R R

A7 Sy I R418E (DBR) Z&IE LI
hHRANEFHRAT—FL—Y

Mid-infrared Quantum Cascade Laser Integrated with Distributed Bragg Reflector
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To achieve a high facet reflectivity needed for the threshold current reduction () of a quantum cascade laser (QCL), we
have developed an InP-based 7-um Fabry-Perot (FP) QCL integrated with a distributed bragg reflector (DBR). The DBR
consists of semiconductor walls and air gaps which are alternately arranged by periodically etching the epitaxial layers of
the air gap regions. The incorporation of a pair of 3A/4 DBRs increased the facet reflectivity up to 66%, which was more than
twice as high as that of a cleaved facet, and reduced Iy, by 11%. This QCL succeeded in oscillation at 100°C in pulse
operation and at 15°C in continuous wave operation, which is the first operation with an InP-based DBR-integrated QCL. It
also achieved sufficient output for sensing (up to dozens of mW). The DBR is expected to be used as a low-loss reflector

suitable for the front facet of QCLs.
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