
PROCEEDINGS OF SPIE 

 
 
 
 

Volume 9733 
 
 

Proceedings of SPIE 0277-786X, V. 9733 

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

 

High-Power Diode  
Laser Technology and  
Applications XIV 
 
 
Mark S. Zediker 
Editor 
 
 
15–16 February 2016 
San Francisco, California, United States 
 
 
Sponsored and Published by  
SPIE 
 

High-Power Diode Laser Technology and Applications XIV, edited by Mark S. Zediker, Proc. of SPIE 
Vol. 9733, 973301 · © 2016 SPIE · CCC code: 0277-786X/16/$18 · doi: 10.1117/12.2239286

Proc. of SPIE Vol. 9733  973301-1



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 High-Power Diode Laser Technology and Applications XIV, edited by 
Mark S. Zediker, Proceedings of SPIE Vol. 9733 (SPIE, Bellingham, WA, 2016) Six-digit Article CID 
Number. 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
ISBN: 9781628419689 
 
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 © 2016, 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/16/$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 six-digit CID article 
numbering system structured as follows: 

 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.  

  

Proc. of SPIE Vol. 9733  973301-2



  Contents  
 
 v Authors 
 vii Conference Committee 
 
 
 SESSION 1 LD DEVICE RELIABILITY 

 
   

 9733 02 Reliability of high power laser diodes with external optical feedback [9733-1] 
 
 9733 03 Rapid stress-testing vs. long-term aging: a case study of 980-nm emitting single-spatial 

mode lasers [9733-2] 
 
 9733 04 Reliability, failure modes, and degradation mechanisms in high power single- and  

multi-mode InGaAs-AlGaAs strained quantum well lasers [9733-3] 
 
 9733 05 Reliability study on high power 638-nm triple emitter broad area laser diode [9733-4] 
 
 9733 06 Sequential description of the catastrophic optical damage of high power laser diodes 

[9733-5] 
 
 9733 07 Improved long wavelength 14xx and 19xx nm InGaAsp/InP lasers [9733-6] 
 
 
 SESSION 2 HIGH POWER FIBER COUPLED DEVICES I 

 
   

 9733 08 A fiber-coupled 9xx module with tap water cooling [9733-7] 
 
 9733 09 High-brightness laser diode module over 300W with 100μm/Na 0.22 fiber [9733-8] 
 
 9733 0A Multi-kW high-brightness fiber coupled diode laser based on two-dimensional stacked 

tailored diode bars [9733-9] 
 
 
 SESSION 3 HIGH POWER FIBER COUPLED DEVICES II 

 
   

 9733 0B Advances in high-power 9XXnm laser diodes for pumping fiber lasers [9733-10] 
 
 9733 0D Reduced-mode (REM) diodes enable high brightness fiber-coupled modules [9733-12] 
 
 9733 0E DPAL pump system exceeding 3kW at 766nm and 30 GHz bandwidth [9733-13] 
 
 
 SESSION 4 EXTERNAL FEEDBACK AND BEAM COMBINING 

 
   

 9733 0F Spectral beam combining of multi-single emitters [9733-14] 
 
 9733 0G Building block diode laser concept for high brightness laser output in the kW range and its 

applications [9733-15] 

iii

Proc. of SPIE Vol. 9733  973301-3



 
 9733 0H Compact 35μm fiber coupled diode laser module based on dense wavelength division 

multiplexing of NBA mini-bars [9733-16] 
 
 9733 0I High-power operation of coherently coupled tapered laser diodes in an external cavity 

[9733-17] 
 
 9733 0J Wavelength locking of single emitters and multi-emitter modules: simulation and 

experiments [9733-18] 
 
 9733 0K Simultaneous frequency stabilization and high-power dense wavelength division 

multiplexing (HP-DWDM) using an external cavity based on volume Bragg gratings (VBGs) 
[9733-19] 

 
 
 SESSION 5 HIGH POWER DEVICES I 

 
   

 9733 0M High duty-cycle, high-efficiency QCW stacks for medical applications [9733-21] 
 
 9733 0O Assessing the influence of the vertical epitaxial layer design on the lateral beam quality of 

high-power broad area diode lasers [9733-23] 
 
 9733 0P Optical mode engineering and high power density per facet length (>8.4 kW/cm) in tilted 

wave laser diodes [9733-24] 
 
 9733 0Q High-power 1550 nm tapered DBR lasers fabricated using soft UV-nano-imprint lithography 

[9733-25] 
 
 
 SESSION 6 HIGH POWER DEVICES II 

 
   

 9733 0R High-power single emitters and low fill factor bars emitting at 808 nm [9733-26] 
 
 9733 0S Thermal investigation on high power DFB broad area lasers at 975 nm with 60% efficiency 

[9733-27] 
 
 9733 0T Advances in 808nm high power diode laser bars and single emitters [9733-28] 
 
 9733 0U Characterization of high performance silicon-based VMJ PV cells for laser power 

transmission applications [9733-29] 
 
 
 SESSION 7 LASER DIODE PACKAGING I: JOINT SESSION WITH CONFERENCES 9730 AND 9733 

 
   

 9733 0V Integrated high power VCSEL systems [9733-30] 
 

iv

Proc. of SPIE Vol. 9733  973301-4



Authors 
 
 
Numbers in the index correspond to the last two digits of the six-digit citation identifier (CID) article 
numbering system used in Proceedings of SPIE. The first four 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. 
 
Acklin, B., 07, 08, 0T 
Aho, Antti T., 0Q 
Anthon, D., 08 
Bao, L., 0D 
Baskin, Ilya, 0J 
Bayer, Andreas, 0A 
Bechou, L., 0S 
Berk, Yuri, 0J 
Bettiati, M., 06 
Biesenbach, Jens, 0A 
Bodem, Christian, 0A 
Bonsendorf, Dennis, 02 
Brodie, Miles, 04 
Bull, S., 0I 
Chao, Wei-sheng, 0U 
Chen, Kun-hsien, 0U 
Chen, Xiaohua, 0F 
Chen, Z., 0D 
Cheng, Jane, 0B 
Chryssis, A., 08 
Conrads, Ralf, 0V 
Crump, P., 0I, 0O 
Dahan, Nir, 0J 
Dawson, D., 0D 
Decker, J., 0I 
Deshayes, Y., 0S 
DeVito, M., 0D 
Di Meo, A., 0H 
Dong, W., 0D 
Doyen, I., 0I 
Duesterberg, Richard, 0B 
Dumitrescu, Mihail, 0Q 
Dürsch, Sascha, 0A 
Elsaesser, Thomas, 03 
Erbert, G., 0I, 0O 
Fan, L., 08 
Ferrario, Fabio, 0G 
Foran, Brendan, 04 
Fritsche, Haro, 0G 
Garcia, M., 0S 
Georges, P., 0I 
Gordeev, N. Yu., 0P 
Gries, Wolfgang, 0G 
Grimshaw, M., 0D 
Grohe, Andreas, 0G 
Gronenborn, Stephan, 0V 
Gu, Xi, 0V 
Guan, X., 0D 
 

Guina, Mircea, 0Q 
Guiney, Tina, 0E 
Guo, James, 0B 
Guo, Weirong, 0F 
Guo, Zhijie, 0F 
Hagen, Thomas, 0G 
Hamann, M., 0H 
Hanna, M., 0I 
Hemenway, M., 0D 
Hempel, Martin, 03, 0O 
Hengesbach, Stefan, 0H, 0K 
Hoffmann, Dieter, 0H, 0K 
Holly, Carlo, 0K 
Hsu, Chin-wei, 0U 
Hülsewede, R., 0R 
Irwin, David A., 0A, 0E 
Janicot, S., 0I 
Jiménez, J., 06 
Kadoiwa, K., 05 
Kaluzhniy, N. A., 0P 
Kanskar, M., 0D 
Kasai, Yohei, 09 
Katagiri, Ken, 09 
Kaunga-Nyirenda, S., 0I 
Kennedy, K., 0D 
Kern, Holger, 0G 
Kernke, Robert, 0O 
Kersten, Maik, 0A 
Kindsvater, A., 0M 
Kissel, Heiko, 0A 
Klein, Sarah, 0K 
Klumel, Genady, 0J 
Knigge, S., 0O 
Koch, Ralf, 0G 
Koenning, Tobias, 0E 
Köhler, Bernd, 0A 
Krakowski, M., 0S 
Kruschke, Bastian, 0G 
Kuramoto, K., 05 
Küster, Matthias, 0A 
Larkins, E. C., 0I 
Larrue, A., 0S 
Laruelle, F. J., 06 
Lecomte, M., 0S 
Ledentsov, N. N., 0P 
Lehkonen, S., 08, 0T 
Leinonen, Tomi, 0Q 
Levy, Moshe, 0J 

v

Proc. of SPIE Vol. 9733  973301-5



Lingley, Zachary, 04 
Liu, G., 08, 0T 
Loyo-Maldonado, V., 0M 
Lucas-Leclin, G., 0I 
Maaßdorf, A., 0O 
Mäkelä, Jaakko, 0Q 
Martinsen, R., 0D 
Maximov, M. V., 0P 
McCormick, Dan, 0E 
Meinschien, Jens, 02 
Meusel, J., 0R 
Miller, Michael, 0V 
Mintairov, S. A., 0P 
Miyashita, M., 05 
Moench, Holger, 0V 
Morales, J., 0T 
Morehead, James J., 0B 
Moss, D., 0I 
Moss, Steven C., 04 
Mostallino, R., 0S 
Parillaud, O., 0S 
Pathak, R., 07 
Patterson, Steve, 0E 
Payusov, A. S., 0P 
Pekarski, Pavel, 0V 
Peleg, Ophir, 0J 
Perales, Mico, 0U 
Peters, M., 07 
Peters, Matthew, 0B 
Pietrzak, A., 0R 
Plappert, Nora, 0A 
Pollmann-Retsch, Jens, 0V 
Presser, Nathan, 04 
Pruijmboom, Armand, 0V 
Pura, J. L., 06 
Rappaport, Noam, 0J 
Reich, Axel, 0G 
Rieprich, J., 0O 
Robert, Y., 0S 
Rossin, Victor, 03, 0B 
Rubel, D., 0H 
Ryu, G., 08 
Sakamoto, Akira, 09 
Sakamoto, Shinichi, 09 
Salmi, Joel, 0Q 
Sanftleben, Dennis, 0G 
Schimmel, G., 0I 
Schleuning, D., 07, 08, 0T 
Schneider, Stephan, 02 
Schröder, M., 0M 
Sebastian, J., 0R 
Seidel, S., 0M 
Shchukin, V. A., 0P 
Shernyakov, Yu. M., 0P 
Shieh, Allen, 0B 
Sin, Yongkun, 04 
Singh, Jaspreet, 0B 
Skidmore, Jay, 0B 
Souto, J., 06 
Srinivasan, Raman, 0B 

Stapleton, Dean, 0E 
Steger, Ronny, 0G 
Takahashi, Yukihiko, 09 
Tanaka, Daiichiro, 09 
Tanbun-Ek, T., 07, 08 
Tomm, Jens W., 02, 03, 0O 
Torres, A., 06 
Traub, Martin, 0H, 0I, 0K 
Unger, Andreas, 0A 
Urbanek, W., 0D 
Venables, David, 03 
Viheriälä, Jukka, 0Q 
Vinet, E., 0S 
Virtanen, Heikki, 0Q 
Wakamatsu, R., 05 
Wallendorf, Till, 0G 
Wang, Baohua, 0F 
Wei, Cailin, 0B 
Weichmann, Ulrich, 0V 
Werner, E., 0M 
Winhold, H., 07, 08 
Winterfeldt, M., 0O 
Witte, Ulrich, 0H, 0I, 0K 
Wölz, M., 0M 
Wu, Cheng-liang, 0U 
Xiao, Yan, 0B 
Xu, Dan, 0F 
Xu, Z., 07, 08 
Yagi, T., 05 
Yamagata, Yuji, 09 
Yang, Mei-huan, 0U 
Yang, Thomas, 0F 
Yanson, Dan, 0J 
Zahuranec, Terry, 0U 
Zhang, Qiang, 0F 
Zhang, S., 0D 
Zhou, F., 07 
Zhu, Jing, 0F 
Zorn, M., 0R 
Zucker, Erik, 03, 0B 

 

vi

Proc. of SPIE Vol. 9733  973301-6



Conference Committee 
 
 
Symposium Chairs 

Guido Hennig, Daetwyler Graphics AG (Switzerland) 
Yongfeng Lu, University of Nebraska-Lincoln (United States) 
 

Symposium Co-chairs 

Reinhart Poprawe, Fraunhofer-Institut für Lasertechnik (Germany) 
Koji Sugioka, RIKEN (Japan) 

 

Program Track Chair 

        Klaus P. Streubel, OSRAM AG (Germany) 
 

Conference Chair 

Mark S. Zediker, Nuburu Inc. (United States) 
 

Conference Program Committee 

Friedrich G. Bachmann, FriBa LaserNet (Germany) 
Stefan W. Heinemann, TRUMPF Photonics (United States) 
Volker Krause, Laserline GmbH (Germany) 
Robert Martinsen, nLIGHT Corporation (United States) 
Kurt J. Linden, N2 Biomedical (United States) 
Erik P. Zucker, Lumentum (United States) 

 

Session Chairs 

1     LD Device Reliability 
       Erik P. Zucker, Lumentum (United States) 

 
2     High Power Fiber Coupled Devices I 
       Volker Krause, Laserline GmbH (Germany) 

 
3     High Power Fiber Coupled Devices II 
       Volker Krause, Laserline GmbH (Germany) 

 
4     External Feedback and Beam Combining 
       Stefan W. Heinemann, TRUMPF Photonics (United States) 

 
5     High Power Devices I 
       Robert Martinsen, nLIGHT Corporation (United States) 

 

vii

Proc. of SPIE Vol. 9733  973301-7



6     High Power Devices II 
       Kurt J. Linden, N2 Biomedical (United States) 

 
7     Laser Diode Packaging I: Joint Session with Conferences 9730  
       and 9733 
       Kurt J. Linden, N2 Biomedical (United States) 

            Paul O. Leisher, Rose-Hulman Institute of Technology (United States) 
 
 

 

viii

Proc. of SPIE Vol. 9733  973301-8


