
PROCEEDINGS OF SPIE 

 

 

 

 

 

Volume 11083 

 

 

Proceedings of SPIE 0277-786X, V. 11083 

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

Optical Trapping and Optical 

Micromanipulation XVI 
 

 

 

Kishan Dholakia 

Gabriel C. Spalding 
Editors 
  

 

 

11–15 August 2019 

San Diego, California, United States 

 

 

Sponsored and Published by  

SPIE 

                                       

 



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 Optical Trapping and Optical Micromanipulation XVI, edited by Kishan 
Dholakia, Gabriel C. Spalding, Proceedings of SPIE Vol. 11083 (SPIE, Bellingham, WA, 2019) Seven-
digit Article CID Number. 
 

ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510628595 
ISBN: 9781510628601 (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 © 2019, 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 $21.00 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/19/$21.00. 
 
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: 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. 

 



  Contents 
 
 
 vii Authors 
  ix Conference Committee 
  
 
   SHAPING THE FLOW OF INFORMATION: ENERGY AND MOMENTUM I 
     
 11083 04  Holographic acoustic tweezers: future applications in medicine and acoustophoretic displays 

(Invited Paper) [11083-1] 
     
 11083 06  Designing a new spatial light modulator for holographic photostimulation [11083-3] 

     
 11083 07  On-demand vector holographic optical tweezers [11083-4] 

     
     

   USING THE PHOTONIC TOOLBOX TO STUDY BIOLOGICAL SYSTEMS 
     
 11083 0M  Effect of local thermoplasmonic heating on biological membranes [11083-19] 

     
     

   NOVEL PHOTONIC DEVICES 
     
 11083 0X  Commercializing optomechanical sensors: from the classical to quantum regime [11083-33] 

     
     

   ON-CHIP, NEAR-FIELD, MICROMANIPULATION, PLASMONIC, AND NANOPARTICLE TRAPPING II 

     
 11083 13  Colloidal lithography for trapping 10 nm enzymes [11083-39] 

     
     

   LEVITATED MICRO-GYROSCOPES AND SENSORS I 
     
 11083 17  Fabrication of large vaterite microspheres for optical trapping and rotation in high vacuum 

[11083-43] 
     
     

   LEVITATED MICRO-GYROSCOPES AND SENSORS II 
     
 11083 1C  Comparison of magneto-gravitational and optical trapping for levitated optomechanics 

(Invited Paper) [11083-48] 

iii



     
 11083 1D  Laser cooling of secular motion of a nanoparticle levitated in a Paul trap for ion-assisted 

optomechanics [11083-49] 
     
     

   STATISTICAL MECHANICS OF SMALL SYSTEMS 
     
 11083 1Q  The far-from-equilibrium fluctuation of an active Brownian particle in an optical trap [11083-63] 

     
 11083 1S  Modeling and experimental exploration of the underdamped motion of microbeads in optical 

tweezers [11083-65] 
     
     

   OPTICAL ANGULAR MOMENTUM (OAM) 
     
 11083 1Y  Thought experiments that shed light on the nature of optical linear and angular momenta 

[11083-71] 
     
     

   OPTICAL MANIPULATION OF MATTER THROUGH GASEOUS MEDIA 
     
 11083 22  Characterization and control of droplets optically trapped in air [11083-75] 

     
 11083 23  Spectroscopic studies of optically trapped aerosol at elevated temperatures [11083-76] 

     
     

   OPTICALLY BOUND MATTER 
     
 11083 25  Nonequilibrum phase transition in the light-actuated self-assembly of nanoparticles: effects of 

surfaces and stochastic forces [11083-78] 
     
     

   OPTICAL MOMENTUM AND MATTER MOMENTUM 
     
 11083 29  Design of an experimental setup for the measurement of light-driven atomic mass density 

waves in a silicon crystal [11083-83] 
     
 11083 2A  Modeling optical manipulation using the field-kinetic and canonical formulations of 

electrodynamics [11083-84] 
     
     

   OPTICALLY BOUND MATTER 
     
 11083 2C  Visualizing colloidal aggregation with femtosecond optical tweezers [11083-86] 

     

iv



 11083 2G  Measurement of Van der Waals force using optical tweezers [11083-90] 

     
     

   ALTERNATIVE AND HYBRID FORCE SYSTEMS 
     
 11083 2H  Colloidal crystal formation using optothermal forces [11083-91] 

     
 11083 2K  Optical trapping mechanisms based on optothermal Marangoni effect [11083-94] 

     
     

   POSTER SESSION 
     
 11083 2U  Observation of FRET in collision of droplets [11083-104] 

     
 11083 2X  3D manipulation of microbubbles by laser-induced thermal gradients [11083-109] 

     
 11083 30  OAM beam propagation in hollow core capillary fiber for the study of chiral light matter 

interactions [11083-112] 
     
 11083 34  Mechanical perturbation of tailor-made elastic micro-structures using optical tweezers  

[11083-117] 
     
 11083 35  Manipulating a charged nanoparticle in a Paul trap for ion-assisted levitated optomechanics 

[11083-118] 
     
 11083 36  Video analysis of polymerized micro-cantilever deflected by the laser trap [11083-119] 

     
 11083 37  Self-converging and multiplex optical traps [11083-120] 

     
 11083 38  Motility assessment of green biflagellated microalgae in an optical trap using back focal plane 

interferometry [11083-122] 
     
 11083 39  Optofluidic chromatography: label-free sorting of exosomes with plasmonic microlenses 

[11083-123] 
     
 11083 3A  Photophoretic forces: a new enabler for robust single fiber-based optical traps in air  

[11083-124] 
     
 11083 3E  Developing a needle-like optical funnel: numerical modelling [11083-128] 

     
 11083 3P  Gold nanoparticles motion controlled by transverse spin momentum of evanescent waves in 

biomedical applications [11083-139] 
     
 11083 3Q  Red blood cells motion peculiarities under the action of vertical spin of evanescent wave 

[11083-140] 
     
 

v


