PROCEEDINGS OF SPIE

Optical Trapping and Optical
Micromanipulation XXI

Kishan Dholakia

Halina Rubinsztein-Dunlop
Giovanni Volpe

Editors

18-22 August 2024
San Diego, California, United States

Sponsored by
SPIE

Cosponsored by

Nikon Instruments Inc. (United States)

Pl (Physik Instrumente) L.P. (United States)
Thorlabs, Inc. (United States)

Published by
SPIE

Volume 13112

Proceedings of SPIE 0277-786X, V. 13112

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 Optical Trapping and Optical Micromanipulation XXI, edited by Kishan
Dholakia, Halina Rubinsztein-Dunlop, Giovanni Volpe, Proc. of SPIE 13112, Seven-digit Article CID
Number (DD/MM/YYYY); (DOI URL).

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

ISBN: 9781510678842
ISBN: 9781510678859 (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-Opfical 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. Csriry

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

Conference Committee

NEW DIRECTIONS IN BIOLOGY |

1311202 Optical tweezers to investigate at the single-molecule level the interaction of thymidylate
synthase with its consensus mRNA [13112-2]
NANOTWEEZERS |

1311203 All-dielectric self-induced back-action trapping (Optical Trapping and Optical
Micromanipulation Best Student Presentation) [13112-11]
NANOSTRUCTURES AND NANOMATERIALS

1311204 Inverse design of dielectric nanostructures for optical trapping [13112-12]
ETAI AND OTOM II: JOINT SESSION WITH 13112 AND 13118

1311205 Using machine learning to characterize active matter phases: implications for active
dynamics on optical substrates (Invited Paper) [13112-19]
ALL IN A SPIN: ROTATION IN TRAPS |

1311206 Conservation of orbital angular momentum of light in scattering media [13112-24]
ALL IN A SPIN: ROTATION IN TRAPS Il

1311207 Detection of pitch rotation to high resolution in an optically trapped hexagonal shaped
upconverting particle [13112-26]
BIOLOGY AND MICRORHEOLOGY I

1311208 Biosensing with NV-centers in optically trapped nanodiamonds (Invited Paper) [13112-43]



FORCES AND FUNDAMENTALS |

1311209 Quantum fluctuations and noise in interfferometry and photodetection: applications in
optical sensing and micromanipulation (Invited Paper) [13112-47]
FORCES AND FUNDAMENTALS II

13112 0A  Optical forces and torques in skyrmionic beams [13112-54]
ADVANCED COLLOIDAL INTERACTIONS

1311208 Pattern formation and dynamics of particles with competing interactions on periodic
optical substrates (Invited Paper) [13112-65]
POSTER SESSION

131120C Low-cost Fourier ptychographic microscopy for neuroimaging applications [13112-20]

131120D Exploring astrocyte morphological changes under shear siress: a quantitative imaging and
laser-induced shockwaves approach [13112-59]

131120E Optical tweezers reveal increased intracellular viscosity in Candida tropicalis after APDT
(Optical Trapping and Optical Micromanipulation Best Student Poster) [13112-73]

13112 0F Simultaneous optical and magnetic manipulation using ferromagnetically doped
upconverting particles [13112-77]

131120G  Predictive residual neural networks for optical frapping of small particles [13112-79]



