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2. Theory of the layered semiconductors diagnostic for the instrument engineering

Pedepar:

1. B pucepTauii po3po61eHO TEOPETUYHI 3aCafy BU3HAUYEHHS MOXKJIMBOCTEH 3aCTOCYBAaHHS IIAapPyBaTUX
HaMiBIPOBiIHUKIB, onucyBaHux Mogeso ®isasza, y npuiafodyayBaHHi. 3 1i€lo METOI0 BIEPIIE OJI€P>KaHO 3arajbHi
(hopMyIU NO30BXHBOI TPOBifHOCTI Ta TepMOEPC 1IMxX HaMiBIPOBiNHUKIB, CIIPaBEJIMBI y LIMPOKOMY iHTEpBaJi
MAarHiTHUX I10JIiB, KOHLEHTPALi! HOCIIB 3apsaAy Ta TEMIIEPATYP [IJIs BUINIAJKY, KOJIM MarHiTHE Ta €JIEKTPUYHE I0J1S Ta
rpajiieHT TeMIepaTypy CIpsIMOBaHi epIeHIUKYJISIPHO 1o mapiB. Ha ocHOBI ux GOp-MyJs pO3IJISIHYTO BIJINB
HernapaboJivHOCTi, onucyBaHoi Mmozesio Qisasa, Ha YaCcTOTy, aMILIITY Ly Ta a3y ocuussaLii ne I'aaza-1llyoHikoBa
Ta I0JIbOBI 11 TEMIIEPATYPHI 3aJIEXKHOCTI €JIeKTPONPOBiTHOCTI, TEPMOEPC Ta (pakTOpy NOTY->KHOCTI y CJIa0KOMY i
CHJIbBHOMY Mar"iTHOMY IOJIi [JIs1 Pi3HUX MOJEJIEN Yacy pejlakcallii Ta CTyleHiB BUPOIKEHHS, IPUYOMY JJISI BUITAJIKY
CUJIBHUX ITOJIiB Ta CUJIBHOTO BUPOJKEHHS BPaXOBAaHO SBUIILE KOHIEHCAllii HOCIIB 3apsany y HAMHWKYIN MiI30Hi
Jlanpay. Tako>X pO3IJIIHYTO BILJIMB MDKIIAPOBOTO 3apsiIOBOrO BIIOPSIIKYBaHHS HA TEMIIEPATYPHI Ta MOJIbOBI
3aJ1€KHOCTI I03[I0BXKHbBOI €JIeKTPONPOBiTHOCTI, TepMOEPC Ta (paKTOpy NOTY>KHOCTI Yy IIMPOKOMY iHTEpBali

TEMIIepaTyp Ta MarHiTHUX I10JIiB Ta BCTAHOBJIEHO O3HAKY PO3Pi3HEHHS 3apSA0BO-BIOPSAIKOBAHMX MaTepialiB.



[Topsiz 3 LM PO3IJISHYTO MOXJIMBOCTI MiIBUILIEHHS] TEPMOEJIEKTPUYHOI JOOPOTHOCTI MAapyBaTUX (PYHKIIOHAIbHUX
marepiaJi, B TOMy YMCJIi onucyBa-HUX Moneiio PiBasa, pu 36i/blIeHH] CTyreHs HerapabosivHOCTi Ta Npu
nepexo/ii BiJi MOHOKPUCTAJIB [10 IOPOIIKiB. 3alIpOIIOHOBAHO HOBUH Kjac QyHKIIi-OHaJIbHO-TPalieHTHUX MaTepiais
Ha OCHOBI OPOIIKiB 3MiHHOTO I'PaHyJIOMETPUYHOrO cKiaay. Kiouosi ciosa: mogesns diBasa, HermapabosliuHICTb,
€JIEKTPOIPOBinHiCTh, TepMOEPC, pakTop MOTY>XHOCTI, OCLMIAL], Biff eMHMI MarHiTooIip, 3apsose
BIIOPSAJIKYBaHHS, IOPOLIKY 3MiHHOTO IPAHYJIOMETPUYHOTO CKJIally, MOZeb Jlebasi, TepMoesIeKTpUYHa JOOPOTHICTD
2. In the thesis the theoretical undergrounds of the layered semiconductors described by the Fivaz model using
possibilities estimation are developed. For this purpose general formulae of longitudinal conductivity and
themoEMF have been derived that are valid in a wide range of magnetic fields, charge carrier concentrations and
temperatures, for the case when the magnetic and electric fields, as well as temperature gradient are normal to
layers. On the basic of these formulae the influence of nonparabolicity describing by Fivaz model on the frequency,
phase and amplitude of the de Haas-Shubnikov-oscillations and the temperature and field dependencies of
electrical conductivity, thermoEMF and power factor are considered. These calculations are performed for
different relaxation time models and degeneration rates in strong and weak magnetic field. The condensation of
current carriers on the lowest Landau subband at the conditions of strong magnetic field and strong degeneracy is
taken into account. Moreover, the influence of interlayer charge ordering on the temperature and field
dependencies of the longitudinal conductivity, thermoEMF and power factor are considered and diagnostic
properties of the charge ordered materials are established. The new class of the functionally graded materials on
the basic of the powders with variable granulometric composition is proposed. The possibilities of thermoelectric
figure of merit improvement for the materials with parabolic band structure and materials described by Fivaz
model during the nonparabolicity increase and transition from single crystals to powders are considered. Key
words: Fivaz model, nonparabolicity, electric conductivity, ther-moEMF, power factor, oscillations, negative
magnetoresistance, charge order-ing, powders of variable granulometric composition, Debye model, thermoelec-
tric figure of merit.
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