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Low Power Consumption (< 1 W) Mid-Infrared Quantum Cascade Laser for
Gas Sensing
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Quantum cascade lasers (QCLs) are promising compact light sources for high-speed and high-sensitivity gas sensing in the
mid-infrared region. A QCL has high-speed performance, and its lasing wavelength can cover the entire mid-infrared region
by controlling the thickness and composition of the superlattice layers in the active layer. For the practical use of QCLs, their
power consumption needs to be reduced to 1 W or lower. However, as reducing the operation voltage of a QCL is difficult
due to its oscillation mechanism, the threshold current needs to be reduced to save the power consumption. For this
purpose, we reduced the size of a QCL by adopting buried heterostructure, high-reflectivity facet coating, and our original
vertical transition active layer. As a result, we reduced the threshold current and succeeded in developing a low power
consumption QCL with a threshold power consumption as small as 0.52 W under continuous wave (CW) operation at 27 °C.
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