaMU MOHOKpUCTanax n-Ge<Sb>.
[IpoBeleHO JOCIIIKEHHSI MEXaHi3MiB €JIeKTPOIPOBiAHOCTI Ta PO3CisSIHHSA HOCIB CTPyMy B HeIe(OPMOBAHHUX Ta OLHOBICHO
IedopMoBaHUX MOHOKpHcTanax n-Ge Ta n-Si 3 TEXHOJIOTTYHMMU Ta pafialitHUMK AedeKTaMy, 1[0 CTBOPIOIOTh B 3a60pOHEHI
30HI repMaHilo Ta KPEMHil0 I7IMOOKi eHepreTuyHi piBHi. BcTaHOBJIEHO, IO LijleHaNpPaBIe€HUN BIIJIMB €JI€KTPOHHOTO ONPOMiHEHHS

Ta TEPMOBizNasy J03BOJIS€ MiIBUIIUTY TEH30-, (POTO-, TEPMiYHY Ta MArHiTHY YyT/IMBICTh MOHOKpHUCTAsiB n-Ge Ta n-Si.
Pedepar (aHrJ1.)

The thesis is devoted to studying the regularities of influence of deformation, radiation, temperature fields and doping by the
various impurities on the mechanisms of tensoeffects, electrical conductivity and scattering of current carriers in the n-Ge and
n-Si single crystals and germanium nanofilms. Deformation potential constants and effective masses for Al-minimum of the
germanium conduction band were found based on tensoresistance measurements of uniaxially deformed n-Ge single crystals
along the crystallographic direction [100], theories of deformational potential and anisotropic scattering. Using these
parameters allowed us to calculate the ionization energy of shallow donors Sb, As and P associated with the Al - valleys,
resistivity, Hall coefficient and electron mobility at high uniaxial pressures. The values of relative deformations, band structure
and electrical properties for undoped and doped by the donor impurity of germanium nanofilm grown on the Ge(x)Si(1-x) (001)
substrate, depending on its component composition were calculated. It was established that the quantum-dimensional effects
significantly affect the electrical properties of the nanofilm with a thickness of d<7 nm. The mechanisms of defect formation
were investigated and the nature of radiation defects in n-Ge<Sb> and n-Si<P> single crystals, irradiated by the high-energy
electrons, was identified. A theoretical model of the annealing of point and complex defects in the electron-irradiated n-Ge<Sb>
single crystals is proposed. The mechanisms of electrical conductivity and scattering of current carriers in undeformed and
uniaxially deformed n-Ge and n-Si single crystals with technological and radiation defects, which create the deep energy levels
in the band gap of germanium and silicon, were studied. It was established that the targeted impact of the electron irradiation
and thermal annealing allows to an increase in the tenso, photo-, thermal and magnetic sensitivity of n-Ge and n-Si single
crystals.
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