
PROCEEDINGS OF SPIE 

 
 
 
 

Volume 10123 
 
 

Proceedings of SPIE 0277-786X, V. 10123 

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

 

Novel In-Plane Semiconductor 
Lasers XVI 
 
 
Alexey A. Belyanin 
Peter M. Smowton 
Editors 
 
 
30 January–2 February 2017 
San Francisco, California, United States 
 
 
Sponsored and Published by  
SPIE 
 

Novel In-Plane Semiconductor Lasers XVI, edited by Alexey A. Belyanin,
Peter M. Smowton, Proc. of SPIE Vol. 10123, 1012301 · © 2017 SPIE

CCC code: 0277-786X/17/$18 · doi: 10.1117/12.2275505

Proc. of SPIE Vol. 10123  1012301-1



The papers 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. Additional 
papers and presentation recordings may be available online in the SPIE Digital Library at 
SPIEDigitalLibrary.org.  
 
The papers 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 these proceedings: 
  Author(s), "Title of Paper," in Novel In-Plane Semiconductor Lasers XVI, edited by Alexey A. 
Belyanin, Peter M. Smowton, Proceedings of SPIE Vol. 10123 (SPIE, Bellingham, WA, 2017) Seven-
digit Article CID Number. 
 
ISSN: 0277-786X 
ISSN: 1996-786X (electronic) 
 
ISBN: 9781510606876 
ISBN: 9781510606883 (electronic) 
 
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 © 2017, 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/17/$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. A unique citation 
identifier (CID) number is assigned to each article at the time of 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 and print versions of the publication. SPIE uses a seven-digit CID article 
numbering system structured as follows: 

 The first five 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.  

Proc. of SPIE Vol. 10123  1012301-2



  Contents  
 
 
 vii Authors 
 ix Conference Committee 
 
 
  MATERIALS 
 
   

 10123 06 High-bandwidth temperature-stable 1.55-μm quantum dot lasers (Invited Paper) [10123-5] 
   
 
  NITRIDES 
 
   

 10123 08 Analysis of waveguide architectures of InGaN/GaN diode lasers by nearfield optical 
microscopy [10123-7] 

   
 10123 0A GaInN laser diodes from 440 to 530nm: a performance study on single-mode and multi-

mode R&D designs (Invited Paper) [10123-9] 
   
 
  MODE LOCKING 
 
   

 10123 0C Pulse train stability of passively mode-locked semiconductor lasers (Invited Paper) 
[10123-11] 

   
 10123 0D 1030-nm diode-laser-based light source delivering pulses with nanojoule energies and 

picosecond duration adjustable by mode locking or pulse gating operation [10123-12] 
   
 10123 0E Lasing dynamics of very long (13.5mm) tapered laser emitting at 975 nm [10123-13] 
   
 10123 0F Mode-locked lasers in InP photonic integrated circuits (Invited Paper) [10123-14] 
   
 
  ON SILICON 
 
   

 10123 0I Quantum cascade lasers on silicon (Invited Paper) [10123-17] 
   
 10123 0J InAs quantum dot micro-disk lasers grown on (001) Si emitting at communication 

wavelengths (Invited Paper) [10123-18] 
   
 
  MID-IR LASERS: HIGH-POWER, HIGH-EFFICIENCY 
 
   

 10123 0P High-power 1.9-3.3-μm type-I quantum-well cascade diode lasers (Invited Paper) 
[10123-24] 

   

iii

Proc. of SPIE Vol. 10123  1012301-3



 10123 0Q High internal differential efficiency mid-infrared quantum cascade lasers (Invited Paper) 
[10123-25] 

   
 10123 0R High performance 5.6μm quantum cascade lasers [10123-26] 
   
 
  LASERS FOR SENSING 
 
   

 10123 0T 785nm dual-wavelength Y-branch DBR-RW diode laser with electrically adjustable 
wavelength distance between 0 nm and 2 nm [10123-28] 

   
 10123 0U Very narrow spectral width 1.65μm tunable high-power laser [10123-29] 
   
 10123 0V Monolithic dual-wavelength diode lasers with sub-MHz narrowband emission at 785 nm 

[10123-30] 
   
 
  THz QCLs 
 
   

 10123 12 Terahertz plasmonic lasers with narrow beams and large tunability (Invited Paper) 
[10123-37] 

   
 
  IR AND THz SOURCES: NEW DESIGNS I 
 
   

 10123 15 Narrow-linewidth ultra-broadband terahertz sources based on difference-frequency 
generation in mid-infrared quantum cascade lasers (Invited Paper) [10123-40] 

   
 10123 16 Terahertz difference frequency generation in quantum cascade lasers on silicon [10123-41] 
   
 10123 18 Quantum structures for recombination control in the light-emitting transistor [10123-43] 
   
 
  HIGH POWER AND BRIGHTNESS 
 
   

 10123 19 High brightness diode lasers controlled by volume Bragg gratings (Invited Paper) 
[10123-44] 

 
 10123 1A High power vertical stacked diode laser development using macro-channel water cooling 

and hard solder bonding technology [10123-45] 
   
 10123 1B 1030nm DBR tapered diode laser with up to 16 W of optical output power [10123-46] 
   
 10123 1D On-chip unstable resonator cavity 2-μm quantum well lasers [10123-48] 
   
 10123 1E Power degradation and reliability study of high-power laser bars at quasi-CW operation 

[10123-49] 
   
 

iv

Proc. of SPIE Vol. 10123  1012301-4



  MID-IR QCLs AND ICLs 
 
   

 10123 1J Long-term reliability study and failure analysis of quantum cascade lasers [10123-54] 
 
 10123 1L Multi-heterodyne spectroscopy using Fabry-Perot interband cascade lasers for trace gas 

detection: a feasibility assessment [10123-56] 
   
 10123 1M Al0.45Ga0.55As/GaAs-based single-mode distributed-feedback quantum-cascade lasers 

with surface gratings [10123-57] 
   
 
  POSTER SESSION 
 
   

 10123 1O Fabrication and characterization of photonic-crystal surface-emitting lasers with triangular 
double-hole lattice points [10123-60] 

   
 10123 1P Monolithic reflector for infrared radiation [10123-61] 
 

v

Proc. of SPIE Vol. 10123  1012301-5



Proc. of SPIE Vol. 10123  1012301-6



Authors 
 
 
Numbers in the index correspond to the last two digits of the seven-digit citation identifier (CID) article 
numbering system used in Proceedings of SPIE. The first five digits reflect the volume number. Base 36 
numbering is employed for the last two digits and indicates the order of articles within the volume. 
Numbers start with 00, 01, 02, 03, 04, 05, 06, 07, 08, 09, 0A, 0B...0Z, followed by 10-1Z, 20-2Z, etc. 
 
Abdollahinia, A., 06 
Amann, Markus-Christian, 15 
Banyoudeh, S., 06 
Bartalini, Saverio, 15 
Belenky, G., 0P 
Belkin, Mikhail A., 15, 16 
Bente, Erwin, 0F 
Bewley, William W., 0I, 1L 
Boehm, Gerhard, 15 
Boiko, D. L., 0E 
Botez, Dan, 0I, 0Q, 15 
Bowers, John E., 0I, 0J 
Boyle, Colin, 0Q 
Breuer, Stefan, 0C 
Brox, O., 0D, 1B 
Bruederl, Georg, 0A 
Bugge, F., 0D, 1B 
Canedy, C. L., 1L 
Chang, Chun-Chieh, 0Q 
Chen, Kanuo, 18 
Consolino, Luigi, 15 
Czyszanowski, Tomasz, 1M, 1P 
Dallesasse, John M., 18 
Davenport, Michael L., 0I 
De Natale, Paolo, 15 
De Zoysa, Menaka, 1O 
Demmerle, Frederic, 15 
Dems, Maciej, 1P 
Doo, Gun-Kim, 0Q 
Drzewietzki, Lukas, 0C 
Earles, Thomas L., 0Q 
Eichler, Christoph, 0A 
Eisenstein, G., 06 
Erbert, G., 1B 
Eyal, O., 06 
Fan, Yong, 1E 
Feng, T., 0P 
Figueiredo, P., 0R 
Fricke, Jörg, 0D, 0T, 1B 
Friede, Sebastian, 08 
Fujita, Kazuue, 15 
 

Garcia, M., 0E 
Gerard, B., 0E 
Gerhard, Sven, 0A 
Glebov, Leonid, 19 
Go, R., 0R 
Gołaszewska, Krystyna, 1M 
Gossard, Arthur C., 0J 
Grzempa, Sandra, 1P 

Heine, Urs, 0A 
Heinrich, W., 0D 
Hirose, Kazuyoshi, 1O 
Hitaka, Masahiro, 15 
Hoffmann, Veit, 08 
Hosoda, T., 0P 
Hsiao, Fu-Chen, 18 
Hu, Evelyn L., 0J 
Hughes, Larry, 1J 
Ito, Akio, 15 
Jaurigue, Lina, 0C 
Jiang, Yifan, 15, 16 
Jin, Yuan, 12 
Jo, Minhyeok, 0Q 
Joy, Brittany, 18 
Jung, Seungyong, 15, 16 
Kabitzke, Julia, 0T 
Kaenders, W., 0V 
Karbownik, Piotr, 1M 
Kaspi, Ron, 1D 
Kim, Chul Soo, 0I, 1L 
Kim, Honghyuk, 0Q 
Kim, Jae Hyun, 15, 16 
Kim, M., 1L 
Kipshidze, G., 0P 
Kirch, Jeremy D., 0I, 0Q, 15 
Kitagawa, Hitoshi, 1O 
Klehr, A., 0D 
Knigge, A., 0D 
Koenig, Harald, 0A 
Kosiel, Kamil, 1M 
Kotelnikov, Evgenii, 0U 
Krakowski, M., 0E 
Kruszka, Renata, 1M 
 

Kuc, Maciej, 1M 
Kudryashov, Igor, 0U 
Kühn, Sergei, 08 
Kumar, Sushil, 12 
Lascola, Kevin, 1J 
Latkowski, Sylwester, 0F 
Lau, Kei May, 0J 
Leblanc, Herve, 1J 
Lecomte, M., 0E 
Li, Qiang, 0J 
Li, Xiaoning, 1A 
Liang, Xuejie, 1A 
Liero, A., 0D 
Lindberg, Don F., III, 0Q 
Liu, Alan Y., 0J 

vii

Proc. of SPIE Vol. 10123  1012301-7



Liu, Hui, 1E 
Liu, Xingsheng, 1A, 1E 
Llorens-Revul, Mònica, 0F 
Loeffler, Andreas, 0A 
Lu, Chunte A., 1D 
Lüdge, Kathy, 0C 
Lyakh, A., 0R 
Maiwald, Martin, 0T, 0V 
Mawst, Luke J., 0I, 0Q 
Merritt, Charles D., 0I, 1L 
Meyer, Jerry R., 0I, 1L 
Miller, Dean J., 1J 
Moskalenko, Valentina, 0F 
Müller, André, 0T, 1B 
Nakwaski, Włodzimierz, 1P 
Newell, Timothy C., 1D 
Nguyen, Hong-Ky, 1J 
Nie, Zhiqiang, 1A 
Nikiforov, Oleg, 0C 
Noda, Susumu, 1O 
Oresick, Kevin M., 0Q 
Pałka, Norbert, 1M 
Parillaud, O., 0E 
Patrick, C. L., 1L 
Paxton, Alan H., 1D 
Peter, Matthias, 0A 
 

Peters, Jon, 0I 
Raab, C., 0V 
Reithmaier, J. P., 06 
Reno, John L., 12 
Resneau, P., 0E 
Ressel, Peter, 0D, 0T 
Robert, Y., 0E 
Schnabel, F., 06 
Shi, Bei, 0J 
Shin, Jae Cheol, 0Q 
Shterengas, L., 0P 
Shu, Hong, 0R 
Sichkovskyi, V., 06 
Sigler, Chris, 0Q 
Somers, Andre, 0A 
Spott, Alexander, 0I 
Stanton, Eric J., 0I 
Sterczewski, L. A., 1L 
Stojetz, Bernhard, 0A 
Strauss, Uwe, 0A 
Sugiyama, Takahiro, 1O 
Sumpf, Bernd, 0T, 0V, 1B 
Suttinger, M., 0R 
Szerling, Anna, 1M 
Tahvili, Saeed, 0F 
Tanaka, Yoshinori, 1O 
Tautz, Soenke, 0A 
Todi, A., 0R 
Tomm, Jens W., 08 
Trajnerowicz, Artur, 1M 
Tränkle, Günther, 0D, 0T, 0V 
Vijayraghavan, Karun, 16 
Vinet, E., 0E 
Vitello, Miriam, 15 

Vurgaftman, Igor, 0I, 1L 
Walczakowski, Michał, 1M 
Wan, Yating, 0J 
Wang, Jie, 1J 
Wang, Jingwei, 1A, 1E 
Wang, M., 0P 
Watanabe, Akiyoshi, 1O 
 

Weber, Christoph, 0C 
Wenzel, Hans, 08, 0D 
Westberg, J., 1L 
Williams, Kevin, 0F 
Wu, Chongzhao, 12 
Wurm, Teresa, 0A 
Wysocki, G., 1L 
Wzorek, Marek, 1M 
Xie, Feng, 1J 
Yang, Chi, 1D 
Yu, Dongshan, 1A 
Zah, Chungen, 1E 
Zhang, Chong, 0I 
Zhang, Haoyu, 1E 
Zhu, Si, 0J 
Zink, C., 1B 
 

viii

Proc. of SPIE Vol. 10123  1012301-8



Conference Committee 
 
 
Symposium Chairs 

Jean-Emmanuel Broquin, IMEP-LAHC (France) 
Shibin Jiang, AdValue Photonics, Inc. (United States) 

 
Symposium Co-chairs 

Connie J. Chang-Hasnain, University of California, Berkeley  
   (United States) 
Graham T. Reed, Optoelectronics Research Centre, University of  
   Southampton (United Kingdom) 

 
Program Track Chair 

Klaus P. Streubel, OSRAM AG (Germany) 
 
Conference Chairs 

Alexey A. Belyanin, Texas A&M University (United States) 
Peter M. Smowton, Cardiff University (United Kingdom) 

 
Conference Program Committee 

Yasuhiko Arakawa, The University of Tokyo (Japan) 
Mikhail A. Belkin, The University of Texas at Austin (United States) 
Dan Botez, University of Wisconsin-Madison (United States) 
Federico Capasso, Harvard School of Engineering and Applied  
   Sciences (United States) 
Gary A. Evans, Southern Methodist University (United States) 
Michael Kneissl, Technische Universität Berlin (Germany) 
Luke F. Lester, Virginia Polytechnic Institute and State University  
   (United States) 
Shinji Matsuo, NTT Photonics Laboratories (Japan) 
Luke J. Mawst, University of Wisconsin-Madison (United States) 
Jerry R. Meyer, U.S. Naval Research Laboratory (United States) 
Roberto Paiella, Boston University (United States) 
Richard V. Penty, University of Cambridge (United Kingdom) 
Johann Peter Reithmaier, Universität Kassel (Germany) 
Haisheng Rong, Intel Corporation (United States) 
Gary M. Smith, MIT Lincoln Laboratory (United States) 
Nelson Tansu, Lehigh University (United States) 
Miriam Serena Vitiello, Consiglio Nazionale delle Ricerche (Italy) 
Qi Jie Wang, Nanyang Technological University (Singapore) 

ix

Proc. of SPIE Vol. 10123  1012301-9



Session Chairs 

1 Materials 
Nelson Tansu, Lehigh University (United States) 

 
2 Nitrides 

Michael Kneissl, Technische Universität Berlin (Germany) 
 

3 Mode Locking 
Johann Peter Reithmaier, Universität Kassel (Germany) 

 
4 On Silicon 

Haisheng Rong, Intel Corporation (United States) 
 

5 On Silicon and Novel Cavity 
Shinji Matsuo, NTT Photonics Laboratories (Japan) 

 
6 Mid-IR Lasers: High-power, High-efficiency 

Christian J. Pfluegl, Pendar Technologies (United States) 
 

7 Lasers for Sensing 
Luke J. Mawst, University of Wisconsin-Madison (United States) 

 
8 Mid-IR QCLs: Combs and Spectroscopy 

Alexei N. Baranov, Université Montpellier (France) 
 

9 THz QCLs 
Jérôme Faist, ETH Zürich (Switzerland) 

 
10 IR and THz Sources: New Designs I 

Sushil Kumar, Lehigh University (United States) 
 

11 High Power and Brightness 
Gary M. Smith, MIT Lincoln Laboratory (United States) 

 
12 IR and THz Sources: New Designs II 

Benjamin S. Williams, University of California, Los Angeles  
   (United States) 

 
13 Mid-IR QCLs and ICLs 

Dan Botez, University of Wisconsin-Madison (United States) 
 

x

Proc. of SPIE Vol. 10123  1012301-10


