The Electronic Density of States

The concept: 1 dN
For non-crystalline solids D(E) =——
(amorphous, organic,...) L" dE
the electronic states are in units of cmd (eV)!

no Bloch waves.
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D(E) can be extfracted Density of states
from the band structure < [states/eV atom]
function: dA,
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constant
energy surface

Note: D(E) large when the bands are flat! - ,van-Hove singularities* when DREn(R) =0

DREn(R)‘ for d=3 and analogous for d=2,1
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Note:

» Peaks (= van Hove singularities) are labelled with
symmetry notations for the corresponding wave functions.

> DOS is represented as the sum of partial densities of states of
different orbital character!



The Effective Mass Approximation

1. Valence bands in Zincblende and Diamond type S.C.: light hole, heavy hole and spin-orbit splitt-off band.
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For the direction-averaged effective masses:
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See Yu/Cardona, pages 81, 200, 201



The Effective Mass Approximation
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Constant energy surfaces of the j=3/2-like valence bands
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The Effective Mass Approximation

Conduction bands in Zincblende and Diamond type S.C.: the direct and indirect band gap case

1. the direct band gap case:

Isotropic, quadratic bands mostly with small effective masses m,

Examples:
GaAs m,=0,070 m
GaSb 0,047
InSb 0,015
InAs 0,026
InP 0,073

2. the indirect band gap case:

CBM at K, on symmetry line in BZ. Uniaxial effective mass tensor with longitudinal and transverse
effective masses:

—

Valley degeneracy corresponding to the star of K,

Examples:
2 Si m=019m, m=092m

2 R
t— Ge m,=0,082m, m=157m
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The Effective Mass Approximation

Conduction band constant energy surfaces for Si and Ge
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Ge: Ky at L on BZ boundary




