
PROCEEDINGS OF SPIE 
 
 
 
 
 

Volume 8631 
 
 

Proceedings of SPIE 0277-786X, V.8631 

SPIE is an international society advancing an interdisciplinary approach to the science and application of light. 

 

Quantum Sensing and 

Nanophotonic Devices X 
 
 

Manijeh Razeghi 

Eric Tournié 

Gail J. Brown 

Editors 
 

 

3–7 February 2013 

San Francisco, California, United States 

 

 

Sponsored and Published by  

SPIE 

 

Quantum Sensing and Nanophotonic Devices X, edited by Manijeh Razeghi, Eric Tournié, Gail J. Brown, 
Proc. of SPIE Vol. 8631, 863101 · © 2013 SPIE · CCC code: 0277-786X/13/$18 · doi: 10.1117/12.2019896

Proc. of SPIE Vol. 8631  863101-1



The papers included in this volume were part of the technical conference cited on the cover and 
title page. Papers were selected and subject to review by the editors and conference program 
committee. Some conference presentations may not be available for publication. The papers 
published in these proceedings reflect the work and thoughts of the authors and are published 
herein as submitted. The publisher is not responsible for the validity of the information or for any 
outcomes resulting from reliance thereon. 
 
Please use the following format to cite material from this book: 
   Author(s), "Title of Paper," in Quantum Sensing and Nanophotonic Devices X, edited by  
Manijeh Razeghi, Eric Tournié, Gail J. Brown, Proceedings of  SPIE Vol. 8631 (SPIE, Bellingham, WA, 
2013) Article CID Number. 
 
ISSN:  0277-786X 
ISBN: 9780819494009 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time)· Fax +1 360 647 1445 
SPIE.org 
 
Copyright © 2013, Society of Photo-Optical Instrumentation Engineers. 
 
Copying of material in this book for internal or personal use, or for the internal or personal use of 
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by 
SPIE subject to payment of copying fees. The Transactional Reporting Service base fee for this 
volume is $18.00 per article (or portion thereof), which should be paid directly to the Copyright 
Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923. Payment may also be made 
electronically through CCC Online at copyright.com. Other copying for republication, resale, 
advertising or promotion, or any form of systematic or multiple reproduction of any material in this 
book is prohibited except with permission in writing from the publisher. The CCC fee code is 
0277-786X/13/$18.00. 
 
Printed in the United States of America. 
 
Publication of record for individual papers is online in the SPIE Digital Library. 

 

SPIEDigitalLibrary.org 
 
 

 
Paper Numbering: Proceedings of SPIE follow an e-First publication model, with papers published 
first online and then in print and on CD-ROM. Papers are published as they are submitted and 
meet publication criteria. A unique, consistent, permanent citation identifier (CID) number is 
assigned to each article at the time of the first publication. Utilization of CIDs allows articles to be 
fully citable as soon as they are published online, and connects the same identifier to all online, 
print, and electronic versions of the publication. SPIE uses a six-digit CID article numbering system 
in which: 

  The first four digits correspond to the SPIE volume number.               
  The last two digits indicate publication order within the volume using a Base 36 numbering 

system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04, 
05, 06, 07, 08, 09, 0A, 0B … 0Z, followed by 10-1Z, 20-2Z, etc. 

The CID Number appears on each page of the manuscript. The complete citation is used on the 
first page, and an abbreviated version on subsequent pages. Numbers in the index correspond to 
the last two digits of the six-digit CID Number. 
 

Proc. of SPIE Vol. 8631  863101-2



  Contents 

  

 
 xiii Conference Committee 

  

 

  KEYNOTE SESSION 

 
   

 8631 04 Room temperature GaN-based spin polarized emitters (Keynote Paper) [8631-63] 

  A. G. Melton, B. Kucukgok, The Univ. of North Carolina at Charlotte (United States); Z. Liu, 

The Univ. of North Carolina at Charlotte (United States) and R&D Ctr. for Semiconductor 

Lighting (China); N. Dietz, Georgia State Univ. (United States); N. Lu, The Univ. of North 

Carolina at Charlotte (United States); I. T. Ferguson, The Univ. of North Carolina at Charlotte 

(United States) and Georgia State Univ. (United States) 

 

       8631 06 Issues in nanophotonics: coupling and phase in resonant tunneling (Keynote Paper)  

[8631-23] 

  R. Tsu, The Univ. of North Carolina at Charlotte (United States) 

 
 

 SESSION 1 THZ QCLS 

 
   

 8631 08 Widely-tuned room-temperature terahertz quantum cascade laser sources (Invited Paper) 

[8631-97] 

  Q. Y. Lu, N. Bandyopadhyay, S. Slivken, Y. Bai, M. Razeghi, Northwestern Univ. (United 

States) 

 

 8631 09 Quantum-limited linewidth in THz quantum cascade lasers (Invited Paper) [8631-3] 

  M. S. Vitiello, CNR, Istituto Nazionale di Ottica and LENS (Italy) and NEST, CNR, Istituto 

Nanoscienze and Scuola Normale Superiore (Italy); L. Consolino, S. Bartalini, A. Taschin, 

CNR, Istituto Nazionale di Ottica and LENS (Italy); A. Tredicucci, NEST, CNR Istituto 

Nanoscienze and Scuola Normale Superiore (Italy); M. Inguscio, CNR, Istituto Nazionale di 

Ottica and LENS (Italy) and Univ. degli Studi di Firenze (Italy); P. De Natale, CNR, Istituto 

Nazionale di Ottica and LENS (Italy) 

 
 

 SESSION 2 IR SPECTROSCOPY TECHNIQUES 

 
   

 8631 0C Reflection-absorption infrared spectroscopy of thin films using an external cavity quantum 

cascade laser [8631-7] 

  M. C. Phillips, I. M. Craig, T. A. Blake, Pacific Northwest National Lab. (United States) 

 

 8631 0D A field-deployable compound-specific isotope analyzer based on quantum cascade laser 

and hollow waveguide [8631-8] 

  S. Wu, A. Deev, PEER Institute (United States) and California Institute of Technology  

  (United States) 

 

 

iii

Proc. of SPIE Vol. 8631  863101-3



 8631 0E Progress toward mid-IR chip-scale integrated-optic TDLAS gas sensors (Invited Paper) 

[8631-9] 

  M. B. Frish, Physical Sciences Inc. (United States); R. Shankar, I. Bulu, I. Frank, Harvard Univ. 

(United States); M. C. Laderer, R. T. Wainner, M. G. Allen, Physical Sciences Inc. (United 

States); M. Lončar, Harvard Univ. (United States) 

 

 8631 0F Phase-locking of surface-emitting THz quantum cascade laser arrays [8631-5] 

  G. Xu, Y. Halioua, R. Colombelli, Institut d'Électronique Fondamentale, Univ. Paris Sud, CNRS 

(France); S. P. Khanna, L. Li, E. H. Linfield, A. G. Davies, Univ. of Leeds (United Kingdom);  

  H. Beere, D. A. Ritchie, Cavendish Lab., Univ. of Cambridge (United Kingdom) 

 
 

 SESSION 3 PLASMON SENSING 

 
   

 8631 0J Differential Fano interference spectroscopy of subwavelength hole arrays for mid-infrared 

mass sensors [8631-13] 

  M. Ortolani, Sapienza Univ. of Rome (Italy) and CNR, Institute for Photonics and 

Nanotechnology (Italy); O. Limaj, Sapienza Univ. of Rome (Italy); F. D'Apuzzo, Istituto 

Italiano di Tecnologia (Italy); V. Giliberti, CNR, Institute for Photonics and Nanotechnology 

(Italy); A. Di Gaspare, F. Mattioli, R. Leoni, CNR, Institute for Photonics and Nanotechnology 

(Italy); S. Sennato, F. Domenici, F. Bordi, S. Lupi, Sapienza Univ. of Rome (Italy) 

 
 

 SESSION 4 MID-IR QCLS 

 
   

 8631 0P Dual section quantum cascade lasers with wide electrical tuning (Invited Paper) [8631-21] 

  S. Slivken, N. Bandyopadhyay, S. Tsao, S. Nida, Y. Bai, Q. Y. Lu, M. Razeghi, Northwestern 

Univ. (United States) 

 
 

 SESSION 5 QWIPS/QDIPS 

 
   

 8631 0R Multi-color QWIP FPAs for hyperspectral thermal emission instruments (Invited Paper)  

  [8631-24] 

  A. Soibel, E. Luong, J. M. Mumolo, J. Liu, S. B. Rafol, S. A. Keo, W. Johnson, D. Willson,  

  C. J. Hill, D. Z.-Y. Ting, S. D. Gunapala, Jet Propulsion Lab. (United States) 

 

 8631 0S Modulation transfer function measurements of QWIP and superlattice focal plane arrays 

(Invited Paper) [8631-25] 

  S. D. Gunapala, D. Z. Ting, S. B. Rafol, A. Soibel, A. Khoshakhlagh, C. Hill, J. K. Liu,  

  J. M. Mumolo, S. A. Keo, Jet Propulsion Lab. (United States) 

 

 8631 0T Dark current in GaAs/AlxGa1-xAs quantum well infrared detectors [8631-26] 

  V. Nathan, Air Force Research Lab. (United States) 

 

 

 

 

 
 

 

iv

Proc. of SPIE Vol. 8631  863101-4



 SESSION 6 ENVIRONMENTAL MONITORING 

 
   

 8631 0W Mid- infrared semiconductor laser based trace gas sensor technologies for environmental 

monitoring and industrial process control (Invited Paper) [8631-29] 

  R. Lewicki, M. Jahjah, Y. Ma, F. K. Tittel, Rice Univ. (United States); P. Stefanski, J. Tarka, 

Wroclaw Univ. of Technology (Poland) 

 

 8631 0X Advanced sensors for Earth-sciences applications (Invited Paper) [8631-30] 

  D. Sonnenfroh, K. Parameswaran, Physical Sciences Inc. (United States); J. Bruno, Maxion 

Technologies, Inc. (United States); K. Repasky, Montana State Univ. (United States) 

 

 8631 0Y Atmospheric and environmental sensing by photonic absorption spectroscopy  

  (Invited Paper) [8631-31] 

  W. Chen, Univ. du Littoral Côte d’Opale (France); T. Wu, Univ. du Littoral Côte d’Opale 

(China), Anhui Institute of Optics & Fine Mechanics (China), and Nanchang Hang Kong 

Univ. (China); W. Zhao, Univ. du Littoral Côte d’Opale (China) and Anhui Institute of Optics 

& Fine Mechanics (China); G. Wysocki, Princeton Univ. (United States); X. Cui, Univ. du 

Littoral Côte d’Opale (China) and Anhui Institute of Optics & Fine Mechanics (China);  

  C. Lengignon, R. Maamary, E. Fertein, C. Coeur, A. Cassez, Univ. du Littoral Côte d’Opale 

(France); Y. Wang, W. Zhang, X. Gao, W. Liu, F. Dong, Anhui Institute of Optics & Fine 

Mechanics (China); G. Zha, X. Zheng, T. Wang, The Hong Kong Polytechnic Univ. (Hong 

Kong, China) 

 

 8631 0Z Part-per-trillion level detection of SF6 using a single-mode fiber-coupled quantum cascade 

laser and a quartz enhanced photoacoustic sensor [8631-32] 

  V. Spagnolo, P. Patimisco, S. Borri, G. Scamarcio, Univ. and Politecnico of Bari (Italy);  

  B. E. Bernacki, Pacific Northwest National Lab. (United States); J. Kriesel, Opto-Knowledge 

Systems Inc. (United States) 

 

 8631 10 Infrared scattering scanning near-field optical microscopy using an external cavity 

quantum cascade laser for nanoscale chemical imaging and spectroscopy of explosive 

residues [8631-37] 

  I. M. Craig, M. C. Phillips, M. S. Taubman, Pacific Northwest National Lab. (United States);  

  E. E. Josberger, M. B. Raschke, Univ. of Colorado Boulder (United States) 

 
 

 SESSION 7 III-V ON SI INTEGRATION 

 
   

 8631 12 Gallium nitride on silicon for consumer and scalable photonics (Invited Paper) [8631-33] 

  C. Bayram, K. T. Shiu, Y. Zhu, C. W. Cheng, D. K. Sadana, IBM Research, T. J. Watson 

Research Ctr. (United States); Z. Vashaei, E. Cicek, R. McClintock, M. Razeghi, Northwestern 

Univ. (United States) 

 

 8631 13 Monolithic tunable single source in the mid-IR for spectroscopy (Invited Paper) [8631-34] 

  M. Carras, G. Maisons, B. Simozrag, V. Trinite, Alcatel-Thales III-V Lab (France); M. Brun,  

  G. Grand, P. Labeye, S. Nicoletti, CEA-LETI (France) 

 

 8631 14 Integrated thin-film GaSb-based Fabry-Perot lasers: towards a fully integrated 

spectrometer on a SOI waveguide circuit [8631-35] 

  N. Hattasan, A. Gassenq, Ghent Univ. (Belgium); L. Cerutti, J. B. Rodriguez, E. Tournié, Univ. 

Montpellier 2, CNRS (France); G. Roelkens, Ghent Univ. (Belgium) 

v

Proc. of SPIE Vol. 8631  863101-5



 SESSION 8 NANOMATERIALS I 

 
   

 8631 17 Nano photoconductive switches for microwave applications (Invited Paper) [8631-40] 

  C. Tripon-Canseliet, UPMC-L2E (France); S. Faci, CNAM (France); D. Decoster, A. Pagies, 

IEMN (France); S. F. Yoon, NTU (Singapore); K. L. Pey, SUTD (Singapore); J. Chazelas, THALES 

DMS (France) 

 

 8631 18 Ultra-short channel field effect transistors based on Ge/Si core/shell nanowires  

(Invited Paper) [8631-41] 

  B.-M. Nguyen, Los Alamos National Lab. (United States); Y. Liu, Sandia National Labs. 

(United States); W. Tang, Univ. of California, Los Angeles (United States) and Los Alamos 

National Lab. (United States); S. T. Picraux, S. A. Dayeh, Los Alamos National Lab. (United 

States) 

 

 8631 19 Tailoring of optical properties of porous nanocolumnar structures and their device 

applications by oblique angle deposition (Invited Paper) [8631-42] 

  J. S. Yu, J. W. Leem, Kyung Hee Univ. (Korea, Republic of) 

 

 

 SESSION 9 SI APDS 

 
   

 8631 1B Large-area CMOS SPADs with very low dark counting rate [8631-44] 

  D. Bronzi, F. Villa, S. Bellisai, Politecnico di Milano (Italy); S. Tisa, Micro Photon Device S.r.l. 

(Italy); A. Tosi, G. Ripamonti, Politecnico di Milano (Italy); F. Zappa, Politecnico di Milano 

(Italy) and Micro Photon Device S.r.l. (Italy); S. Weyers, D. Durini, W. Brockherde,  

  U. Paschen, Fraunhofer Institute for Microelectronic Circuits and Systems IMS (Germany) 

 

 8631 1C Low afterpulsing and narrow timing response InGaAs/InP Single-Photon Avalanche Diode 

[8631-45] 

  A. Tosi, F. Acerbi, M. Anti, F. Zappa, Politecnico di Milano (Italy) 

 

 8631 1D A 48-pixel array of single photon avalanche diodes for multispot single molecule analysis 

[8631-46] 

  A. Gulinatti, I. Rech, Politecnico di Milano (Italy); P. Maccagnani, IMM-CNR sezione di 

Bologna (Italy); M. Ghioni, Politecnico di Milano (Italy) and MPD Micro-Photon-Devices 

(Italy) 

 

 8631 1F Monolithic time-to-digital converter chips for time-correlated single-photon counting and 

fluorescence lifetime measurements [8631-48] 

  B. Markovic, D. Tamborini, S. Bellisai, A. Bassi, A. Pifferi, F. Villa, G. M. Padovini, A. Tosi, 

Politecnico di Milano (Italy) 

 

 8631 1G InGaAs/InP SPAD photon-counting module with auto-calibrated gate-width generation 

and remote control [8631-49] 

  A. Tosi, A. Ruggeri, A. Bahgat Shehata, A. Della Frera, C. Scarcella, Politecnico di Milano 

(Italy); S. Tisa, A. Giudice, Micro Photon Devices Srl (Italy) 

 
 
 
 
 

vi

Proc. of SPIE Vol. 8631  863101-6



 SESSION 10 HIGH-TEMPERATURE PHOTODETECTORS 

 
   

 8631 1I InAs/InAsSb type-II superlattice infrared nBn photodetectors and their potential for 

operation at high temperatures [8631-51] 

  O. O. Cellek, Z.-Y. He, Z.-Y. Lin, H. S. Kim, S. Liu, Y.-H. Zhang, Arizona State Univ.  

  (United States) 

 

 8631 1J High operation temperature of HgCdTe photodiodes by bulk defect passivation  

  (Invited Paper) [8631-52] 

  P. Boieriu, S. Velicu, R. Bommena, C. Buurma, C. Blisset, EPIR Technologies, Inc. (United 

States); C. Grein, Sivananthan Laboratories, Inc. (United States) and Univ. of Illinois at 

Chicago (United States); S. Sivananthan, Univ. of Illinois at Chicago (United States);  

  P. Hagler, Missile Defense Agency (United States) 

 

 8631 1K High performance bias-selectable dual-band short-/mid-wavelength infrared 

photodetectors based on type-II InAs/GaSb/AlSb superlattices [8631-98] 

  A. M. Hoang, G. Chen, A. Haddadi, M. Razeghi, Northwestern Univ. (United States) 

 

 8631 1M Noise in InAs/GaSb type-II superlattice photodiodes [8631-56] 

  R. Rehm, A. Wörl, M. Walther, Fraunhofer Institute for Applied Solid State Physics IAF 

(Germany) 

 

 SESSION 11 6.1 A MATERIALS AND LASERS 

 
   

 8631 1N Towards the production of very low defect GaSb and InSb substrates: bulk crystal growth, 

defect analysis and scaling challenges (Invited Paper) [8631-57] 

  R. Martinez, S. Amirhaghi, B. Smith, A. Mowbray, M. J. Furlong, Wafer Technology Ltd. 

(United Kingdom); J. P. Flint, G. Dallas, G. Meshew, J. Trevethan, Galaxy Compound 

Semiconductors Inc. (United States) 

 

 8631 1O Mid-IR distributed-feedback interband cascade lasers (Invited Paper) [8631-58] 

  C. S. Kim, US Naval Research Lab. (United States); M. Kim, Sotera Defense Solutions, Inc. 

(United States); J. Abell, W. W. Bewley, C. D. Merritt, C. L. Canedy, I. Vurgaftman,  

  J. R. Meyer, US Naval Research Lab. (United States) 

 

 8631 1P Low threshold interband cascade lasers (Invited Paper) [8631-59] 

  S. Höfling, R. Weih, A. Bauer, A. Forchel, M. Kamp, Julius-Maximilians-Univ. Würzburg 

(Germany) 

 

 8631 1Q InAs-based dilute nitride materials and devices for the mid-infrared spectral range  

  (Invited Paper) [8631-60] 

  A. Krier, M. de la Mare, Q. Zhuang, P. J. Carrington, Lancaster Univ. (United Kingdom);  

  A. Patane, Univ. of Nottingham (United Kingdom) 

 

 8631 1R Mid-infrared external cavity lasing through suppression of Fabry-Perot oscillation [8631-61] 

  M. Q. Huda, Univ. of Alberta (Canada); J. Tulip, Boreal Laser Inc. (Canada); W. Jäger, Univ. 

of Alberta (Canada) 

 
 
 
 

vii

Proc. of SPIE Vol. 8631  863101-7



 SESSION 12 NON-LINEAR OPTICS 

 
   

 8631 1S The Micro-OPO: an alternative for ultra-compact largely tuneable mid-infrared sources 

(Invited Paper) [8631-64] 

  M. Raybaut, J. B. Dherbecourt, J. M. Melkonian, A. Godard, M. Lefebvre, ONERA (France); 

E. Rosencher, ONERA (France) and Ecole Polytechnique (France) 

 

 8631 1T Fabrication and characterization of lateral polar GaN structures for second harmonic 

generation (Invited Paper) [8631-65] 

  M. P. Hoffmann, North Carolina State Univ. (United States); M. Gerhold, US Army Research 

Office (United States); R. Kirste, A. Rice, C.-R. Akouala, North Carolina State Univ. (United 

States); J. Q. Xie, S. Mita, HexaTech, Inc. (United States); R. Collazo, Z. Sitar, North Carolina 

State Univ. (United States) 

 

 8631 1V Mid-wave infrared and terahertz quantum cascade lasers based on resonant nonlinear 

frequency mixing (Invited Paper) [8631-67] 

  A. Vizbaras, Technische Univ. München (Germany) and Brolis Semiconductors Inc 

(Lithuania); K. Vijayraghavan, The Univ. of Texas at Austin (United States); F. Demmerle, 

Technische Univ. München (Germany); M. Jang, The Univ. of Texas at Austin (United 

States); G. Boehm, R. Meyer, Technische Univ. München (Germany); M. A. Belkin, The Univ. 

of Texas at Austin (United States); M.-C. Amann, Technische Univ. München (Germany) 

 

 8631 1W Recent developments in high-power two-wavelength vertical external-cavity surface-

emitting lasers (Invited Paper) [8631-68] 

  M. Fallahi, C. Hessenius, M. Lukowski, College of Optical Sciences, Univ. of Arizona (United 

States) 

 
 

 SESSION 13 PLASMONICS 

 
   

 8631 20 GaSb-based all-semiconductor mid-IR plasmonics (Invited Paper) [8631-72] 

  T. Taliercio, V. Ntsame Guilengui, L. Cerutti, J.-B. Rodriguez, E. Tournié, Institut d’Electronique 

du Sud, CNRS, Univ. Montpellier 2 (France) 

 
 

 SESSION 14 NANOPHOTONICS 

 
   

 8631 22 Infrared spectral filters based on guided-mode resonance with subwavelength structures 

(Invited Paper) [8631-74] 

  E. Sakat, ONERA The French Aerospace Lab (France) and Lab. de Photonique et de 

Nanostructures, CNRS (France); G. Vincent, ONERA The French Aerospace Lab (France);  

  P. Ghenuche, N. Bardou, S. Collin, F. Pardo, J.-L. Pelouard, Lab. de Photonique et de 

Nanostructures, CNRS (France); R. Haïdar, ONERA The French Aerospace Lab (France) 

 

 8631 23 Ultrastrong optical modulation in waveguides by conducting interfaces [8631-75] 

  F. Karimi, S. Khorasani, Sharif Univ. of Technology (Iran, Islamic Republic of) 

 
 
 
 
 

viii

Proc. of SPIE Vol. 8631  863101-8



 SESSION 15 NANOMATERIALS II 

 
   

 8631 26 Structural and optical properties of (In,Ga)As/GaP quantum dots and (GaAsPN/GaPN) 

diluted-nitride nanolayers coherently grown onto GaP and Si substrates for photonics and 

photovoltaics applications (Invited Paper) [8631-78] 

  O. Durand, C. Robert, T. Nguyen Thanh, S. Almosni, Univ. Européenne de Bretagne 

(France); T. Quinci, Univ. Européenne de Bretagne (France) and INES–CEA (France);  

  J. Kuyyalil, C. Cornet, A. Létoublon, C. Levallois, J.-M. Jancu, J. Even, L. Pédesseau,  

  M. Perrin, N. Bertru, A. Sakri, Univ. Européenne de Bretagne (France); N. Boudet, CRG-

D2AM, ESRF & Inst. Néel, CNRS-UJF (France); A. Ponchet, CEMES-CNRS, Univ. de Toulouse 

(France); P. Rale, L. Lombez, J.-F. Guillemoles, IRDEP, CNRS (France); X. Marie, A. Balocchi, 

Univ. de Toulouse, INSA, CNRS, UPS (France); P. Turban, S. Tricot, Institut de Physique de 

Rennes, CNRS, Univ. de Rennes 1 (France); M. Modreanu, Univ. College Cork (Ireland);  

  S. Loualiche, A. Le Corre, Univ. Européenne de Bretagne (France) 

 

 8631 27 Short-wave infrared colloidal quantum dot photodetectors on silicon [8631-79] 

  C. Hu, A. Gassenq, Ghent Univ., IMEC (Belgium); Y. Justo, Ghent Univ. (Belgium); S. Yakunin, 

W. Heiss, Johannes Kepler Univ. of Linz (Austria); Z. Hens, Ghent Univ. (Belgium); G. Roelkens, 

Ghent Univ., IMEC (Belgium) 

 

 8631 28 Optoelectronic properties of hexagonal boron nitride epilayers (Invited Paper) [8631-80] 

  X. K. Cao, S. Majety, J. Li, J. Y. Lin, H. X. Jiang, Texas Tech Univ. (United States) 

 

 8631 29 Thermal conductivity tensor of semiconductor layers using two-wire 3-ω method [8631-94] 

  C. Zhou, Northwestern Univ. (United States); G. Koblmüller, M. Bichler, G. Abstreiter, 

Technische Univ. München (Germany); M. Grayson, Northwestern Univ. (United States) 

 

 8631 2A Transport properties related to spin-orbit interaction (Invited Paper) [8631-73] 

  H.-J. Drouhin, Ecole Polytechnique (France); F. Bottegoni, Ecole Polytechnique (France) 

and Politecnico di Milano (Italy); A. Ferrari, Politecnico di Milano (Italy); T. L. H. Nguyen, 

Institute of Physics (Viet Nam); J.-E. Wegrowe, Ecole Polytechnique (France); G. Fishman, 

Univ. Paris-Sud (France) 

 
 

 SESSION 16 THZ AND INFRARED TECHNOLOGY 

 
   

 8631 2B Quantum-dot micropillars for parametric THz emission (Invited Paper) [8631-81] 

  S. Mariani, A. Andronico, I. Favero, S. Ducci, Y. Todorov, C. Sirtori, Univ. Paris Diderot, Lab. 

MPQ, CNRS (France); M. Kamp, Julius Maximilian Univ. of Würzburg (Germany); J. Claudon, 

J. M. Gérard, CEA-CNRS-UJF, CEA, INAC, SP2M (France); T. Wang, P. U. Jepsen, Technical 

Univ. of Denmark (Denmark); G. Leo, Univ. Paris Diderot, Lab. MPQ, CNRS (France) 

 

 8631 2C Electronic temperature in phonon-photon-phonon terahertz quantum cascade devices 

with high-operating temperature performance [8631-82] 

  G. Scamarcio, P. Patimisco, M. V. Santacroce, P. Tempesta, V. Spagnolo, Univ. and 

Politecnico of Bari (Italy); M. S. Vitiello, NEST, Istituto Nanoscienze (Italy); E. Dupont,  

  S. Fathololoumi, S. R. Laframboise, National Research Council of Canada (Canada);  

  S. G. Razavipour, Z. Wasilewski, D. Ban, Univ. of Waterloo  (Canada); H. C.  Liu, Shanghai 

Jiao Tong Univ. (China) 

 

 

 

ix

Proc. of SPIE Vol. 8631  863101-9



 8631 2E Room-temperature nanowire terahertz photodetectors [8631-84] 

  L. Romeo, NEST, Istituto Nanoscienze (Italy); D. Coquillant, Lab. Charles Coulomb, CNRS-

Univ. Montpellier 2 (France); L. Viti, D. Ercolani, L. Sorba, NEST, Istituto Nanoscienze (Italy); 

W. Knap , Lab. Charles Coulomb, CNRS-Univ. Montpellier 2 (France); A. Tredicucci,  

  M. S. Vitiello, NEST, Istituto Nanoscienze (Italy) 

 

 8631 2F Rapid screening and identification of illicit drugs by IR absorption spectroscopy and gas 

chromatography (Invited Paper) [8631-85] 

  S. Mengali, N. Liberatore, D. Luciani, R. Viola, Centro Ricerche Elettro Ottiche (Italy);  

  G. C. Cardinali, I. Elmi, A. Poggi, S. Zampolli, CNR-IMM (Italy); E. Biavardi, E. Dalcanale, Univ. 

di Parma and INSTM (Italy); F. Bonadio, O. Delemont, P. Esseiva, Univ. de Lausanne 

(Switzerland); F. S. Romolo, Univ. de Lausanne (Switzerland) and Univ. "La Sapienza" (Italy) 

 

 

 SESSION 17 IR SPECTROSCOPY 

 
   

 8631 2G CW DFB RT diode laser based sensor for trace-gas detection of ethane using novel 

compact multipass gas absorption cell  [8631-86] 

  M. Jahjah, R. Lewicki, F. K. Tittel, Rice Univ. (United States); K. Krzempek, P. Stefanski, 

Wroclaw Univ. of Technology (Poland); S. So, D. Thomazy, Sentinel Photonics (United States) 

 

 8631 2H Quantum cascade laser based standoff photoacoustic detection of explosives using ultra-

sensitive microphone and sound reflector  [8631-87] 

  X. Chen, D. Guo, F.-S. Choa, Univ. of Maryland, Baltimore County (United States);  

  C.-C. Wang, S. Trivedi, Brimrose Corp. of America (United States); J. Fan, Adtech Optics, 

Inc. (United States) 

 

 8631 2I Broadband-tunable external-cavity quantum cascade lasers for the spectroscopic 

detection of hazardous substances (Invited Paper) [8631-15] 

  S. Hugger, F. Fuchs, J. Jarvis, M. Kinzer, Q. K. Yang, R. Driad, R. Aidam, J. Wagner, 

Fraunhofer Institute for Applied Solid State Physics (IAF) (Germany) 

 
 

 SESSION 18 MID-IR LASERS 

 
   

 8631 2L Single QCL-based sensor measuring the simultaneous displacement of independent 

targets [8631-88] 

  L. Columbo, CNR-IFN UOS Bari (Italy) and Univ. dell’Insubria (Italy); F. P. Mezzapesa,  

  M. Brambilla, M. Dabbicco, G. Scamarcio, CNR-IFN UOS Bari (Italy) and Univ. degli Studi e 

Politecnico di Bari (Italy) 

 

 8631 2M Toward on-chip mid-infrared chem/bio sensors using quantum cascade lasers and 

substrate-integrated semiconductor waveguides [8631-89] 

  X. Wang, M. Sieger, B. Mizaikoff, Univ. of Ulm (Germany) 

 

 8631 2N Tunable excitation of mid-infrared optically pumped semiconductor lasers (Invited Paper) 

[8631-62] 

  L. J. Olafsen, J. Kunz, Baylor Univ. (United States); A. P. Ongstad, R. Kaspi, Air Force 

Research Lab. (United States) 

 

x

Proc. of SPIE Vol. 8631  863101-10



 8631 2O Recent advances in GaSb-based structures for mid-infrared emitting lasers: spectroscopic 

study (Invited Paper) [8631-95] 

  G. Sęk, M. Motyka, F. Janiak, K. Ryczko, J. Misiewicz, Wroclaw Univ. of Technology (Poland); 

A. Bauer, M. Dallner, R. Weih, S. Höfling, A. Forchel, Julius Maximilian Univ. of Würzburg  

(Germany); S. Belahsene, G. Boissier, Y. Rouillard, Institut d’Electronique du Sud, Univ. of 

Montpellier 2, CNRS (France) 

 
 

 SESSION 19 MID-IR DETECTORS 

 
   

 8631 2P InAs/GaSb superlattice pin photodiode: choice of the SL period to enhance the 

temperature operation in the MWIR domain (Invited Paper) [8631-53] 

  P. Christol, R. Taalat, M. Delmas, J. B. Rodriguez, Institut d’Electronique du Sud, CNRS, Univ. 

Montpellier 2 (France); E. Giard, I. Ribet-Mohamed, ONERA (France) 

 

 

  POSTER  SESSION 

 
   

 8631 2S Investigation of temperature dependence on heterojunction bipolar light-emitting 

transistors embedded InGaAs/GaAs quantum wells [8631-90] 

  T. H. Huang, H. J. Chang, K. M. Huang, S. Y. Chiu, Y. L. Lee, W. J. Hong, C. L. Ho, M. C. Wu, 

National Tsing Hua Univ. (Taiwan) 

 

 8631 2T Nanostructured enhanced chemical sensing surfaces for mid-IR molecular absorption 

[8631-91] 

  L. Dunbar, CSEM SA (Switzerland); E. Threlfall, Photon Design (United Kingdom); R. Eckert,  

  S. Angeloni, R. P. Stanley, CSEM SA (Switzerland) 

 
 

   Author Index 

xi

Proc. of SPIE Vol. 8631  863101-11



Proc. of SPIE Vol. 8631  863101-12



Conference Committee 
 
 
Symposium Chair 

        David L. Andrews, University of East Anglia Norwich (United Kingdom) 
 

Symposium Cochairs 

        Alexei L. Glebov, OptiGrate Corporation (United States) 
        Klaus P. Streubel, OSRAM GmbH (Germany) 

 

Program Track Chair 

                 Ali Adibi, Georgia Institute of Technology (United States) 
 

Conference Chair 

Manijeh Razeghi, Northwestern University (United States) 
 

Conference Cochairs 

Eric Tournié, Université Montpellier 2 (France) 
Gail J. Brown, Air Force Research Laboratory (United States) 

 

Conference Program Committee 

Jong Hyeob Baek, Korea Photonics Technology Institute  
   (Korea, Republic of) 
Can Bayram, IBM Thomas J. Watson Research Center (United States) 
Vincent Berger, Université Paris 7-Denis Diderot (France) 
David A. Cardimona, Air Force Research Laboratory (United States) 
Vincent A. Cassella, U.S. Naval Research Laboratory (United States) 
Raffaele Colombelli, Institut d'Électronique Fondamentale (France) 
Henry O. Everitt, Duke University (United States) and U.S. Army   
   Research, Development and Engineering Command  
   (United States) 
Siamak Forouhar, Jet Propulsion Laboratory (United States) 
Michael D. Gerhold, U.S. Army Research Office (United States) 
Robin K. Huang, TeraDiode, Inc. (United States) 
John E. Hubbs, Ball Aerospace & Technologies Corporation  
   (United States) 
Jean-Pierre Huignard, Jphopto (France) 
 

xiii

Proc. of SPIE Vol. 8631  863101-13



Christine A. Jhabvala, NASA Goddard Space Flight Center  
   (United States) 
Woo-Gwang Jung, Kookmin University (Korea, Republic of) 
Tsukuru Katsuyama, Sumitomo Electric Industries, Ltd. (Japan) 
Shigeyuki Kuboya, The University of Tokyo (Japan) 
Patrick Kung, The University of Alabama (United States) 
Armin Lambrecht, Fraunhofer-Institut für Physikalische Messtechnik   
   (Germany) 
Tariq Manzur, Naval Undersea Warfare Center (United States) 
Ryan P. McClintock, Northwestern University (United States) 
Jerry R. Meyer, U.S. Naval Research Laboratory (United States) 
Jan Misiewicz, Wroclaw University of Technology (Poland) 
Vaidya Nathan, Air Force Research Laboratory (United States) 
Joseph G. Pellegrino, U.S. Army Night Vision & Electronic Sensors  
   Directorate (United States) 
Nicolas Péré-Laperne, Laboratoire de Photonique et de   
   Nanostructures (France) 
Alan V. Sahakian, Northwestern University (United States) 
Marija Strojnik Scholl, Centro de Investigaciones en Óptica, A.C. 

(Mexico) 
Rengarajan Sudharsanan, Spectrolab, Inc. (United States) 
Eric B. Takeuchi, Daylight Solutions Inc. (United States) 
Ferechteh Hosseini Teherani, Nanovation (France) 
Meimei Z. Tidrow, U.S. Army Night Vision & Electronic Sensors  
   Directorate (United States) 
Miriam S. Vitiello, Consiglio Nazionale delle Ricerche (Italy) 
Sheng Wu, California Institute of Technology (United States) 
John M. Zavada, National Science Foundation (United States) 

 

Session Chairs 

Keynote Session 
Manijeh Razeghi, Northwestern University (United States) 
Armin Lambrecht, Fraunhofer-Institut für Physikalische Messtechnik  
   (Germany) 
Jean-Pierre Huignard, Jphopto (France) 

 
1     THz QCLs 

Jerry R. Meyer, U.S. Naval Research Laboratory (United States) 
John M. Zavada, National Science Foundation (United States) 

 
2     IR Spectroscopy Techniques 

Jae Su Yu, Kyung Hee University (Korea, Republic of) 
Sven Höfling, Julius-Maximilians-Universität Würzburg (Germany) 

 
 
 

xiv

Proc. of SPIE Vol. 8631  863101-14



3     Plasmon Sensing 
Agnes Maitre, Université Pierre et Marie Curie (France) 
Stefano Barbieri, Université Paris 7-Denis Diderot (France) 

 
4     Mid-IR QCLs 

Kwok Keung Law, Naval Air Warfare Center Weapons Division  
   (United States) 
Carlo Sirtori, Université Paris 7-Denis Diderot (France) 

 
5      QWIPS/QDIPs 

Marija Strojnik Scholl, Centro de Investigaciones en Óptica, A.C.  
   (Mexico) 
Philippe Christol, Institut d'Electronique du Sud (France) 

 
6      Environmental Monitoring 

Tariq Manzur, Naval Undersea Warfare Center (United States) 
Sheng Wu, California Institute of Technology (United States) 

 
7      III-V on Si Integration 

Shigeyuki Kuboya, The University of Tokyo (Japan) 
Michael D. Gerhold, U.S. Army Research Office (United States) 

 
8      Nanomaterials I 

Tsukuru Katsuyama, Sumitomo Electric Industries, Ltd. (Japan) 
Alberto Piqué, U.S. Naval Research Laboratory (United States) 

 
9      Si APDs 

Jong Hyeob Baek, Korea Photonics Technology Institute (Korea,  
   Republic of) 
Siamak Forouhar, Jet Propulsion Laboratory (United States) 

 
10    High-Temperature Photodetectors 

Christian P. Morath, Air Force Research Laboratory (United States) 
Joseph G. Pellegrino, U.S. Army Night Vision & Electronic Sensors  
   Directorate (United States) 

 
11    6.1 A Materials and Lasers 

Patrick Kung, University of Alabama (United States) 
Steven Slivken, Northwestern University (United States) 

 
12    Non-Linear Optics 

Anthony Krier, Lancaster University (United Kingdom) 
Eric Tournié, Université Montpellier 2 (France) 

 
13    Plasmonics 

Miriam S. Vitiello, Consiglio Nazionale delle Ricerche (Italy) 
Matthew Grayson, Northwestern University (United States) 

xv

Proc. of SPIE Vol. 8631  863101-15



14    Nanophotonics 
Jingyu Lin, Texas Tech University (United States) 
Woo-Gwang Jung, Kookmin University (Korea, Republic of) 

 
15    Nanomaterials II 

Grzegorz Sek, Wroclaw University of Technology (Poland) 
Ferechteh Hosseini Teherani, Nanovation (France) 

 
 16   THz and Infrared Technology 

Can Bayram, IBM Thomas J. Watson Research Center (United States) 
Emmanuel Rosencher, ONERA (France) and Ecole Polytechnique  
   (France) 

 
17    IR Spectroscopy 

Stefano Barbieri, Université Paris 7-Denis Diderot (France) 
Henri-Jean Drouhin, Ecole Polytechnique (France) 

 
18    Mid-IR Lasers 

Gail J. Brown, Air Force Research Laboratory (United States) 
Frank K. Tittel, Rice University (United States) 

 
19    Mid-IR Detectors 

Binh-Minh Nguyen, Los Alamos National Laboratory (United States) 
Eric Tournié, Université Montpellier 2 (France) 

 
 

 

xvi

Proc. of SPIE Vol. 8631  863101-16


