
Lecture 4/1

Absorption of light (in bulk material)
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Lecture 4/2

Absorption of light (in bulk material)
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0

ρ – density of states

E=Ee+Eh=(hν-Eg) from energy conservation law

* direct transitions



Lecture 4/3

Absorption and amplification of light

Nonequilibrium case: electrons and holes are created by injection
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Condition                              is called population inversion condition and can be rewritten as 

Lecture 4/4

Absorption and amplification of light
Nonequilibrium case: electrons and holes are created by injection
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Absorption and amplification of light
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Lecture 4/6

Semiconductor Quantum Well (QW)
Quantum well (QW): thin layer of the semiconductor between two barriers with the width LW
of the order of the electron wavelength (LW ≈ λ=2π/k=h/me*Ve , i.e. in the range 50-200A). 
QW is usually originated if the Eg of inner semiconductor is smaller than Eg of 
semiconductor comprising barrier layers.

The QW potential reminds the atomic potential. 
The energy of carriers and their movement along 
axis OZ are quantized. The movement of carriers 
in the layer plane is free. The first subband 
electron energy can be written for LW>>a:
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Lecture 4/7

Energy of quantization

E2

E1

ψ2(z)

OZ
LW

ψ1(z)

.1,2,3..mm
L
π

2m2m
kE

m
L
π

λ
2πk

mL2λ       1,2,3...mm
λ

L2

2
2

We

2

e

2
z

2

m e

welectron
z

Welectron
electron

W

=







⋅==

⋅⋅==

⋅⋅===
⋅

hh

h

For infinite barrier energy



Lecture 4/8

Density of states of 2D carriers in QW
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In k-space for layer with radius k|| and thickness dk|| the 
number of electron states can be written as:
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Density of states in QW
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Lecture 4/10

Absorption of light in QW
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Absorption of light in QW
Nonequilibrium case: there are injected electrons and holes
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