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Quantum-Well Lasers
Workhorse for the semiconductor laser industry.
Why quantum well?

(1) Tunable wavelength (QW width)

(2) Smaller threshold current
(description see later slides)

(3) etc...

from: S. L. Chuang –
Physics of Optoelectronic Devices
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Recall: Density of States
# of states per unit energy interval per unit volume
Area bound below is the number of electrons filled up to a 
certain energy E (times 2 to include spin)

http://ece-www.colorado.edu/~bart/book/book/chapter2/ch2_4.htm
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Absorption
Absorption curve is proportional to DOS curve (when T=0)

from: S. L. Chuang – Physics of Optoelectronic Devices
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Gain
Population Inversion
Stimulated Emission
Gain curve is proportional
to DOS curve up to Fc – Fv
along the E axis
(when T=0)

Negative absorption = Gain

Quasi Fermi 
energies

from: S. L. Chuang –
Physics of Optoelectronic Devices
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Laser Lasing Requirement
Gain = All the losses in the laser cavity

All losses

3D Gain (∝ 3D DOS)

2D Gain (∝ 2D DOS)

gain

Energy E = hω
Lots of carriers required!
(large threshold current)

Very few carriers required.
(smaller threshold current)


