
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 13005 
 
 

Proceedings of SPIE 0277-786X, V. 13005 

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

 

Laser + Photonics for Advanced 
Manufacturing 
 
 
 
François Courvoisier 
Sylvain Lecler 
Wilhelm Pfleging 
Editors   

 
 
8–11 April 2024 
Strasbourg, France 
 
 
Sponsored by  
SPIE 
 
Co-sponsored by 
Club Laser et Procedes | CLP (France) 
 
Cooperating Organisations 
Photonics 21 (Germany) 
EOS—European Optical Society 
 
Published by  
SPIE 
                                       
 

Laser + Photonics for Advanced Manufacturing, edited by François Courvoisier, 
Sylvain Lecler, Wilhelm Pfleging, Proc. of SPIE Vol. 13005, 1300501

© 2024 SPIE · 0277-786X · doi: 10.1117/12.3037954

Proc. of SPIE Vol. 13005  1300501-1



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 + Photonics for Advanced Manufacturing, edited by François 
Courvoisier, Sylvain Lecler, Wilhelm Pfleging, Proc. of SPIE 13005, Seven-digit Article CID Number 
(DD/MM/YYYY); (DOI URL). 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510673281 
ISBN: 9781510673298 (electronic) 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, 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 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. 13005  1300501-2



  Contents 
 
 
 vii Conference Committee 
  

   ADVANCED LASERS FOR HIGH-THROUGHPUT MANUFACTURING 

     
 13005 02  High power femtosecond laser: from micro to macro femtosecond laser processing [13005-2] 

     
 13005 03  High throughput precision laser milling for arbitrary 3D structures in silicon [13005-4] 

     
     

   GHZ BURST ULTRAFAST LASER PROCESSING 

     
 13005 04  Ultrafast laser drilling of through vias in soda-lime glass using GHz-burst mode operation  

(Best Student Paper Award) [13005-5] 
     
 13005 05  Comparison of picosecond and femtosecond pulses in burst mode for realization of printed 

electronics circuits [13005-6] 
     
     

   BEAM SHAPING FOR ADVANCED LASER PROCESSING 

     
 13005 06  Enhancing laser materials processing efficiency: dynamic beam shaping and parallelization 

strategies [13005-9] 
     
 13005 07  Beam shaping of high power multimode lasers by multi-spot optics [13005-10] 

     
 13005 08  Characterizing focusing units for micromachining with ultrashort laser pulses [13005-12] 

     
 13005 09  Spatial and temporal stabilization of holographically-shaped beam with the Fourier space 

intensity measurement [13005-14] 
     
     

   LASER PROCESSING FOR BATTERIES AND SUPERCAPACITIES 

     
 13005 0A  Ultrafast laser ablation of high-voltage cathodes for next generation 3D lithium-ion batteries 

[13005-19] 
     
 13005 0B  Hierarchical structuring of cathodes and anodes for lithium-ion batteries [13005-20] 

     
     

     

iii

Proc. of SPIE Vol. 13005  1300501-3



   JOINT SESSION: 3D LASER ADDITIVE MANUFACTURING 

     
 13005 0C  Ultrasonic levitation as containerless handling for in-space manufacturing [13005-24] 

     
     

   AI AND MACHINE LEARNING IN LASER PROCESSING 

     
 13005 0E  Laser optical field reconstruction using deep learning and phase diversity [13005-34] 

     
 13005 0F  Artificial intelligence regressors to predict the weld penetration in metal laser welding  

[13005-35] 
     
     

   SURFACE FUNCTIONALIZATION I 

     
 13005 0H  Icing performance of superhydrophobic aluminum surfaces by ultrashort laser pulses  

[13005-39] 
     
     

   SURFACE FUNCTIONALIZATION II 

     
 13005 0I  Post-treatment of plasma enhanced atomic layer deposited MoS2 via ultra short pulse laser to 

increase the crystallinity [13005-40] 
     
 13005 0J  Flexible graphene FETs fabricated by laser induced forward transfer [13005-42] 

     
     

   PROCESSING WITH ULTRAFAST BESSEL BEAMS 

     
 13005 0K  Fabrication of conductive graphitic wires in diamond by Bessel beam micromachining: 

highlighting the role of the crystallographic orientation and of the burst mode laser writing 
(Invited Paper) [13005-45] 

     
 13005 0L  Axicon-lens-doublet focusing for the fabrication of ultra-high-aspect-ratio structures through 

silicon with infrared ultrafast lasers (Best Student Paper Award) [13005-46] 
     
     

   ULTRAFAST LASER PROCESSING OF TRANSPARENT MATERIALS 

     
 13005 0M  Fabrication of Bragg gratings in flat silica substrates using the FEMTOprint device and use for 

sensing [13005-51] 
     
 13005 0N  High temperature behavior of femtosecond laser photo-inscribed micro-voids [13005-52] 

     
     

iv

Proc. of SPIE Vol. 13005  1300501-4



   POSTER SESSION 

     
 13005 0O  Comparison between three scanning systems for laser cutting of airbag materials [13005-53] 

     
 13005 0P  Study on additive and subtractive manufacturing using picosecond laser micromachining 

[13005-55] 
     
 13005 0Q  Control of processing effects under high-frequency femtosecond laser irradiation on three 

commercial polymers with different thermal properties [13005-56] 
     
 13005 0S  Simultaneous femtosecond inscription of two wavelength-separated fiber Bragg gratings at the 

same spot [13005-59] 
     
 13005 0T  Polarimetric properties of imperfect laser-induced periodic surface structures on stainless steel 

[13005-61] 
     
 13005 0U  Beam shaping phase DOEs engraved with femtosecond laser [13005-62] 

     
 13005 0V  A novel method for laser micro drilling of holes with a higher geometrical accuracy [13005-63] 

     
 13005 0W  Innovative laser manufacturing processes at nano scale within the NewSkin Open Innovation 

Test Bed [13005-65] 
     
 13005 0X  Femtosecond laser induced direct patterning for liquid-metal repellent surface [13005-66] 

     
 13005 0Y  Advancing micro/nanoscale high-resolution digital patterning: a combined with two-photon 

polymerization (TPP) and digital micro mirror device (DMD) [13005-67] 
     
 13005 0Z  Enhanced ablation and dicing process on silicon wafer using experimental passive Q-switch 

two-micron laser. [13005-73] 
     
 13005 10  Physical and technological aspects of formation of metal matrix composites by laser-powder 

bed fusion [13005-78] 
     
 13005 11  Method for detecting defects in direct metal deposition using a neural network [13005-80] 

     
 13005 12  Refining metal ablation and polishing with high-power femtosecond fiber laser [13005-83] 

     
     

 

v

Proc. of SPIE Vol. 13005  1300501-5



Conference Committee 
 
 
Symposium Chairs 

Francis Berghmans, Vrije Universiteit Brussel (Belgium) 
Thierry Georges, Oxxius SA (France) 
Anna Mignani, Istituto di Fisica Applicata "Nello Carrara" (Italy) 
Paul Montgomery, Université de Strasbourg (France) 

 

Conference Chairs 

Kyriacos Kalli, Cyprus University of Technology (Greece) 
 

Conference Chairs 

François Courvoisier, FEMTO-ST (France) 
Sylvain Lecler, ICube (France) 
Wilhelm Pfleging, Karlsruher Institut für Technologie (Germany) 

 

Conference Programme Committee 

Stefan Dimov, University of Birmingham (United Kingdom) 
Alexander Heisterkamp, Leibniz Universität Hannover (Germany) 
Anming Hu, The University of Tennessee Knoxville (United States) 
Rainer Kling, ALPhANOV (France) 
John Lopez, Centre Lasers Intenses et Applications (France) 
Yongfeng Lu, University of Nebraska-Lincoln (United States) 
Roberto Osellame, CNR-Istituto di Fotonica e Nanotecnologie (Italy) 
Gert-Willem Römer, Universiteit Twente (Netherlands) 

 

 

vi

Proc. of SPIE Vol. 13005  1300501-6


