
PROCEEDINGS OF SPIE 

 
 
 
 

Volume 10086 
 
 

Proceedings of SPIE 0277-786X, V. 10086 

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

 

High-Power Diode Laser 
Technology XV 
 
 
Mark S. Zediker 
Editor 
 
 
30–31 January 2017 
San Francisco, California, United States 
 
 
Sponsored and Published by  
SPIE 
 

High-Power Diode Laser Technology XV, edited by Mark S. Zediker, Proc. of SPIE Vol. 10086, 
1008601 · © 2017 SPIE · CCC code: 0277-786X/17/$18 · doi: 10.1117/12.2276086

Proc. of SPIE Vol. 10086  1008601-1



  
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 XV, edited by Mark S. Zediker, 
Proceedings of SPIE Vol. 10086 (SPIE, Bellingham, WA, 2017) Seven-digit Article CID Number. 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510606135 
ISBN: 9781510606142 (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. 10086  1008601-2



  Contents 
  
 
 vii Authors 
 
 ix Conference Committee 
 
 xi Introduction 
 
 
 SESSION 1 HIGH BRIGHTNESS PUMP MODULES 

 
   

 10086 02 Recent brightness improvements of 976 nm high power laser bars [10086-32] 
 
 10086 03 600 W high brightness diode laser pumping source [10086-1] 
 
 10086 04 Highly-efficient high-power pumps for fiber lasers [10086-2] 
 
 10086 05 Advances in high-brightness fiber-coupled laser modules for pumping multi-kW CW fiber 

lasers [10086-3] 
 
 10086 06 High-brightness and high-efficiency fiber-coupled module for fiber laser pump with 

advanced laser diode [10086-4] 
 
 10086 07 Advances in the power, brightness, weight and efficiency of fiber-coupled diode lasers for 

pumping and direct diode applications [10086-5] 
 
 
 SESSION 2 HIGH BRIGHTNESS DIODE SOURCES 

 
   

 10086 08 kW-class direct diode laser for sheet metal cutting based on commercial pump modules 
[10086-6] 

 
 10086 09 Continued improvement in reduced-mode (REM) diodes enable 272 W from 105 μm 0.15 

NA beam [10086-7] 
 
 10086 0A Development of a 300W 105/0.15 fiber pigtailed diode module for additive manufacturing 

applications [10086-8] 
 
 10086 0B Tailored bars at 976 nm for high-brightness fiber-coupled modules [10086-9] 
 
 
 SESSION 3 HIGH POWER BARS 

 
   

 10086 0C kW-class diode laser bars [10086-10]   
 
 10086 0D Ultimate high power operation of 9xx-nm single emitter broad stripe laser diodes [10086-11] 
 

iii

Proc. of SPIE Vol. 10086  1008601-3



 10086 0E Progress in joule-class diode laser bars and high brightness modules for application in 
long-pulse pumping of solid state amplifiers [10086-12] 

 
 10086 0F High-power laser diodes with high polarization purity [10086-13] 
 
 10086 0G Design and characterization of a novel power over fiber system integrating a high power 

diode laser [10086-14] 
 
 
 SESSION 4 NEW WAVELENGTH DEVICES 

 
   

 10086 0H Miniaturized laser amplifier modules for wavelengths of 1180 nm with PM-fiber input and 
more than 1 W optical output power [10086-15] 

 
 10086 0J Development of highly-efficient laser diodes emitting at around 1060nm [10086-17] 
 
 10086 0K 1180 nm GaInNAs quantum well based high power DBR laser diodes [10086-18] 
 
 10086 0L Green, yellow and bright red (In,Ga,Al)P–GaP diode lasers grown on high-index GaAs 

substrates [10086-19] 
 
 10086 0M Broadened waveguide laser structures at 780 nm [10086-20] 
 
 10086 0N High power fiber coupled diode lasers for display and lighting applications [10086-21] 
 
 
 SESSION 5 HIGH BRIGHTNESS LASER DIODES AND RELIABILITY 

 
   

 10086 0O Coherent beam combining architectures for high power tapered laser arrays [10086-22] 
 
 10086 0P About the impact of the materials properties in the catastrophic degradation of high power 

GaAs based laser diodes [10086-23] 
 
 10086 0Q Unraveling the phase-amplitude coupling modulation in a delay-coupled diode lasers 

functionality [10086-24] 
 
 10086 0R Non-uniform DFB-surface-etched gratings for enhanced performance high power, high 

brightness broad area lasers [10086-25] 
 
 10086 0S Catastrophic optical bulk degradation (COBD) in high-power single- and multi-mode 

InGaAs-AlGaAs strained quantum well lasers [10086-26] 
 
 
 SESSION 6 LASER DIODE PACKAGING I: JOINT SESSION WITH CONFERENCES 10085 AND 10086 

 
   

 10086 0U Individualized FAC on bottom tab subassemblies to minimize adhesive gap between 
emitter and optics [10086-28] 

 
 
 
 

iv

Proc. of SPIE Vol. 10086  1008601-4



  POSTER SESSION 

 
   

 10086 0V Disruptive laser diode source for embedded LIDAR sensors [10086-29] 
 
 10086 0W An auto-locked diode laser system for precision metrology [10086-30] 
 
 10086 0Y High power single lateral mode 1050 nm laser diode bar [10086-33] 

v

Proc. of SPIE Vol. 10086  1008601-5



Proc. of SPIE Vol. 10086  1008601-6



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. 
 
Acklin, Bruno, 0Y 
Aho, Antti T., 0K 
Alegria, Kim, 07 
Bachmann, Alexander, 02, 0B 
Bao, L., 05, 09 
Baum, Christoph, 0U 
Beica, H. C., 0W 
Beleke, Andreas, 0U 
Berezin, I., 04 
Berishev, I., 04 
Bian, Zhixi, 0Y 
Biesenbach, Jens, 0B, 0N 
Blonder, Moshe, 0F 
Blume, Gunnar, 0H 
Bödefeld, R., 0E 
Boergmann, F., 08 
Braglia, Andrea, 0A 
Braker, Joe, 07 
Brand, T., 08 
Brecher, Christian, 0U 
Brodie, Miles, 0S 
Bugge, Frank, 0H 
Butler, Jerome, 0M 
Canal, Celine, 0V 
Carew, A., 0W 
Chao, Wei-sheng, 0G 
Chen, Kun-hsein, 0G 
Chen, Xiaohua, 03 
Chen, Z., 05, 09 
Cherkashin, N. A., 0L 
Chuyanov, V., 04 
Crump, P., 0C, 0E, 0O, 0R 
Dawson, D., 05, 09 
Decker, J., 0O, 0R 
DeVito, M., 05, 09 
Di Meo, A., 08 
Dong, W., 09 
Dowling, P., 0W 
Drovs, Simon, 08, 0N 
Dumitrescu, Michael, 0K 
Dürsch, Sascha, 0N 
Ebert, Chris, 07 
Eppich, Bernd, 0H 
Erbert, G., 0C, 0O, 0R 
Evans, Gary, 0M 
Fan, Li, 0Y 
Fassbender, W., 0E 
Feise, David, 0H 
Fricke, J., 0R 

Furitsch, Michael, 02 
Gapontsev, V., 04 
Georges, P., 0O 
Gordeev, N. Yu., 0L 
Grimshaw, M., 09 
Guan, X., 09 
Guina, Mircea, 0K 
Guiney, Tina, 07 
Guo, Weirong, 03 
Guo, Zhijie, 03 
Haag, Sebastian, 0U 
Hanna, M., 0O 
Hein, J., 0E 
Hemenway, M., 05, 09 
Hoffmann, D., 08 
Hofmann, Julian, 0H 
Holly, C., 08 
Hsu, Chin-wei, 0G 
Huang, Jin, 0M 
Huelsewede, R., 0J 
Irwin, David, 07 
Janicot, S., 0O 
Jedrzejczyk, Daniel, 0H 
Jiang, Linglin, 0M 
Jiménez, J., 0P 
Kaifuchi, Yoshikazu, 06, 0D 
Kanskar, M., 05, 09 
Karow, M. M., 0C, 0E 
Kasai, Yohei, 06 
Kaul, T., 0C 
Kissel, Heiko, 0B 
Kliner, D., 05 
Klumel, Genady, 0F 
Knigge, S., 0E 
Kohl, Andreas, 0V 
Köhler, Bernd, 0B, 0N 
Komissarov, A., 04 
König, Harald, 02, 0B 
Körner, J., 0E 
Koskinen, Mervi, 0K 
Kulagina, M. M., 0L 
Kumar, Pramod, 0Q 
Kumarakrishnan, A., 0W 
Lauer, Christian, 02, 0B 
Laugustin, Arnaud, 0V 
Ledentsov, N. N., 0L 
Li, Jingwei, 0Y 
Lingley, Zachary, 0S 
Liu, Guoli, 0Y 

vii

Proc. of SPIE Vol. 10086  1008601-7



Lommel, M., 0C 
Lotz, J., 0E 
Loyo-Maldonado, V., 0J 
Lucas-Leclin, G., 0O 
Maaßdorf, A., 0E, 0R 
Martinsen, R., 05, 09 
Maximov, M. V., 0L 
Mclnerney, John Gerard, 0Q 
Meissner-Schenk, A. H., 0C 
Meusel, J., 0J 
Miftakhutdinov, D., 04 
Morales, John, 0Y 
Morohashi, Rintaro, 0D 
Moshegov, N., 04 
Moss, Steven C., 0S 
Müller, Martin, 02 
Müller, Tobias, 0U 
Neukum, J., 0E 
Nogawa, Ryozaburo, 0D 
Ovtchinnikov, A., 04 
Pal, Vishwa, 0Q 
Paschke, Katrin, 0H 
Payusov, A. S., 0L 
Peleg, Ophir, 0F 
Perales, Mico, 0G 
Perrone, Guido, 0A 
Peters, Michael, 0Y 
Phan, Duy, 0M 
Pietrzak, A., 0J 
Pouliot, A., 0W 
Presser, Nathan, 0S 
Pura, J. L., 0P 
Rabot, Olivier, 0V 
Raisky, O., 04 
Rappaport, Noam, 0F 
Rosenkrantz, Etai, 0F 
Rossi, Giammarco, 0A 
Rubel, D., 08 
Sahm, Alexander, 0H 
Sakamoto, Akira, 06 
Sauer, Sebastian, 0U 
Schimmel, G., 0O 
Schleuning, David, 0Y 
Schmidt, B., 0C 
Schneider, F., 08 
Schuckert, Mark, 0M 
Sebastian, J., 0J 
Shchukin, V. A., 0L 
Shernyakov, Yu. M., 0L 
Sin, Yongkun, 0S 
Singh, G., 0W 
Sinha, Sudeshna, 0Q 
Smith, Daniel, 0M 
Song, Kuiyan, 03 
Souto, J., 0P 
Stapleton, Dean, 07 
Strauß, Uwe, 02, 0B 
Strohmaier, S. G., 0C 
Tanaka, Daiichiro, 06 
Tomm, Jens W., 0B 

Torres, A., 0P 
Tränkle, G., 0E, 0R 
Traub, M., 08, 0O 
Trubenko, P., 04 
Unger, Andreas, 08, 0N 
Urbanek, W., 05, 09 
Viheriälä, Jukka, 0K 
Virtanen, Heikki, 0K 
Vorozcovs, A., 0W 
Wang, Baohua, 03 
Werner, Nils, 0H 
Winhold, Heiko, 0Y 
Witte, U., 08, 0O 
Wolf, Paul, 0B 
Wu, Cheng-liang, 0G 
Xu, Dan, 03 
Xu, Ray, 03 
Xu, Zuntu, 0Y 
Yamada, Yumi, 0D 
Yamagata, Yuji, 06, 0D 
Yamaguchi, Masayuki, 0D 
Yang, Mei-huan, 0G 
Yanson, Dan, 0F 
Young, Preston, 0M 
Yu, Hao, 0A 
Zahuranec, Terry, 0G 
Zhang, S., 09 
Zhang, Tujia, 03 
Zontar, Daniel, 0U 
Zorn, M., 0J 

 

viii

Proc. of SPIE Vol. 10086  1008601-8



Conference Committee 
 
 
Symposium Chairs 

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

Symposium Co-Chairs 

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

 

Program Track Chairs 

        Kunihiko Washio, Paradigm Laser Research Ltd. (Japan) 
        John Ballato, Clemson University (United States) 

 

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) 
Erik P. Zucker, Lumentum (United States) 

 

Session Chairs 

1     High Brightness Pump Modules 
                    Stefan W. Heinemann, TRUMPF Photonics (United States) 
 

2     High Brightness Diode Sources 
                    Volker Krause, Laserline GmbH (Germany) 
 

3     High Power Bars 
                    Erik P. Zucker, Lumentum (United States) 
 

4     New Wavelength Devices 
                    Friedrich G. Bachmann, FriBa LaserNet (Germany) 
 
 
 
 

ix

Proc. of SPIE Vol. 10086  1008601-9



5     High Brightness Laser Diodes and Reliability 
                    Robert Martinsen, nLIGHT Corporation (United States) 
 

6     Laser Diode Packaging I: Joint Session with Conferences 10085  
       and 10086 

                    Paul O. Leisher, Rose-Hulman Institute of Technology (United States) 
                    Robert Martinsen, nLIGHT Corporation (United States) 
 
 

x

Proc. of SPIE Vol. 10086  1008601-10



Introduction 
 
 
The conference this year featured 33 papers on high power diode laser systems, 

high power fiber coupled devices, laser diode reliability, coherent combining of 

laser systems and several unique applications as well as a joint conference with 

the Components and Packaging for Laser Systems III. Laser diode pump bar 

technology continues to advance the commercial CW power levels moving 

toward a commercially viable 1 kW CW laser diode bar.  

 

The conference committee challenges the community to present new laser 

diode bar ideas and technologies next year.   

 

Several important papers explored improved laser diode brightness, with 

significant progress in coherent beam combining, while these results are still at the 

research level, there is a clear path to high brightness high power direct diode 

laser systems.   

 

Next year, the committee plans to include a new direction for high power 

industrial lasers – high power visible laser diode systems. 

 

 

Mark Zediker 

xi

Proc. of SPIE Vol. 10086  1008601-11



Proc. of SPIE Vol. 10086  1008601-12


