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Mid-infrared Quantum Cascade Laser Operable in High Temperature
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A quantum cascade laser (QCL) is the most promising semiconductor laser for trace gas sensing in the mid-infrared region
due to its excellent features such as a compact chip size, high-speed modulation, and a narrow linewidth. In practical gas-
sensing, QCLs are required to achieve single-mode operation and wide-wavelength tuning without mode-hopping for high-
sensitive and multiple gas detection. To obtain the wide tuning range of QCLs, increasing the operation temperature is
effective. Therefore, we have developed a distributed feedback (DFB)-QCL that can operate at high temperature by
introducing our original strain-compensated core-structure and buried-hetero waveguide structure. As a result, we have
successfully achieved single-mode operation without mode-hopping between -40°C and 200°C under a pulse condition,
leading to a wide tuning range of 123 nm with only a single-waveguide QCL. As a future challenge, we will develop a gas-
sensing method using the above-mentioned DFB-QCLs as the light source.
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