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On-Chip and Remote Sensing with Quantum Cascade
Laser and Detector Systems

Optical sensors for mid-infrared spectroscopy are widely used in industrial and environmental monitoring as
well as medical and biochemical diagnostics. A sensor concept, based on a bi-functional quantum cascade
heterostructure, for which the differentiation between laser and detector is eliminated, enables mutual
commutation of laser and detector, simplifies remote sensing setups and facilitates a crucial miniaturization
of sensing devices.

Liquid sensing utilizing bi-functional quantum cascade lasers/detectors (QCLDs) can be realized on a single
chip. A QCL active region design with an additional detection capability at the laser emission wavelength
allows a straightforward integration, where different parts of the chip are used for lasers and others for
detectors. Typical analyte interaction lengths for gas sensing are in the range of tens of centimeters or more
and exceed the common semiconductor chip sizes. Our gas sensing approach incorporates surface-active
lasers and detectors. Latest results on material design, performance and remote sensing concepts will be
presented.
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