
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 10675 
 
 

Proceedings of SPIE 0277-786X, V. 10675 

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

3D Printed Optics and Additive 
Photonic Manufacturing 
 
 
 
Alois M. Herkommer 
Georg von Freymann 
Manuel Flury 
Editors   

 
 
23–24 April 2018 
Strasbourg, France 
 
 
Sponsored by 
SPIE 
 
Cosponsored by 
Strasbourg the Europtimist (France) 
CNRS (France) 
Investissements d’Avenvir (France) 
iCube (France) 
Université de Strasbourg (France) 
 
Cooperating Organisations 
Photonics 21 (Germany) 
EOS—European Optical Society (Germany) 
Photonics Public Private Partnership (Belgium) 
Comité National d’Optique et de Photonique (France)          
 
Published by  
SPIE 

3D Printed Optics and Additive Photonic Manufacturing, edited by Alois M. Herkommer,
Georg von Freymann, Manuel Flury, Proc. of SPIE Vol. 10675, 1067501 · © 2018 SPIE

CCC code: 0277-786X/18/$18 · doi: 10.1117/12.2501814

Proc. of SPIE Vol. 10675  1067501-1



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 3D Printed Optics and Additive Photonic Manufacturing, edited by 
Alois M. Herkommer, Georg von Freymann, Manuel Flury, Proceedings of SPIE Vol. 10675 (SPIE, 
Bellingham, WA, 2018) Seven-digit Article CID Number. 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510618763 
ISBN: 9781510618770 (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 © 2018, 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/18/$18.00. 
 
Printed in the United States of America. 
 

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

 

Proc. of SPIE Vol. 10675  1067501-2



  Contents 
 
 
 

 v Authors 
 vii Conference Committee 
  

   HYPE TECHNOLOGY IN 3D PRINTING 
     
 10675 04  3D printing for astronomical mirrors [10675-3] 

     
     

   INTEGRATED OPTICS AND 3D PRINTING 
     
 10675 09  Multiplexing vortex beams using miniaturized 3D-printed optical phase elements [10675-7] 

     
     

   TWO PHOTON LITHOGRAPHY 
     
 10675 0B  Zero overlap stitching of microlens arrays with two-photon polymerisation [10675-9] 

     
 10675 0C  Hybrid laser 3D microprocessing in glass/polymer micromechanical sensor: towards chemical 

sensing applications [10675-10] 
     
 10675 0D  Mesoscale ultrafast laser 3D lithography: throughput in voxels-per-second [10675-11] 

     
     

   ADDITIVE MANUFACTURING 
     
 10675 0I  Application of 3D printed models to visual measurement in the new innovative depth from 

defocus method [10675-15] 
     
 10675 0J  Applying fused layer modeling technologies to print embedded 3D optical waveguide 

structures for communication and sensor applications [10675-16] 
     
     

   ADDITIVE MANUFACTURING-ADDITIVE LAYER-POWDER 
     
 10675 0P  Production of glass filters by selective laser sintering [10675-22] 

     
     

iii

Proc. of SPIE Vol. 10675  1067501-3



   POSTER SESSION 
     
 10675 0Q  Effectiveness of fine-pitch lenticular lens arrays fabricated using projection lithography for 

improving resolution and clearness in switching of two pictures [10675-24] 
     
 10675 0R  Fabrication test of reflective complex optical structure by 3D printing [10675-25] 

     
 10675 0U  3D opto-structuring of ceramics at nanoscale [10675-28] 

     
 10675 0V  Polarization effects in 3D femtosecond direct laser writing nanolithography [10675-29] 

     
 10675 0Y  A coupled temperature-displacement phase field model for grain growth during laser-aided 

metal deposition [10675-34] 
     
 10675 0Z  Fabrication of high-performance lithium niobate photonic integrated circuits using laser 

microtrimming [10675-35] 
     
 10675 10  The technology of laser fabrication of cell 3D scaffolds based on proteins and carbon 

nanoparticles [10675-36] 
     
 10675 11  Temperature distribution of gas powder jet formed by coaxial nozzle in laser metal deposition 

[10675-37] 
     
 10675 12  On numerical modeling of heat transfer and fluid flow in selective laser melting of metal 

powder bed [10675-38] 
     
 10675 13  Numerical simulation of thermal behavior for process parameters optimization in laser additive 

manufacturing [10675-39] 
     
 10675 14  On multi-scale modelling of dendrite growth during laser metal deposition process [10675-40] 

     
     

 

iv

Proc. of SPIE Vol. 10675  1067501-4



Authors 
 
 
Numbers in the index correspond to the last two digits of the seven-digit citation identifier (CID) article 
numbering system used in Proceedings of SPIE. The first five digits reflect the volume number. Base 36 
numbering is employed for the last two digits and indicates the order of articles within the volume. 
Numbers start with 00, 01, 02, 03, 04, 05, 06, 07, 08, 09, 0A, 0B...0Z, followed by 10-1Z, 20-2Z, etc. 
 
Agruzov, Peter, 0Z 
Arie, Ady, 09 
Atkins, Carolyn, 04 
Baravykas, Tomas, 0D 
Bellouard, Yves, 0C 
Bliedtner, J., 0P 
Brasselet, Etienne, 0V 
Bruder, A., 0P 
Cavallucci, Denis, 0R 
Chabrol, Grégoire, 0R 
Coulibaly, Amadou, 0R 
Dehaeck, S., 0B 
Dubrov, A. V., 11, 12, 13, 14 
Dubrov, V. D., 11, 12, 13, 14 
Dubrovin, N. G., 11 
Engel, Thierry, 0R 
Ferrari, Marc, 04 
Flury, Manuel, 0R 
Gadonas, Roaldas, 0C, 0U 
Gailevičius, Darius, 0D, 0U, 0V 
Garcia-Ramirez, Mario Alberto, 10 
Gerasimenko, Alexander, 10 
Götze, K., 0P 
Guzman Gonzalez, Jose Valentin, 10 
Gvishi, R., 09 
Horiuchi, Toshiyuki, 0Q 
Hugot, Emmanuel, 04 
Hurvitz, G., 09 
Huxol, Andrea, 0J 
Ichkitidze, Levan, 10 
Ignatov, Dmitry, 10 
Ilichev, Igor, 0Z 
Jonušauskas, Linas, 0D, 0U 
Juodkazis, Saulius, 0D, 0U, 0V 
Katkus, Tomas, 0U 
Kurata, Maiko, 0Q 
Kurilova, Ulyana, 10 
Lambert, P., 0B 
Lemared, Sabri, 04 
Lightman, S., 09 
Liu, Lihong, 0R 
Lombardo, Simona, 04 
 

Makarova, E. S., 11 
Malinauskas, Mangirdas, 0C, 0D, 0U, 0V 
Mezentseva, Marina, 10 
Mikoliūnaitė, Lina, 0U 
Mirzade, Fikret Kh., 0Y, 11, 12, 13, 14 
Miyazawa, Satoshi, 0Q 
Mizeikis, Vygantas, 0U 

Morizane, Yuta, 0Q 
Murawski, Krzysztof, 0I 
Padolskytė, Viktorija, 0U 
Paipulas, Domas, 0C 
Parfenov, Mikhail, 0Z 
Pfeiffer, Pierre, 0R 
Podgaetsky, Vitaliy, 10 
Polokhin, Aleksandr, 10 
Rekštytė, Sima, 0V 
Rodin, P. S., 11, 13 
Roques, Stephane, 0R 
Roulet, Melanie, 04 
Ryabkin, Dmitry, 10 
Šakirzanovas, Simas, 0U 
Savelyev, Mikhail, 10 
Scheid, B., 0B 
Schwager, A.-M., 0P 
Shamrai, Aleksandr, 0Z 
Staliunas, Kestutis, 0U 
Stübbe, Oliver, 0J 
Suetina, Irina, 10 
Sulej, Wojciech, 0I 
Tičkūnas, Titas, 0C 
Tronev, Aleksandr, 0Z 
Varapnickas, Simonas, 0V 
Villmer, Franz-Josef, 0J 
Wengrowicz, J. M., 09 
Zavalov, Y. N., 11 
Zhurbina, Natalia, 10 
 

v

Proc. of SPIE Vol. 10675  1067501-5



Proc. of SPIE Vol. 10675  1067501-6



Conference Committee 
 
 
Symposium Chairs 

Francis Berghmans, Vrijie Universteit Brussel (Belgium) 
Thierry Georges, Oxxius SA (France) 
Harald Giessen, Universität Stuttgart (Germany) 
Paul Montgomery, Université de Strasbourg (France) 

 
Conference Chairs 

Alois M. Herkommer, Universität Stuttgart (Germany) 
Georg von Freymann, Technische Universität Kaiserslautern 

(Germany) 
Manuel Flury, Institut National des Sciences Appliquées de Strasbourg 

(France) 
 

Conference Programme Committee 

Klaus Bade, Karlsruher Institut für Technologie (Germany) 
Alain Bosseboeuf, Université Paris-Sud 11 (France) 
Thierry Engel, IREPA LASER (France) 
François Geiskopf, Institut National des Sciences Appliquées de 

Strasbourg (France) 
Harald Giessen, Universität Stuttgart (Germany) 
Kevin J. Heggarty, Télécom Bretagne (France) 
Hans Peter Herzig, Ecole Polytechnique Fédérale de Lausanne 

(Switzerland) 
Christian Koos, Karlsruher Institut für Technologie (Germany) 
Pierre Renaud, Institut National des Sciences Appliquées de 

Strasbourg (France) 
Michael Thiel, Nanoscribe GmbH (Germany) 
Michael Totzeck, Carl Zeiss SMT GmbH (Germany) 
Reinhard Voelkel, SUSS MicroOptics SA (Switzerland) 
Ricky D. Wildman, The University of Nottingham (United Kingdom) 

 

Session Chairs 

1      Hype Technology in 3D Printing 
Georg von Freymann, Technische Universität Kaiserslautern 

(Germany) 
 

2      Integrated Optics and 3D Printing 
Alois M. Herkommer, Universität Stuttgart (Germany) 

 

vii

Proc. of SPIE Vol. 10675  1067501-7



3      Two Photon Lithography 
Matthias Eifler, Technische Universität Kaiserslautern (Germany) 

 
4      Additive Manufacturing 

Thierry Engel, Université de Strasbourg (France) 
 

5      Direct Laser Writing 
Manuel Flury, Institut National des Sciences Appliquées de Strasbourg 

(France) 
 

6      Additive Manufacturing-Additive Layer-Powder 
Manuel Flury, Institut National des Sciences Appliquées de Strasbourg 

(France) 
 
 

 

viii

Proc. of SPIE Vol. 10675  1067501-8


