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Abstract:Performance of quantum-cascade lasers (QCLs) have become vital tools for infrared 
applications ranging from sensors and delicate measurement devices to military countermeasures. 
Their properties depend largely on their structure rather than on the semiconductor compound, 
with operating ranges from the mid-IR to the terahertz band, roughly spanning 3 to 300&mu;m. 
Designers can incorporate structures used in other semiconductor lasers, such as buried 
heterostructures and distributed feedback. In 2009, a DARPA-funded team reported a then-record 
CW room temperature output of 3 W at 4.6 &mu;m. Their novel design allowed simultaneous 
optimization of several design parameters, reducing threshold current density to 0.86 
kA/cm<sup>2</sup> and increasing wall-plug efficiency to 12.7%. Commercial QCLs can 
generate diffraction-limited power to 2W at 4 to 5&mu;m in the mid-IR atmospheric window. 
Interband cascade lasers are hybrids of QCLs and conventional diodes, in which electrons cascade 
through a series of quantum wells. 
Abstract type:(Edited Abstract) 
Number of references:15 
Main heading:Design 
Controlled terms:Quantum cascade lasers - Semiconductor lasers 
Uncontrolled terms:Atmospheric window - Buried heterostructures - Design parameters - 
Diffraction limited - Distributed feedback - Infrared applications - Interband cascade laser - 
Measurement device - New design - Novel design  - Operating ranges - Room temperature - 
Semiconductor compounds - Simultaneous optimization - Terahertz band - Wallplug efficiency 
Classification code:408 Structural Design - 714.2 Semiconductor Devices and Integrated Circuits - 
744.1 Lasers, General 
Database:Compendex 
Compilation and indexing terms, Copyright 2012 Elsevier Inc. 
 


