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Interband vs. Intersubband Optics:
E

k║

interband transition
•bipolar
•photon energy determined by 
bandgap energy Egap of material

k║

E

intersubband transition
•unipolar
•photon energy determined by 
well thickness, adjustable



The Challenge: Intersubband Lasing

It took 23 years to 
achieve this laser!tunneling

Kazarinov and Suris, 1971

hν



The Quantum Cascade Laser



LO-Phonon Assisted THz Design
S. Kumar et al.,











α, β: Wannier-Stark states
(eigenstates of superlattice + external field)
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initial guess:
Gret(ω,k,α,β)
G<(ω,k,α,β)

evaluate:
Σret(ω,k,α,β)
Σ<(ω,k,α,β)

evaluate anew:
Gret(ω,k,α,β)
G<(ω,k,α,β)

evaluate
current densities

populations

converged?

yes

no

new guess:
Gret(ω,k,α,β)
G<(ω,k,α,β)
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