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V. BizomocTi npo gucepraniio
MoBga guceprariii:
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Tema gucepranii:
1. BniuB nedexTHOi CTPYKTYpH Ha €JIEKTPUYHI Ta TEH30€JIeKTPUYHI BJIaCTUBOCTI MOHOKpHCTasiB n-Ge Ta n-Si Ta

IJ1iBKOBUX HAHOCTPYKTYP Ha iX OCHOBI

2. 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:

1. Incepranis NpUCBsAY€HA BUBYEHHIO 3aKOHOMIPHOCTE! BIJIMBY Ae(opMaliHUX, pafialliiiHuX, TeMIIEPaTypPHUX
IIOJIiB Ta JIETYBAHHS Pi3HUMU JOMIIIKaMU Ha MEXaHi3MU TEH30€(EKTiB, €JIEKTPONPOBIAHOCTI Ta PO3CisIHHS HOCIIB
CTpyMy B MOHOKpHucTaznax n-Ge, n-Si Ta HaHOILIiBKaxX repMaHilo. Ha OCHOBI IPOBEIEHUX BUMIPIOBaHb TEH300IIOPY
OJIHOBICHO 1e(POPMOBAHUX B3LOBX KpucTayorpagpiyHoro Hanpsamky [100] MmoHokpucTainiB n-Ge, Teopii
IedopMaliliHOro NoTeH1iany Ta aHi30TPOITHOTO PO3CiSHHSA 0yJI0 3HAIEHO KOHCTAHTU JedopmMalifiHOro
noTeHiany Ta epekTrBHi Macu 1t Al-MiHIMyMy 30HM ITPOBiIHOCTI repMaHilo. BukoprcTaHHs JaHUX TapaMeTpiB
I03BOJIMJIO IIPOBECTU PO3paxyHKU eHeprii ioHizalii MisIkux noHopiB Sb, As Ta P, 3B's13aHux 3 Al-ponvHamy,
IIMTOMOTO OMNOPY, KoedilieHnTa XoJis1a Ta pyxJIMBOCTI €JIEKTPOHIB [IPY CUJIPHMX OJHOBICHUX THUCKaX. [IpoBeneHO
PO3PaxyHKU BEJIMYMH BiTHOCHUX AedopMaliiil, 30HHOI CTPYKTYPU Ta €JIeKTPUYHUX BJIACTUBOCTEM 11151 HEJIETOBAHO]

Ta JIETOBAHOI JOHOPHOIO JOMIIIKOI0 HAaHOILIIBKY repMaHilo, BUpoleHii Ha ninxnanui Ge(x)Si(1-x) (001) B



3aJIEXKHOCTI Bifl il KOMIIOHEHTHOT'O CKJIa[ly. BCTaHOBJIEHO, 110 HA €JIEKTPUYHI BJIACTUBOCTI TAKOI HAHOILIIBKU
TOBILMHOIO d<7 HM CYTTEBO BIVIUBAIOTh KBAHTOBO-PO3MipHi edekTu. JlocnimpKkeHo MexaHi3Mu e peKTOyTBOPEHHSI Ta
ineHTHdikoBaHO Npupoay pagianiiiHux aedeKTiB B MOHOKpucTanax n-Ge<Sb> ta n-Si<P>, onpoMiHeHUX
BHMCOKOEHEPTreTUYHUMH €JIEKTPOHAMU. 3alIPOIIOHOBAHO TEOPETUYHY MOZEJb BilIlIaly TOYKOBUX Ta CKJIaJHUX
IedeKTiB B OIIPOMiHEHUX eJIeKTPOHAaMU MOHOKpUCTanax n-Ge<Sb>. [IpoBeneHo KOCHimKeHHsI MexaHi3MiB
€JIEKTPOIIPOBIIHOCTI Ta PO3CiSIHHS HOCIB CTPYMY B HeJlepOPMOBAHUX Ta OGHOBICHO JeOpMOBaHUX
MOHOKpHcTanax n-Ge Ta n-Si 3 TEXHOJIONYHUMU Ta pajialliiHUMU AedeKTaMy, 10 CTBOPIOIOTb B 3a00POHEHIi 30Hi
repMaHilo Ta KpeMHIilo IIIM60Ki eHepreTUyHi piBHi. BcTaHOBIIEHO, 1110 LiiIeHaNpaBJIeHUI BILIMB €JIeKTPOHHOTO
OIIPOMiHEHHSI Ta TEPMOBITIIaJy [LO3BOJISE MiTBUIIUTY TeH30-, GOTO-, TEPMIYHY Ta MarHiTHy 4yTJIUBICTb

MOHOKpucTaiiB n-Ge Ta n-Si.

2. 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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