
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 12403 
 
 

Proceedings of SPIE 0277-786X, V. 12403 

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

High-Power Diode Laser 
Technology XXI 
 
 
 
Mark S. Zediker 
Erik P. Zucker 
Editors   

 
 
29–30 January 2023 
San Francisco, California, United States 
 
 
Sponsored and Published by  
SPIE 
                                       
 



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 XXI, edited by Mark S. Zediker,  
Erik P. Zucker, Proc. of SPIE 12403, Seven-digit Article CID Number (DD/MM/YYYY); (DOI URL). 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510659117 
ISBN: 9781510659124 (electronic) 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time) 
SPIE.org 
Copyright © 2023 Society of Photo-Optical Instrumentation Engineers (SPIE). 
 
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 fees. To obtain permission to use and share articles in this volume, visit 
Copyright Clearance Center 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. 
 
Printed in the United States of America by Curran Associates, Inc., under license from SPIE. 
 

Publication of record for individual papers is online in the SPIE Digital Library. 

 

SPIEDigitalLibrary.org 
 
 
 
Paper Numbering: A unique citation identifier (CID) number is assigned to each article in the 
Proceedings of SPIE 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. 

 



  Contents 
 
 
  v Conference Committee 
  

 SESSION 1  LASER DIODES FOR LIDAR I 
     
 12403 02  2kW pulse power from internal wavelength stabilized diode laser bar for LiDAR applications 

(Invited Paper) [12403-1] 
     
 12403 03  Multi-junction lasers for LiDAR applications [12403-3] 

     
 12403 05  High-performance semiconductor optical amplifier and array for FMCW LiDAR in high-speed 

autonomous vehicles [12403-5] 
     
     

 SESSION 2  LASER DIODES FOR LIDAR II 
     
 12403 06  Advances in 9xx-nm edge-emitting high-power pulse laser diodes for LiDAR applications 

(Invited Paper) [12403-6] 
     
 12403 07  905nm 140W pulse laser diode with 4Stack epitaxy structure for autonomous Lidar [12403-7] 

     
 12403 08  High reliability of 1550nm triple junction laser diode for long-range automotive LiDAR [12403-8] 

     
 12403 09  High-power semiconductor laser chips for fiber-laser-based Lidar pump applications [12403-9] 

     
     

 SESSION 3  LASER DIODE RELIABILITY AND QUALITY 
     
 12403 0A  Highly reliable diode laser pump sources for the space qualified MERLIN laser platform and 

future wind LiDAR missions (Invited Paper) [12403-10] 
     
 12403 0B  Evaluation of design concepts for feedback-resistant 9xx-nm high-power laser diodes  

[12403-11] 
     
 12403 0C  Degradation in high-power broad-area lasers with quantum well and quantum dot active 

regions: a comparative study [12403-12] 
     
 12403 0D  COMD-free continuous-wave high-power laser diodes by using a multi-section waveguide 

method [12403-13] 
     
 12403 0E  Deep-learning-based visual inspection of facets and p-sides for efficient quality control of 

diode lasers [12403-14] 
     

iii



     

 SESSION 4  PROGRESS IN HIGH POWER LASER DIODE DEVICES 
     
 12403 0F  760nm laser bars for aesthetic applications [12403-15] 

     
 12403 0G  9W tapered laser diodes with high beam quality at 760nm [12403-16] 

     
 12403 0H  48W continuous-wave output power with high efficiency from a single emitter laser diode at 

915nm [12403-17] 
     
 12403 0I  Tailored in-plane thermal profiles for narrower lateral far-field in kilowatt-class 9xx nm diode 

laser bars [12403-18] 
     
 12403 0J  Buried-regrown-implant-structure diode lasers with ultra-thick epitaxy for resistance to 

mounting stress without loss in efficiency [12403-19] 
     
     

 SESSION 5  PACKAGED LASER DIODES 
     
 12403 0L  High-power multi-emitter modules with fiber Bragg grating stabilization [12403-24] 

     
 12403 0M  100W multi-emitter laser with integrated electronic controller for a high-brightness low-SWaP 

highly-manufacturable blue laser source [12403-25] 
     
 12403 0N  Innovative fused end fiber bundle technology for high-brightness, irregular beam profiles 

[12403-26] 
     
 12403 0O  Stamped reflective optics in high-power optical assemblies [12403-27] 

     
     

   POSTER SESSION 
     
 12403 0Q  Experimental study on pure copper welding with the 1.5kW blue diode laser for realization of a 

carbon-neutral society [12403-31] 
     
 12403 0S  Dynamics and phase-locking in large heterogeneous arrays of semiconductor diode lasers 

[12403-33] 
     
     

   DIGITAL POSTER SESSION 
     
 12403 0T  905nm line-beam laser module with high reliability for automotive LiDAR applications [12403-2] 

     
 12403 0U  Lateral brightness improvement of high-power semiconductor laser diode [12403-20] 

     
 12403 0W  Blue diode laser development for industrial processing [12403-30] 
 

iv




