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TECHNICAL ABSTRACT   
Despite eminent improvements on quantum cascade lasers (QCLs) obtained in the past years, the growth of high 
efficiency mid-infrared and terahertz (THz) QCLs by MBE is still a challenging task. Here, we report some results on 
the growth, fabrication, and operation of mid-infrared and THz QCLs. Issues associated with the precision, stability, and 
uniformity of molecular beam epitaxy (MBE) growth conditions needed to achieve high material quality are discussed. 
High performance QCLs emitting at 4.6µm and 3.1THz are achieved. 
  
Here, we demonstrate uncooled, room-temperature, single-mode, continuous-wave (cw) operation of distributed-
feedback (DFB) InGaAs/InAlAs quantum cascade lasers (QCLs) emitting around 4.6 µm without lateral InP regrowth. 
For a 14 μm wide and 2-mm-long laser, high cw output power of 125 mW and very low threshold current density of 0.86 
kA/cm2 are obtained. The partial results are shown in Figure 1 and Figure 2. 
 

 
 

Figure1. Cw lasing spectra at a different currents from 0.24 to 0.54 A with a step of 0.05 A at temperature of 20°C.  
 



 

 

 
Figure 2.  Output power of the uncooled DFB QCLs with 1.5-, 2-, 2.5- and 3-mm-long cavities at 20 °C in cw mode. The 
inset shows the heat sink temperature as a function of injection current density for different cavity length devices after 
lasing in uncooled cw mode. 
 
We also present QCLs at 3.1THz with high output power of 123 mW in pulsed mode at heat-sink temperature of 10 K. 
These THz-QCLs are based on a bound-to-continuum depopulation scheme, and use a semi-insulating surface-plasmon 
waveguide. The partial results are shown in Figure 3. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure3.  Lasing spectrum and output power of a  180 μm wide and 2-mm-long THz-QCL. 
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