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Abstract:A theoretical model for calculation of the intrinsic linewidth of QCLs is built on the basis 
of the quantum Langevin approach. It differs from the traditional rate equation model in that the 
resonant tunneling and the dynamics of coherent interaction can be considered. Results show that 
the coupling strength and the dephasing rate associated with resonant tunneling strongly affect the 
linewidth of THz QCLs in the incoherent resonant-tunneling transport regime but only induce 
little influence in the coherent regime. The dynamics of coherent interaction and 
resonant-tunneling transport show insignificant effects on the linewidth calculation of 
mid-infrared QCLs due to strong coupling in resonant tunneling. We also demonstrate that by 
properly designing the active regions of QCLs, one can reduce the intrinsic linewidth according to 
our model. &copy;2012 Optical Society of America. 
Number of references:34 
Main heading:Resonant tunneling 
Controlled terms:Dynamics - Linewidth - Quantum cascade lasers 
Uncontrolled terms:Active regions - Coherent interaction - Coupling strengths - Dephasing rates - 
Langevin - Midinfrared - Rate-equation models - Strong coupling - Theoretical models 
Classification code:931 Classical Physics; Quantum Theory; Relativity 
DOI:10.1364/OE.20.017145 
Database:Compendex 
Compilation and indexing terms, Copyright 2012 Elsevier Inc. 


