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THERMOELECTROMOTIVE FORCE OF TWO-DIMENSIONAL ELECTRONIC GAS

H.A. GASANOV
STC «Informatics»

The analytic expression for thermoelectromotive force of two-dimensional electronic gas in quantum well with parabolic holding

potential is obtained.

As it is known the expression for electronic
thermoelectromotive force has the form [1, 2]:
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The expression for reverse relaxation time in the
approximation of shape-elastic scattering has the form:

1,
7

ZW(O,IE',O,E) (l—cose) ()
=

We consider the situation of quantum limit when only
one subband of dimensional quantization (N=N =0).
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V(x,y,z) is scattering potential, for example, for scattering on ionized impurities.
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(10) is polarization operator, taking into consideration the
Mm_is density of
2

scattering potential screening [3]. p( g) -
h

states of two-dimensional electronic gas, f; is Fermi
equilibrium distribution function.

| Let’s consider the case of strong screening when the
second summand in (4) much more than 1.

Neglecting by small dependence 7 on energy we obtain
the following expression for thermoelectromotive force:
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From this it is seen the thermoelectromotive force of | k haw
electronic gas doesn’t depend on diffuser parameters in the a=—2 -n (12)
case of strong screening of electron interaction potential with e\ 2k,T

impurities and is defined by position of chemical potential level
quantum well bottom. For electron nondegenerate gas (7<0):

We have the following formula:
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IKiOLCULU ELEKTRON QAZININ TERMOELEKTRIK HOROKOT QUVVOSI
Parabolik potensialli kvant ¢uxurunda ikidl¢iilii elektron qazinin termo e.h.q. ti¢iin analitik ifade olunmusdur.
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Honyquo AHAJIMTHYCCKOE BBIPAXKCEHUA [JI1 TEPMO3AC ABYMEPHOI'O DJJIEKTPOHHOI'O Trasa B KBAaHTOBOH sIME C
HapaGOJ'II/I‘IeCKI/IM YACPKUBAOIINM TOTCHIIUAIOM.
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