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 BIOGRAPHY 

Christian Pflügl: Dr. Pflügl is a co-founder and current Vice President of Research and 

Development at Eos Photonics, where he advances the state of the art in Quantum 

Cascade Lasers (QCLs) by demonstrating how new designs and fabrication techniques 

can enhance QCL commercialization.  

From 2002 to 2006, Dr. Pflügl worked in the group of Prof. G. Strasser at the 

Technical University of Vienna. His work focused on the design and the fabrication of 

first and second order DFB lasers and quantum design of QCLs. Dr. Pflügl was then 

appointed a Research Associate at Harvard University in the group of Prof. Federico 

Capasso, where he worked for four years until founding and joining Eos Photonics in 

2011. At Harvard, he worked on the development of high power QCLs and QCL-based 

mid-infrared spectrometers and initiated high profile collaborations with world-renowned 

industrial partners.  

Dr. Pflügl received his Ph.D. in Electrical Engineering in 2005 from the Vienna University of Technology, Austria 

and his M.S. in Applied Physics from the University of Regensburg, Germany in 2002. Dr. Pflügl has authored or 

coauthored more than 50 technical papers in refereed journals and more than 90 contributed and invited conference 

proceeding papers/presentations in the fields of Quantum Cascade Lasers, Semiconductor Technology and Photonics.  

He has also authored or co-authored numerous granted and provisional patents. 

TECHNICAL ABSTRACT   

Since their invention in 1994, mid-infrared Quantum Cascade Lasers (QCLs) have attracted increasing interest for 

several applications, such as infrared countermeasures and chemical sensing. Recent breakthrough results achieved 

during the DARPA EMIL (Efficient Mid-Wave Infrared Lasers) program have strongly contributed to this development. 

Single devices operated in continuous wave at room temperature have reached multi-Watt output power with efficiencies 

exceeding 20%, making them attractive for high power applications such as infrared countermeasures. [1-3] For 

spectroscopy, distributed feedback (DFB) QCL technology has been successfully commercialized and those devices are 

employed for a variety of applications including greenhouse gas detection, industrial process control, and explosives 

detection. [4] While the use of single devices has demonstrated the potential of QCLs for the above mentioned 

applications, next generation devices with higher power and increased spectral coverage are sought to increase the 

application space for QCL technology.  

Increased tuning has been demonstrated by integrating QCLs into external-cavity (EC) configurations; however this 

approach suffers from sophisticated alignment procedures, and long spectrum acquisition times because of the 

mechanical tuning mechanism. [5] A large spectral tuning range can also be achieved by integrating many DFB lasers 

into a monolithic DFB QCL array - see Figure 1. [6, 7] Our QCL array approach is based on proprietary technology and 

inventions pioneered by the group of Prof. Federico Capasso at Harvard University and further developed by Eos 

Photonics. Each element of the array is individually addressable and emits by design at a slightly different wavelength.  

The wavelength difference between neighboring elements is smaller than the tuning range of each laser, enabling fast 

and continuous spectral tuning without gaps. We have demonstrated coverage up to 200cm
-1

 [8] and have developed 

solutions to combine the output beams of the individual emitters in the array. [9,10]  
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Array technology is also a very promising candidate for high power applications [11] since the output power of 

single devices is inherently limited by thermal and beam quality considerations. Combining the output power of all array 

emitters with our beam combining solutions allows for power scaling without degrading beam quality. The output power 

can be further increased by monolithically integrated power amplifiers in front of the individual lasers of the array. We 

have recently shown that by using power amplifiers the output of single DFB devices can be increased by a factor of 15 

while maintaining good beam quality. [12] 

Eos Photonics is currently also developing next generation devices with increased tunability and ruggedness. We 

have made significant progress towards this goal through the use of a three-section QCL that consists of a standard 

Fabry-Perot section placed between two sections that have buried sampled gratings etched into the waveguide, which 

provide wavelength-specific feedback to the cavity. 

 

References: 

[1] A. Lyakh, R. Maulini, A. Tsekoun, R. Go, C. Pflügl, L. Diehl, et al., Appl. Phys. Lett. 95, 141113 (2009). 

[2] A. Lyakh, R. Maulini, A. Tsekoun, R. Go, C. Kumar N. Patel, Optics Express 20, 4382 (2012). 

[3] Y. Bai, N. Bandyopadhyay, S. Tsao, S. Slivken, and M. Razeghi, Appl. Phys. Lett. 98, 181102 (2011). 

[4] see for example: www.cascade-technologies.com 

[5] A. Hugi, R. Terrazi, Y. Bonetti, A. Wittman, et al.. Appl. Phys. Lett. 95, 061103 (2009). 

[6] B. G. Lee, M. A. Belkin, R. Audet, J. MacArthur, L. Diehl, C. Pflügl, et al., App. Phys. Lett. 91, 231101 (2007). 

[7] B. G. Lee, M. A. Belkin, C. Pflügl, L. Diehl, et al., IEEE J. of Quant. Electr. 45, 554 (2009). 

[8] B. G. Lee, H. A. Zhang, C. Pflügl, L. Diehl, et al., IEEE Photon. Techn. Lett. 21, 914 (2009). 

[9] B. G. Lee, J. Kansky, A. K. Goyal, C. Pflügl, L. Diehl, et al., Optics Express 17, 16216 (2009). 

[10] A. K. Goyal, M. Spencer, O. Shatrovoy, B. G. Lee, L. Diehl, C. Pflügl, et al. Optics Express 19, 26725 (2011). 

[11] M. Razeghi,et al. Proc. SPIE 8069, 806905 (2011). 

[12] S. Menzel, L. Diehl, C. Pflügl et al, Optics Express 19, 16229 (2011). 

 

Acknowledgement: We gratefully acknowledge the following people who contributed to the work presented in this 

paper: T. Mansipur, R. Blanchard, S. Menzel, M. Lončar, Yong Huang, Jae-Hyun Ryou, and Russell D. Dupuis. We 

acknowledge funding from the Department of Homeland Security SBIR program under Grant No. D11PC20139, as well 

as the Defense Threat Reduction Agency-Joint Science and Technology Office for Chemical and Biological Defense 

under Grant No. HDTRA1-10-1-0031-DOD. Part of the device processing was done at the Center for Nanoscale 

Systems (CNS) at Harvard University. Harvard-CNS is a member of the National Nanotechnology Infrastructure 

Network (NNIN). 

Keywords: Quantum Cascade Lasers, Tunable Semiconductor Lasers, Mid-infrared Spectroscopy, Infrared 

countermeasures, Explosives Detection 

Figure 1 – Left: A fabricated QCL 

array with 32 lasers on a single chip, 

placed on top of a dime for size 

comparison.  The entire chip is less than 

4 x 5 mm
2
 in size. Right: Spectra of the 

32 single-mode distributed-feedback 

lasers in the array.  For this particular 

array laser wavelengths are spaced ~22 

nm apart and span the range from 8.73 

to 9.43 m (1060 to 1150 cm
-1

).  Inset: 

Spectrum of a representative laser in the 

array on a log scale. 


