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Abstract: In the article, we report a 4.7 um mid wave infrared quantum cascade laser based on double active

regions, with a ridge width of 9.5 pm, It can achieve continuous single transverse mode operation at room
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temperature. By inserting 0.8 um InP, the original single active region is transformed into a double active re-

gion structure, it can significantly reduce the peak temperature of the device's active region and suppress the

generation of higher-order transverse modes. At a temperature of 288 K, the device with a double active re-

gion structure with a cavity length of 5 mm has a threshold current density of 1.14 kA/cm?, the continuous

output power of 0.706 W, the fast axis divergence angle of 27.3°, and the slow axis divergence angle of

18.1°. Compared with conventional devices with a single active region structure, the devices with a double

active region structure have no degradation in their maximum optical output power, and the beam quality in

the slow axis direction of the device has been significantly improved. This work provides another solution for

improving the slow axis beam quality of high-power medium wave quantum cascade lasers.

Key words: mid-infrared; quantum cascade laser; double active region; MOCVD; continuous-wave output
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Tab.1 Effective refractive index of different materials

Materials doping(cm™®) Refractive index
InP substrate 2x10" 3.084+2.00000E-4i
InP 2x10' 3.091+2.00000E-5i
InGaAs 2x10' 3.393+7.88405E-5i
Active 2x10" 3.245+4.01336E-5i
InP 2x10" 3.084+2.00000E-4i
InP 1x10" 3.088+1.00000E-4i
InP 5x10' 2.893+5.00000E-31
InP 2x10" 2.188+2.70000E-2i
Au / 3.319+1.84110E+1i
Si3Ny / 1.358+6.50000E-41
Fe:InP / 3.099+6.34895E-8i
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modes of inserting different InP thicknesses
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Tab.2 Thermal conductivity of different materials at
300 K
Materials 300 K thermal conductivity[W/(m-K)]
InP 72.18
InGaAs 4.64
Active(longitudinal ) 0.76
Active(lateral) 4.48
Si3Ny 13.9
AuSn 57
Cu 398.03
AIN 257.5
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Fig.2 (a) Thermal simulation of single active region

device; (b) Hot blooded simulation of double active

region device.
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