PROCEEDINGS OF SPIE

Fiber Lasers XIX: Technology and

Systems

César Jauregui-Misas
V. R. Supradeepa
Editors

22-27 January 2022
San Francisco, Cadlifornia, United States

20-24 February 2022
ONLINE

Sponsored by
SPIE

Cosponsored by
NKT Photonics A/S (Denmark)
Active Fiber Systems GmbH (Germany)

Published by
SPIE

Proceedings of SPIE 0277-786X, V. 11981

Volume 11981

SPIE is 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 fitle 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 Fiber Lasers XIX: Technology and Systems, edited by César Jauregui-
Misas, V. R. Supradeepa, Proc. of SPIE 11981, Seven-digit Article CID Number (DD/MM/YYYY);
(DOI URL).

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

ISBN: 9781510648333
ISBN: 9781510648340 (electronic)

Published by

SPIE

P.O. Box 10, Belingham, Washington 98227-0010 USA

Telephone +1 360 676 3290 (Pacific Time)

SPIE.org

Copyright © 2022 Society of Photo-Opfical 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 arficles 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.

SPIE. Csrary

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, OA, OB ... 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each
page of the manuscript.



Contents

Vii Conference Committee

FIBER MATERIALS

11981 02 Fabrication of Er:YAG/Yb:YAG nanopowder-derived Er:Yb co-doped silica fibers from UV-
curable composites and their application in 1550-nm fiber lasers (Invited Paper) [11981-2]

11981 03 The effect of thermal and mechanical processing on the fluorescence lifetime of Yb-doped
silica preforms and fibers for use in nanostructured-core fiber lasers [11981-3]

FIBER DESIGN
11981 04 Novel polarization-maintaining solid-core anti-resonant fiber in mid-infrared regime [11981-7]
11981 05 Development of efficient CCC-fiber-based components for fiber lasers and ampilifiers [11981-8]

11981 06 Confined doping LMA fibers for high power single frequency lasers [11981-9]

Q-SWITCHING

11981 07 4.8mJ pulse energy directly from a single-mode Q-switched ytterbium fiber lasers [11981-12]
11981 08 High energy oscillator-amplifier with tapered rod-type multicore fiber [11981-13]

11981 09 Generation of Q-switched mode-locking noise-like pulses based on nonlinear polarization
rotation in a thulium-doped all-fiber laser [11981-14]

APPLICATIONS

11981 0A Applied high power laser in drilling oil and gas wells [11981-15]
11981 0B Dynamic beam lasers based on coherent beam combining [11981-16]

11981 0C Advanced metal processing enabled by fiber lasers with tunable beam properties
(Invited Paper) [11981-18]



11981 0D Handheld laser welding and cleaning system for typical metal fabrication using 1.5 kW fiber
laser source (Invited Paper) [11981-19]
COHERENT COMBINING |

11981 OE 500 W average power, multicore fiber-based femtosecond CPA system [11981-21]

11981 OF Deep-learning-based coherent fiber laser array system for power scaling and spatial light
structuring (Invited Paper) [11981-22]
COHERENT COMBINING I

11981 0G Diffractive combining and control of femtosecond pulse beam arrays (Invited Paper)
[11981-25]

11981 0l Divided-pulse nonlinear compression in a multipass cell [11981-28]

11981 OH Anti-Stokes cooling and other thermal managements techniques in fiber lasers and amplifiers
(Invited Paper) [11981-29]

11981 0J High-power, high-efficiency, semi-random Raman fiber lasers [11981-30]

11981 OK Cascaded Raman fiber lasers with very high spectral purity and low intensity noise [11981-32]

11981 0L Stimulated Brillouin scattering thresholds of pulses in optical fibers [11981-33]
NARROWBAND FIBER LASERS

11981 OM High-power single-frequency fiber laser based on cascaded fiber structure [11981-34]

11981 ON High-power single-frequency all-fiber oscillator via manipulation of saturable absorption
induced optical bistability [11981-35]

11981 00 kW-level monolithic single-mode narrow-linewidth all-solid photonic bandgap fiber amplifier
[11981-36]

11981 OP High power, narrow linewidth all-fiber ampilifiers (Invited Paper) [11981-37]

11981 0Q Brillouin measurements of double clad, metal coated optical fibres [11981-41]

11981 OR Next generation Yb-doped fibers for high-power, narrow-linewidth lasers [11981-42]

11981 0S First demonstration of dispersion-shifted LMA silica fiber in a high-power 1.46-um laser [11981-44]



KILOWATT-CLASS SYSTEMS

11981 0T High average power (500W/50ps) and high peak power (3.2 MW/50ps) picosecond pulsed
MOPA system with tapered double-clad ytterbium fiber [11981-50]

11981 OW Photodarkening-free fiber laser based on Yb-doped 20/400 gain fiber [11981-53]

11981 0U A pulsed 1720 nm Tm-doped fiber laser based on dual-cavity scheme [11981-45]

11981 0V High power 2 pm picosecond laser delivery in a low loss Nested hollowcore anti-resonant fiber
[11981-46]

11981 0X Broad-band high damage threshold mid-IR coating for high power fluoride fiber laser
[11981-49]
TRANSVERSE MODE INSTABILITY AND MODAL CONTROL

11981 0Y Mode instability in kW-class thulium doped fiber amplifiers (Invited Paper) [11981-55]

11981 0z Mitigation of transverse mode instability by heat load modulation in high-power fiber laser
amplifiers [11981-57]

11981 10 Static modal energy transfer in high power, polarization maintaining fiber laser systems
[11981-58]

11981 11 Real-time modal decomposition of fiber laser beams using a spatial mode multiplexer
[11981-59]
ULTRAFAST FIBER LASERS

1198112 200W electro-optic frequency comb from a monolithic fiber laser with tunable repetition rate
between 1 and 18 GHz featuring 200 fs pulses [11981-63]

1198113 Amplifier similariton generation from a Yb-doped all-normal-dispersion fiber laser employing a
hybrid-mode-locking technique [11981-65]
POSTER SESSION

11981 14 Highly reflective Fiber Bragg Gratings in active fibers for fiber-integrated multi-mode resonators
[11981-67]

1198115 Soliton processing via dispersion modulation in optical fibers [11981-68]

11981 16 Numerical optimization of high power 3.5 um erbium-doped mid-infrared fiber laser and

amplifiers [11981-69]



Vi

11981 17

1198118

1198119

Frequency doubling in three laser regimes using nonlinear polarization rotation laser [11981-70]

Refractive index profiles and propagation losses in bent laser fibers [11981-71]

Core alignment for large mode area (LMA) fibers [11981-72]





