2DE: Two-dimensional electrons
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2DE: Density of states (DOS)
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2DE: Bolzmann and Fermi gasses
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- Screening

- @ - l “pbare” field
- .- Vi(r)=V(r)-ed(r)

T

screened (“dressed”) field field of redistributed electrons

Thomas — Fermi scheme
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Dielectric function

Poisson equation:
4 d? 2 2

A= _K—op(r) Fecbq” (2)- q”zeq)qn (2)= _61_\7%S ‘% (Z)‘
LY,
. l S _ I
strictly 2DE: 8(q||)=1+q—a g g(q”) < dielectric function
|~
quaSi-ZDE: 8(q||):1+qia H :Idz‘gpo(z)‘zde' ¢o(zl)ze_ CI”Z—Z
|~
Lindhard formula: 2 2 _y
‘9(q||,60):1— dze’H lim__, d k2 k kg _
Kol (27)° & — &g Hho +iha

V. Karpus, "Quantum Semicondutor Structures", Lecture 4 (2010)



2
=Tl . Boltzmann 2DE
n .
—=1, Fermi2DE
nC
4 de
n, = kK, T. =—2
¢ ﬂaél“ri B¢ Fnz;

n/n

Wigner crystal

[E. Wigner, Phys. Rev., 46, 1002 (1934)]
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Resumé

Glossary:
* DOS, density of states
Boltzmann and Fermi 2DEG

2DE concentration

screening

Wigner crystal

gaseous parameter

Further reading:
* (Karpus 2004, p.79-107)

Problems to solve:
3.5.1: 0.8pt, 0.8pt, 0.5pt, 1pt
3.5.2: 0.6pt

NB.
e sum — integral rule:

;...a(ijzjdzk...

* DOS of 2DE: m
P = 2
h

1

exp( Ek_TZ j +1
B

« math: jdxxp—le—X=r(p), I'(p+1) = pI'(p)
0

e Fermi-Dirac function: f =

I'(m+1) =m!

» 2DE concentration:
N= Py &

e screening radius:
— 1
d, =78
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