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Ring cavity interband cascade lasers
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Interband cascade lasers (ICLs) [1,2] combine the long upper-level recombination lifetimes of
Jaser diodes with the voltage-efticient clectron-recycling architecture ol quantum cascade lasers.
These hybrid devices rely on interband-transitions in type-1l quantum wells and cover the
spectral region of 3 - Gpm [3]. Their low power consumptions make them very attractive for
portable systems used for speetroscopy, process control or medical applications. To date, light
outcoupling towards the surface has been demonstrated for vertical-cavitysurface-cmitting
lasers in  pulsed  operation at an emission  wavelength — of - 3.4pm [4].

We demonstrate ring cavity {5] interband cascade lasers that emit light vertically through the
substrate. Our approach does not require epitaxial grown Bragg mirrors lor light outcoupling.
tnstead we usc a distributed leedback grating ctched into the upper cladding layer. Afterwards
the grating is covered by a metal layer, ensuring a good coupling and at the same time
improving the thermal heatsinking. The ring ICLs we fabricated cmit light around 4.37 pm (sce
Fig. 1(b)) lacilitating threshold current densitics of ~TkA emt® (see Fig. 1(a)).
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Fig. 1: () Light-current-voltage characteristic together with (b) the emission speetra of a typical 2™_order DFB ring
ICL. A strong peak is centred at 4.37um while additional modes can be observed around 4.32 pm and the emitted
light is collceted from the substrate side.
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