PROCEEDINGS OF SPIE

Lasers and Photonics for Advanced
Manvufacturing Il

Francgois Courvoisier
Sylvain Lecler
Wilhelm Pfleging
Editors

12-16 April 2026
Strasbourg, France

Sponsored by
SPIE

Cosponsored by
Club Laser et Procedes | CLP (France)

Cooperating Organisations
EOS—European Optical Society
SIOF—Societd di Ottica e Fotonica (Italy)
Photonics21 (Germany)

Published by
SPIE

Volume 14093

Proceedings of SPIE 0277-786X, V. 14093

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 Lasers and Photonics for Advanced Manufacturing Il, edited by Frangois
Courvaisier, Sylvain Lecler, Wilhelm Pfleging, Proc. of SPIE 14093, Seven-digit Arficle CID Number
(DD/MM/YYYY); (DOI URL).

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

ISBN: 9798902321453
ISBN: 9798902321460 (electronic)

Published by

SPIE

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

Telephone +1 360 676 3290 (Pacific Time)

SPIE.org

Copyright © 2026 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 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. ’&rarv

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

SURFACE FUNCTIONALIZATION

14093 02 DLIP: the tool for periodic-precise nanostructure fabrication (Invited Paper) [14093-1]

14093 03 High-resolution diode laser-based patterning of composite PMMA thin films doped with
silver nanoparticles [14093-2]

14093 04 Controlling wrinkles nanopatterns induced by femtosecond laser [14093-3]

14093 05 Control of surface structures for PVA/AA photopolymer functionalization by ultrafast laser
processing [14093-4]
HIGH THROUGHPUT LASER STRUCTURING

14093 07 Dynamic beam shaping for femtosecond laser multi-pulse structuring of Ti alloy surfaces
[14093-9]

14093 08 Bio-inspired surface functionalization of complex 3D industrial parts using two different laser
technologies for drag reduction [14093-11]

14093 09 Laser-based surface microtexturing for advanced liquid guidance [14093-89]
PROCESSING OF TRANSPARENT MATERIALS |

14093 OA  High-throughput fabrication of biofunctional polymer surfaces via ultrafast laser structuring
and injection molding [14093-17]
PROCESSING OF TRANSPARENT MATERIALS I

14093 0B  Ultrahigh-speed and high-aspect-ratio laser drilling of transparent materials through
transient excitation (Invited Paper) [14093-15]

14093 0C Pump-probe shadowgraphy for burst processing [14093-16]

14093 0D Large-scale, high-strength transparent welding of thick fused silica using femtosecond

laser pulses [14093-18]



ULTRAFAST LASER STRUCTURING AND JOINING

14093 OE Influence of scanning speed and number of passes on femtosecond laser welding of
polycarbonate [14093-25]
14093 OF  Ultrafast laser microwelding for quantum technology [14093-24]
PROCESSING WITH SHAPED BEAMS
14093 0G Single-step holographic grayscale lithography of Fabry-Perot filter arrays [14093-28]
14093 0H Beam shaping for multi-kW single mode lasers [14093-31]
LASER PROCESSING FOR ENERGY STORAGE
14093 0l Advanced architectures for 3D-structured lithium-ion battery electrodes via precession
module [14093-33]
14093 0J High-throughput quantitative analysis of high-energy LiFePO4 cathode materials by laser-
induced breakdown spectroscopy [14093-35]
14093 OK  Improving lithium-ion battery performance through ulirafast laser structuring of lithium
manganese iron phosphate using GHz bursts [14093-36]
PROCESSING OF SEMICONDUCTORS
14093 0L  Spatio-temporal laser shaping for internal structuring of semiconductors (Invited Paper)
[14093-38]
14093 ON  High-density flexible nanopatterning of silicon with scanning photonic nanojets [14093-40]
14093 0O Repetitive single-pulse vs 1-ns-delay double-pulse irradiation for bulk silicon modification
at low repetition rate [14093-41]
14093 OP  Ring-type shape laser beam processing for Si wafer release by laser lift-off (LLO) and
thermal damage characterization [14093-42]
HIGH-SPEED DRILLING AND CUTTING
14093 0Q Ablation cooling and thermal regimes in high repetition rate ultrafast laser processing of
commercial polymers [14093-56]
14093 OR  Ulirahigh-speed laser processing of alkali-free glass enabled by wide-angle Bessel TSL

processing [14093-58]



14093 0S

Pulse-resolved LIBS for real-time control of laser microvia drilling [14093-59]

14093 0T Customised through vias in glass interposer production using ultrafast lasers and chemical
etching [14093-40]

14093 OU  Efficient micromachining of nickel-titanium by laser ablation in liquids [14093-61]

14093 0V Femtosecond laser square-hole drilling of metal with a fourfold rotationally symmetrical
polarized laser beam [14093-62]
MACHINE LEARNING AND MONITORING IN LASER PROCESSING |

14093 OW  Extrapolating laser weld penetration with machine learning, trading accuracy for
generalisation [14093-64]

14093 0X  Enabling in-situ monitoring of ultrashort pulse laser surface texturing [14093-65]

14093 0Y  Smart laser microhole drilling: data-driven compensation and predictive process
optimisation [14093-66]
MACHINE LEARNING AND MONITORING IN LASER PROCESSING I

14093 10  Real-time layer detection and closed-loop control using femtosecond laser-induced
breakdown spectroscopy (LIBS) and machine learning [14093-72]
POSTER SESSION

14093 11 3D microfabrication of transparent thremoset polymer using a conventional nanosecond
laser-induced bubble [14093-77]

14093 12 Superhydrophilic soda-lime glass with a two-dimensional periodic surface fabricated by
femtosecond laser processing [14093-79]

14093 13 Coherent nanoengineering of laser-induced periodic surface structures using single-pulse
femtosecond laser writing [14093-80]

14093 14 Femtosecond laser fabrication of WS2-doped whispering gallery mode microresonators via
two-photon polymerization [14093-83]

14093 15 Real-time focal spot and M2 measurement module for precision laser micro-machining
applications [14093-84]

14093 16 Comparison of laser ablation in sub-ps and ns regime at 515nm in the MHz regime and

application to graphite [14093-85]



Vi

14093 17

14093 18

14093 19

14093 1A

14093 1B

Development of a UV laser source and Késter-prism-based DLIP for transparent material
processing [14093-87]

High-speed machining of sapphire using transient and selective laser (TSL) processing
[14093-88]

Dual beam laser sintering: new approach to waste-free 3D printing [14093-91]

Laser-induced graphene for sensing applications [14093-92]

Functional glass surface by femtosecond laser texturing [14093-93]





