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TECHNICAL ABSTRACT 
In the Mid-Infrared the Distributed Feedback (DFB) Quantum Cascade Lasers (QCL) are among the favoured 

sources for the Laser Spectroscopy [Maisons 2010]. In order to detect complex molecules or a set of simple molecules, 
one needs a narrow-linewidth tunable source suitable to scan few tens of wavenumbers. Monolithic tuneable sources are 
very appealing for spectroscopy applications because of the compactness, the robustness and the usability. A single DFB 
QCL has a limited tuneability, the two main leverages being the temperature and the current (Fig. 1).  

 

 
Fig.1: Spectra of a single DFB QCL with a top metal grating in continuous wave. Inset: Tuning of the DFB 

QCL with the temperature.  
 

Temperature tuning can only be used for very slow scans and only current tuning can provide tuning rates 
above the Hz range. However, both tunings are limited to a few wavenumbers (typically 4-6 cm-1 and 20 cm-1 for current 
and temperature in a cryogenic setup, respectively). Recently, arrays DFB lasers working at different wavelengths with 
interesting full tuning properties were proposed [Razeghi 2011, Lee 2009]. Since each laser has a different output facet, 
their use in commercial systems is not straightforward. The output of different laser sources can be combined together by 
the use of a multiplexer providing that suitable materials stack for core/cladding fabrication is available (Fig. 2).  



 

 

 
Fig.2: Scheme of the single monolithic broad source with an array of DFB QCL.  

 
Silicon-on-insulator (SOI) has been used for NIR photonic devices for more than 20 years with excellent results 

and it represent the standard for integrated photonics for datacom. However, this approach is restricted to wavelengths 
below 4 µm because of SiO2 absorption. A viable way to exploit this configuration in the Mid-IR while still using 
microelectronics compatible materials is to develop passive photonics devices based on a low-losses semiconducting 
materials. This is currently explored by CEA-Leti and III-V Lab (FIG 2) to combine different QCLs on a single output.  

. 
Such a stack, combined with an innovative top metal grating DFB QCL [Carras 2006, 2010], can cover the full 

Mid-IR range and it offers the undeniable advantage of being fully compatible with standard CMOS technology, which 
allow mass production at very low cost.  
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