
PROCEEDINGS OF SPIE 

 
 
 
 

Volume 9834 
 
 

Proceedings of SPIE 0277-786X, V. 9834 

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

 

Laser Technology for  
Defense and Security XII 
 
 
Mark Dubinskii 
Stephen G. Post 
Editors 
 
 
19–20 April 2016 
Baltimore, Maryland, United States 
 
 
Sponsored and Published by  
SPIE 
 

Laser Technology for Defense and Security XII, edited by Mark Dubinskii, 
Stephen G. Post, Proc. of SPIE Vol. 9834, 983401 · © 2016 SPIE

CCC code: 0277-786X/16/$18 · doi: 10.1117/12.2245774

Proc. of SPIE Vol. 9834  983401-1



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 Laser Technology for Defense and Security XII, edited by Mark 
Dubinskii, Stephen G. Post, Proceedings of SPIE Vol. 9834 (SPIE, Bellingham, WA, 2016) Six-digit 
Article CID Number. 
 
ISSN: 0277-786X  
ISSN: 1996-756X (electronic) 
ISBN: 9781510600751 
 
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. 9834  983401-2



  Contents 

 
 v Authors 
 vii Conference Committee 
 
 
 SESSION 1 NOVEL LASER MATERIALS; ADVANCED LASER MODELING AND BEAM CHARACTERIZATION 

 
   

 9834 04 Full spatially resolved laser modeling and design using GLOSS [9834-1] 
   
 9834 06 Er-doped YVO4 amplifier diode pumped at 976 nm [9834-3] 
   
 9834 07 Wide-bandwidth ceramic Tm:Lu2O3 amplifier [9834-4] 
   
 
 SESSION 2 MILITARY LASER SYSTEMS AND CONCEPTS, AND LASERS FOR SPACE APPLICATIONS 

 
   

 9834 09 Advanced laser architecture for the two-step laser tandem mass spectrometer [9834-6] 
   
 9834 0A Three-year aging of prototype flight laser at 10 kHz and 1 ns pulses with external frequency 

doubler for ICESat-2 mission [9834-7] 
   
 9834 0B Beam shaping to provide round and square-shaped beams in optical systems of high-

power lasers [9834-8] 
   
 
 SESSION 3 ADVANCED LASER ARCHITECTURES; ULTRASHORT-PULSE AMPLIFICATION AND NONLINEAR 

EFFECTS 

 
 

 9834 0C High-gain multipassed Yb:YAG amplifier for ultrashort pulse laser [9834-10] 
   
 9834 0E Tm/Ho co-doped pulsed fiber laser with low spectral and temporal noise [9834-12] 
   
 9834 0F Supercontinuum generation in dispersion-varying microstructured optical fibers [9834-13] 
   
 9834 0G Laser cavity mode formation employing diffractive phase structures [9834-14] 
   
 
 SESSION 4 SEMICONDUCTOR LASER DEVELOPMENT 

 
   

 9834 0I Fiber-coupled modules producing >300W and >600W from a 225 micron fiber, with <0.7 
kg/kW weight-power ratio [9834-16] 

   
 9834 0J New advancements in 793 nm fiber-coupled modules for Th fiber laser pumping, including 

packages optimized for low SWaP applications [9834-17] 
   
 9834 0K Advances in AlGaInN laser diode technology for defence and sensing applications  

[9834-18]  
 

iii

Proc. of SPIE Vol. 9834  983401-3



 SESSION 5 RAMAN LASERS AND CONVERTORS (BULK AND FIBER); MODAL INSTABILITY MITIGATION 

 
   

 9834 0N Laser transmitter for space-based sodium lidar instrument [9834-21] 
   
 
 SESSION 6 PULSED LASERS (MODERATELY SHORT-PULSE) 

 
   

 9834 0Q A compact laser target designator [9834-24] 
   
 9834 0U Development of high-power and high-energy 2μm bulk solid-state lasers and amplifiers 

(Invited Paper) [9834-28] 
   
 
  POSTER SESSION 

 
   

 9834 0V Research on the optimal structure configuration of dither RLG used in skewed redundant 
INS [9834-31] 

   
 9834 0W Highly efficient, high energy 1.5 μm pulsed fiber laser with precise linewidth and 

wavelength control of individual pulses [9834-32] 
   
 9834 0X Applications of signal multiplexing in fiber optic-based acoustic and seismic sensors  

[9834-33] 

iv

Proc. of SPIE Vol. 9834  983401-4



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. 
 
Akosman, Ahmet E., 0E 
Alexander, W., 0Q 
Anisimov, Igor, 0G 
Barron, A., 0Q 
Boćkowski, M., 0K 
Borthwick, A., 0Q 
Brinckerhoff, William, 09 
Briscoe, Eldridge, 07 
Burton, John, 0W 
Chiragh, Furqan L., 0A 
Coghill, M., 0Q 
Copeland, Drew A., 07, 0C 
Costley, R. Daniel, 0X 
Culpepper, Charles F., 0A, 0W 
Czernecki, R., 0K 
Darab, Ibraheem, 0W 
Decker, Mark, 04 
Du, Detao, 0C 
Dubinskii, Mark, 06 
Dutta, Niloy K., 0F 
Ebert, Chris, 0I, 0J 
Edwards, Ryan, 0A 
Engin, Doruk, 0W 
Fahey, Molly E., 09 
Folks, William R., 0X 
Fouron, Jean-Luc, 0W 
Galan-Comas, Gustavo, 0X 
Gao, Chunfeng, 0V 
Gardiner, G., 0Q 
Getty, Stephanie, 09 
Grubisic, Andrej, 09 
Guiney, Tina, 0I, 0J 
Gupta, Shantanu, 0W 
Hathaway, Kent K., 0X 
Holt, Lew, 0W 
Hovis, Floyd, 0A 
Hu, Hongyu, 0F 
Hudock, Jared, 04 
Imlach, N., 0Q 
Irwin, David, 0I, 0J 
Jacobs, Cobus, 0U 
Janches, Diego, 0N 
Kerr, D., 0Q 
Kirkendall, Clay K., 0X 
Koen, Wayne, 0U 
Konoplev, Oleg A., 0A, 0N 
Koroshetz, John, 04 
Krainak, Michael A., 0A, 0N 
Kucharski, R., 0K 

Laskin, Alexander, 0B 
Laskin, Vadim, 0B 
Lee, S. T., 0Q 
Leszczyński, M., 0K 
Li, Steven X., 09 
Li, Wenbo, 0F 
Litt, Amardeep S., 07, 0C 
Long, Xingwu, 0V 
Lu, Wei, 0W 
Marona, L., 0K 
McNeill, C., 0Q 
McRae, I., 0Q 
McSporran, D., 0Q 
Morton, G., 0Q 
Najda, S. P., 0K 
Newburgh, G. A., 06 
Parker, Michael W., 0X 
Patterson, Steve, 0I, 0J 
Perlin, P., 0K 
Rodgers, D., 0Q 
Sander, Michelle Y., 0E 
Sawruk, Nick, 0A 
Scouler, C., 0Q 
Silver, M., 0Q 
Smith, C., 0Q 
Smith, Eric W., 0X 
Soskind, Y. G., 0G 
Stapleton, Dean, 0I 
Stephen, Mark A., 0A 
Strauss, Hencharl, 0U 
Strickler, Kathy, 0A 
Suski, T., 0K 
Targowski, G., 0K 
Troupaki, Elisavet, 0A 
Vasilyev, Aleksey A., 0A 
Vetrovec, John, 07, 0C 
Wang, Qi, 0V 
Wei, Guo, 0V 
Wisniewski, P., 0K 
Wu, Lorinda, 0U 
Yu, Anthony W., 09, 0A, 0N 
Zhang, Xiang, 0F 

 

v

Proc. of SPIE Vol. 9834  983401-5



Proc. of SPIE Vol. 9834  983401-6



Conference Committee 

 
Symposium Chair 

David Logan, BAE Systems (United States) 
 

Symposium Co-chair 

Donald A. Reago Jr., U.S. Army Night Vision & Electronic Sensors  
   Directorate (United States) 

 

Conference Chairs 

Mark Dubinskii, U.S. Army Research Laboratory (United States) 
Stephen G. Post, Missile Defense Agency (United States) 

 

Conference Program Committee 

Steven R. Bowman, U.S. Naval Research Laboratory (United States) 
Iyad Dajani, Air Force Research Laboratory (United States) 
Anthony M. Johnson, University of Maryland, Baltimore County  
   (United States) 
Steven G. Patterson, DILAS Diode Laser, Inc. (United States) 
Lawrence Grimes, High Energy Joint Technology Office  
   (United States) 

 

Session Chairs 

1 Novel Laser Materials; Advanced Laser Modeling and Beam 
Characterization 

 Stephen G. Post, Missile Defense Agency (United States) 
 

2 Military Laser Systems and Concepts, and Lasers for Space 
Applications 
Lawrence Grimes, High Energy Joint Technology Office  
   (United States) 

 
3 Advanced Laser Architectures; Ultrashort-pulse Amplification and 

Nonlinear Effects 
Anthony M. Johnson, University of Maryland, Baltimore County  
   (United States) 

 
4 Semiconductor Laser Development 

 Christopher Ebert, DILAS Diode Laser, Inc. (United States) 

vii

Proc. of SPIE Vol. 9834  983401-7



5 Raman Lasers and Convertors (Bulk and Fiber); Modal Instability 
Mitigation 

 Steven R. Bowman, U.S. Naval Research Laboratory (United States) 
 

6 Pulsed Lasers (Moderately Short-Pulse) 
 Mark Dubinskii, U.S. Army Research Laboratory (United States) 
 

Poster Session 
Iyad Dajani, Air Force Research Laboratory (United States) 

viii

Proc. of SPIE Vol. 9834  983401-8


