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Abstract: This paper reports a lattice-matched InAlAs/InGaAs/InP quantum cascade laser based on a dual-upper-
state diagonal transition active region design. The device operates in the very-long-wave infrared band (A>14 pm),
achieving not only high output power but also stable performance under high-duty-cycle conditions. In pulsed mode,
the device delivers a maximum peak power of 1. 5 W and a single-facet average power of 90 mW. Furthermore, to ex-
tend its spectral performance, an external-cavity tuning configuration was implemented, enabling continuous wave-
length tuning from 13. 18 pwm to 14. 03 wm with a maximum average power of 3. 43 mW across this range. These re-
sults demonstrate that the laser exhibits significant potential for multi-component gas sensing applications within the

very-long-wave infrared spectral region.
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Fig.1 Band diagram of a diagonal transition dual-upper-

state active region
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Fig.2 Layers sequence, thickness and doping concentration
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Fig.4 (a)PIV performance under laser pulses with cavity lengths of 2, 4, 6 mm respectively. (h)PIV characteristics at a cavity
length of 4 mm(CL-CL) and a high duty cycle
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