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This talk will describe our recent work in the field of interband cascade lasers [1]. Interband
cascade lasers are infrared light sources that combine conduction-to-valence band optical
transitions with an in-series connection of multiple active regions. Hence, they can be seen as
hybrids between conventional laser diodes and quantum cascade lasers. Interband tunneling
across a type-II band alignment between InAs and GaSb layers allows carrier recycling and to
achieve differential quantum efficiencies above unity. With an external bias a semimetallic band
alignment is created, where electrons and holes are generated internally. Interband cascade
lasers are power-efficient semiconductor devices that cover the infrared spectral region between
2.8 and 11um [2,3]. We demonstrate a compact substrate-emitting interband cascade laser with
a ring-shaped cavity [4]. The light is out-coupled in vertical direction with a second-order
distributed feedback grating. A pulsed threshold current density of 0.75 kA/cm? is measured at
20°C for a device emitting at 3.7um. Finally, we compare the projected nearfields of interband
and intersubband cascade ring lasers. While the quantum cascade laser shows an azimuthal
orientation, its interband counterpart features a radial polarization of the nearfield. The
difference is caused by the nature of the optical transition. Quantum cascade lasers are
subjected to the intersubband selection rule, which favors transverse magnetic polarized light.
On the other hand, the recombination of electron and heavy-hole leads to transverse electric
polarized light emitted from interband cascade lasers.
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