PROCEEDINGS OF SPIE

High-Power Laser Ablation Vi

Claude R. Phipps
Editors

26 February - 1 March 2024
Santa Fe, New Mexico, United States

Sponsored and Published by
SPIE

Volume 12939

Proceedings of SPIE 0277-786X, V. 12939

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 High-Power Laser Ablation VI, edited by Claude R. Phipps, Proc. of SPIE
12939, Seven-digit Artficle CID Number (DD/MM/YYYY); (DOI URL).

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

ISBN: 9781510671843
ISBN: 9781510671850 (electronic)

Published by

SPIE

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

Telephone +1 360 676 3290 (Pacific Time)

SPIE.org

Copyright © 2024 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 digifs 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

LASER-INDUCED MODIFICATIONS OF MATERIAL MICROSTRUCTURE AND SURFACE MORPHOLOGY

12939 02 On the study of electron-phonon and phonon-phonon coupling in femtosecond laser-excited
tungsten [12939-4]

12939 03 Volumetric glass modification with Gaussian and doughnut-shaped pulses: from localized
laser-energy absorption to absorption delocalization [12939-7]

12939 04 Effects of nanoparticles on plasma shielding at pulsed laser ablation of metal targets [12939-8]
KEYNOTE SESSION I

12939 05 Design of first experiment to achieve fusion target gain > 1 (Keynote Paper) [12939-1]
LATEST RESULTS IN LASER-MATTER INTERACTIONS AND APPLICATIONS

12939 06 Effect of laser-induced periodic surface structures on the wettability and surface energy of
polymers [12939-11]

12939 07 Ulirashort and short-pulse laser ablation for chemical element analysis and thin film deposition
of complex materials [12939-12]

12939 08 Analysis of hydrogen and lithium isotopes using laser-induced breakdown spectroscopy
[12939-14]
LASER MATERIALS INTERACTION IN LIQUID ENVIRONMENT

12939 09 Chemical strategies for tailoring properties of nanomaterials produced by pulsed laser
interaction in liquid environments [12939-17]
LASER ABLATION FOR PLD AND MAPLE |

12939 0A Stability, structural, optical, and morphological properties of cesium lead bromine films

deposited by laser ablation [12939-20]



LASER ABLATION FOR PLD AND MAPLE Il

12939 0B Large area pulsed laser deposition of SrVO3 thin films [12939-23]

12939 0C Pulsed laser deposition using high-power Nd:YAG laser source operating at its first harmonics:
recent approaches and advances [12939-26]
HIGH-POWER LASERS IN DIRECTED ENERGY

12939 0D Fiber lasers for directed energy [12939-28]

12939 OE Beam-combinable high-power fiber laser sources for directed energy applications [12939-30]
HIGH-POWER ULTRASHORT LASERS FOR MATERIALS SCIENCE AND PARTICLE ACCELERATION I

12939 OF Dual-wavelength femtosecond laser-induced low-fluence single-shot damage and ablation of
silicon [12939-31]

12939 0G Optical pumping for high-power ultrashort LWIR gas lasers [12939-33]
HIGH-POWER ULTRASHORT LASERS FOR MATERIALS SCIENCE AND PARTICLE ACCELERATION I

12939 OH Compact chirp-free ps-pulse wedged thin-disk amplifier [12939-34]

12939 0l Role of electron-phonon and phonon-phonon coupling in the non-equilibrium dynamics
simulations of laser-excited metals [12939-78]
SPACE DEBRIS: METHODS OF AVOIDING COLLISIONS AND RE-ENTERING DEBRIS

12939 0J Impact of material and surface properties on thermo-mechanical coupling in laser-based orbit
modification of space debris [12939-93]
LASER-INDUCED SHOCK APPLICATIONS

12939 0K New advancements for laser-matter interaction applied to laser shock peening [1293%-41]



12939 OL Particle adhesion assessment based on a diverted use of laser shock adhesion test (LASAT)
to apply inertia force relying on dynamics of the sample macroscopic surface [12939-42]

12939 OM Effects of pulsed laser and eleciron-beam irradiation on protected aeronautical CFRP
composite laminate to enhance the modelling of lightning-strike damage [12939-43]
TERAWATTS TO PETAWATTS: LASER AND SECONDARY SOURCES FOR SOCIETAL APPLICATIONS

12939 ON Ka x-ray source size based on high-intensity femtosecond laser-solid interaction: generation
and applications [12939-50]

12939 00 Development, operations, and applications of TW to PW lasers at the BELLA Center for
plasma-based particle acceleration studies [12939-52]
FUNDAMENTALS OF ULTRASHORT LASER-MATERIALS INTERACTIONS: THEORY AND SIMULATIONS

12939 OP Laser material interaction of undoped and doped silicon [12939-59]
TIME-RESOLVED IMAGING AND PROBING OF ABLATION PLUMES AND MATERIALS
TRANSFORMATIONS

12939 0Q Atomistic modelling of ultrafast laser-induced melting in copper [12939-61]

12939 OR Laser-epoxy interaction and plume shielding in the presence of crossflow [12939-63]
EMERGING LASER-ENABLED APPLICATIONS

12939 0S Advancements in high-speed surface micro/nanostructuring using multi-beam processing
approaches [12939-64]

12939 0T Petawatt-class gamma bursts driven by next-generation high-intensity lasers [12939-66]
BIOLOGICAL APPLICATIONS OF LASERS

12939 0U Numerical analysis of the mechanisms involved in integrated THz imaging with a NIR

femtosecond laser illumination [12939-70]



Vi

POSTER SESSION

12939 OV

12939 OW

12939 OX

12939 OY

12939 0Z

12939 10

12939 11

12939 12

12939 13

Realization of phase perturbations by deformable mirror towards testing statistical nonlinear
optics [12939-74]

Liquid water collisional model for nonlinear underwater laser interactions
(Best Poster Award - Second Place) [12939-75]

Guiding properties of longitudinal discharge nitrogen laser channel [12939-76]

Modeling the density response in gold after XUV and optical excitation
(Best Poster Award - First Place) [12939-79]

On laser ablation of common optical materials [12939-80]

Characterization of nanoparticles of TiO2 and ZnO generated by pulsed laser ablation in liquids
[12939-81]

Neodymium-doped laser gain ceramics: exploring Nd as an active laser ion in YAG and
fine-grain Al2O3 ceramics [12939-83]

The role of laser wavelength on the early-stage electron density evolution in laser-produced
plasma [12939-87]

Pulsed laser ablation technique prepared gold nanoparticle in zinc tetraphenyl porphyrin for
enhanced nonlinear optical response [12939-88]



