PROCEEDINGS OF SPIE

Components and Packaging for
Laser Systems V

Alexei L. Glebov
Paul O. Leisher
Editors

4-6 February 2019
San Francisco, Cadlifornia, United States

Sponsored and Published by
SPIE

Volume 10899

Proceedings of SPIE 0277-786X, V. 10899

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



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), "Titte of Paper,” in Components and Packaging for Laser Systems V, edited by
Alexei L. Glebov, Paul O. Leisher, Proceedings of SPIE Vol. 10899 (SPIE, Belingham, WA, 2019) Seven-
digit Article CID Number.

ISSN: 0277-786X
ISSN: 1996-756X (electronic)

ISBN: 9781510624405
ISBN: 9781510624412 (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 © 2019, 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/19/$18.00.

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: 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, 0OA, 0B ... 0Z, followed by 10-17Z, 20-2Z, etc. The CID Number appears on each
page of the manuscript.



Contents

\Y% Authors
Vii Conference Committee
DIODE PACKAGING: JOINT SESSION WITH 10899 AND 10890
10899 04 Three-dimensional steady-state thermal model of a high power diode laser [10899-3]
10899 05 Thermal modelling of laser diode packages [10899-4]
LASER DIODE PACKAGING |
10899 06 Single mode 500 mW at 633 nm using all semiconductor master oscillator and a dual stage
amplifier [10899-5]
10899 08 The application of telecoms-style packaging techniques to narrow linewidth laser modules for
quantum technologies [10899-7]
10899 09 Intelligent simultaneous active sub-micron multi-component alignment for next generation
datacom applications [10899-8]
10899 OA Development of high power annular diode laser array using hard solder [10899-9]
LASER DIODE PACKAGING I
10899 0C Fused silica fast axis collimator lens for blue high-power laser diodes [10899-11]
10899 0D Design and realization of future compact external-cavity diode laser systems [10899-12]
ADVANCED LASER PACKAGING SOLUTIONS
10899 OF Integrated photonics for NASA applications (Invited Paper) [10899-14]
10899 OH Spaceflight 100W, 1940nm polarization maintaining Tm doped fiber laser for pumping

Q-switched 2pm Ho:YLF [10899-16]



HIGH POWER/ENERGY LASER COMPONENTS AND PACKAGING |

10899 0Q Impact of angular pump power distribution on double-clad fiber temperature and incidence
on high-power fiber laser reliability [10899-25]

10899 0S A simple technique for direct, high power laser beam profile measurement using thermal
imagers [10899-27]
HIGH POWER/ENERGY LASER COMPONENTS AND PACKAGING II

10899 0T New self-starting mode locked laser with active phase control (Invited Paper) [10899-28]
HIGH POWER/ENERGY LASER COMPONENTS AND PACKAGING il

10899 10 Spectral and conceniration dependence of the Verdet coefficient of dysprosium doped
germanate glass [10899-35]
EMERGING LASER COMPONENTS

10899 13 KYW crystal as a new material for acousto-optic Q-switches [10899-38]
POSTER SESSION

10899 17 Irradiation test of graphene saturable absorber in mode-locked Er-fiber laser [10899-42]

10899 19 High-index-contrast Bragg gratings fabricated in fluoride fiber with 513-nm femtosecond laser
[10899-44]

10899 1A High efficiency mode field adapters fabricated with CO: laser splicer [10899-45]



