PROCEEDINGS OF SPIE

Complex Light and Optical
Forces XVII

David L. Andrews

Enrique J. Galvez

Halina Rubinsztein-Dunlop
Editors

29 January - 1 February 2024
San Francisco, Cadlifornia, United States

Sponsored and Published by
SPIE

Volume 12901

Proceedings of SPIE 0277-786X, V. 12901

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

Complex Light and Optical Forces XVIII, edited by David L. Andrews, Enrique J. Galvez,
Halina Rubinsztein-Dunlop, Proc. of SPIE Vol. 12901, 1290101
© 2024 SPIE - 0277-786X - doi: 10.1117/12.3030057

Proc. of SPIE Vol. 12901 1290101-1



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 Complex Light and Optical Forces X VI, edited by David L. Andrews,
Enrique J. Galvez, Halina Rubinsztein-Dunlop, Proc. of SPIE 12901, Seven-digit Article CID Number
(DD/MM/YYYY); (DOI URL).

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

ISBN: 9781510670624
ISBN: 9781510670631 (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 af 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 fo each arficle in the
Proceedings of SPIE at the fime 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.

Proc. of SPIE Vol. 12901 1290101-2



Contents

v Conference Committee
OPTICAL AND ACOUSTIC MANIPULATION
12901 02 Thunder and lightning: a revolution in wave-matter interactions (Keynote Paper) [12901-1]
12901 03 Optical trapping and binding of mixed refractive index particles [12901-3]
TRAPPING
12901 04 An exploration of periodic array of isosceles triangle motifs optimized for large lateral optical
forces [12901-7]
SKYRMIONS
12901 05 A topological approach for characterising optical skyrmions (Invited Paper) [12901-8]
12901 06 Visible skyrmion praseodymium laser in red and orange [12901-10]
COMMUNICATIONS
12901 07 Advanced 4f-based free-space optical system [12901-23]
12901 08 OAM modes classification and demultiplexing via Fourier optical neural network [12901-22]
12901 09 3D laser-nanoprinted meta-optics: a breakthrough photonic platform for wavefront shaping
and molecular sensing (Invited Paper, 3D Printing Best Paper Award in OPTO) [12901-21]
OAM GENERATION
12901 OA Optical vortex generations from cylindrically structured crystals (Invited Paper) [12901-24]
12901 0B Azo-functionalized copolymer holograms for efficient generation of vector beams [12901-27]

Proc. of SPIE Vol. 12901 1290101-3



LIGHT-MATTER INTERACTIONS

12901 0C Structured light interacts with layered semiconductor materials (Invited Paper) [12901-30]
12901 0D Spatially-dependent dark states in cold atomic vapours [12901-32]
CHIRALITY
12901 OE How to twist, turn, and kick ions using structured light (Invited Paper) [12901-36]
12901 OF Chiral-stress-energy-momentum tensor for covariant description of spin and torque densities
of light [12901-39]
COMPLEX LIGHT
12901 0G Long-distance structured laser beams created by optical aberrations [12901-45]
LIGHT SHAPING
12901 OH Analysis of polarization diffractive patterned polarizers and retarders [12901-47]
12901 Ol Comprehensive Fourier-based description of complex optical vortex fields [12901-50]

Proc. of SPIE Vol. 12901 1290101-4



Conference Committee

Symposium Chairs

Ulrich T. Schwarz, Technische Universitdt Chemnitz (Germany)
Karin Hinzer, University of Ottawa (Canada)

Symposium Co-chairs

Sonia M. Garcia-Blanco, Universiteit Twente (Netherlands)
Bernd Witzigmann, Friedrich-Alexander-Universitat Erlangen-NUrnberg
(Germany)

Program Track Chair

David L. Andrews, University of East Anglia (United Kingdom)

Conference Chairs

David L. Andrews, University of East Anglia (United Kingdom)
Enrique J. Galvez, Colgate University (United States)
Halina Rubinsztein-Dunlop, The University of Queensland (Australia)

Conference Program Committee

Kishan Dholakia, University of St. Andrews (United Kingdom)

Angela Louise Dudley, University of the Witwatersrand, Johannesburg
(South Africa)

Andrew Forbes, University of the Witwatersrand, Johannesburg
(South Africa)

Kayn A. Forbes, University of East Anglia (United Kingdom)

Sonja Franke-Arnold, University of Glasgow (United Kingdom)

Jesper Glickstad, University of Southern Denmark (Denmark)

Simon Hanna, University of Bristol (United Kingdom)

Martin P. J. Lavery, University of Glasgow (United Kingdom)

Ting-Hua Lu, National Taiwan Normal University (Taiwan)

Mehul Malik, Heriot-Watt University (United Kingdom)

Takashige Omatsu, Chiba University (Japan)

Daryl C. Preece, Beckman Laser Institute and Medical Clinic
(United States)

Monika Ritsch-Marte, Medizinische Universit&t Innsbruck (Austria)

Nirmal K. Viswanathan, University of Hyderabad (India)

Karen P. Volke-Sepulveda, Universidad Nacional Auténoma de
México (Mexico)

Proc. of SPIE Vol. 12901 1290101-5



Proc. of SPIE Vol. 12901 1290101-6



