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Motivation Approach

Quantum-cascade lasers (QCLS)
for the THz spectral region

Potential for several applications

* imaging (security and medical purposes)

* absorption spectroscopy (chemical analysis)
* heterodyne spectroscopy (astrophysics)
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From proof-of-principle level toward
customized solutions

Local oscillator in a heterodyne detector
for the oxygen (Ol) line at 4.745 THz

Distributed-feedback (DFB) laser

in an airborne spectrometer (
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Simulation of gain medium: Growth of QCLs: Molecular beam epitaxy Distributed-feedback lasers
« multiple scattering processes < more than 1000 layers Single-plasmon waveguide:
« predictive model: Schrédinger-Poisson equations, « whole thickness about 10 pm optical confinement by
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« reasonable level of numerical expense
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Development of customized THz QCLs possible but demanding Mid-term objectives: néﬁggﬁfﬂﬂéﬁ'ﬁy
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with respect to design, growth, and processing « increase of maximum operating temperature Investition in Ihre Zukunft
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between large number of parameters : program of the European Union and by
by quantum coherence and interference the German Federal Ministry of

L improvement of model Economics and Technology
e improvement of growth control




