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THz quantum cascade laser (QCL)
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THz quantum cascade laser (QCL)
THz QCL gain region
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THz quantum cascade laser (QCL)
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Optical pumping
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Optically-pumped electrically-driven




Optically-pumped electrically-driven (OPED) QCL




Band structure calculation
k-p theory, 8x8 Luttinger Hamiltonian, envelop approximation
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Laser calculation
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Carrier population relaxation
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Dephasing in semiconductors
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Pulsed excitation simulations
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Pulsed excitation simulations
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Pulsed excitation simulations

z Pump
A

OPED
AN

A .

THz y

Pump
.

AN

THz

[ R S =)

_ DD

[—

THz-Intensity [MW/cm?]

n

SO — — oo
wn wn



Steady state conversion efficiency
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Gain and gain mechanisms
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Summary

THz laser

Optical pumping with coherent pump recovery
High temperature THz lasing

> Manley-Rowe limit

Automatically phase-matched

All-optical THz switch
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