
PROCEEDINGS OF SPIE 

Volume 8097 
 
 

Proceedings of SPIE, 0277-786X, v. 8097 
 

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

Optical Trapping and Optical 
Micromanipulation VIII 

Kishan Dholakia 
Gabriel C. Spalding 
Editors 
 
 
21–25 August 2011 
San Diego, California, United States 
 
 
Sponsored and Published by 
SPIE 
 



The papers included 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. The papers 
published in these proceedings 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 this book: 
   Author(s), "Title of Paper," in Optical Trapping and Optical Micromanipulation VIII, edited by Kishan 
Dholakia, Gabriel C. Spalding, Proceedings of SPIE Vol. 8097 (SPIE, Bellingham, WA, 2011) Article CID 
Number. 
 
ISSN 0277-786X 
ISBN 9780819487070 
 
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 © 2011, 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/11/$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, with papers published 
first online and then in print and on CD-ROM. Papers are published as they are submitted and meet 
publication criteria. A unique, consistent, permanent citation identifier (CID) number is assigned to 
each article at the time of the first 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, print, and 
electronic versions of the publication. SPIE uses a six-digit CID article numbering system in which: 

 The first four 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. The complete citation is used on the first 
page, and an abbreviated version on subsequent pages. Numbers in the index correspond to the 
last two digits of the six-digit CID number. 



  Contents 

 
 ix Conference Committee 

  
 SESSION 1 FORCE AND TORQUE TRANSDUCTION  
 
 8097 02 iTweezers: from toy to tool (Invited Paper) [8097-01] 
  R. W. Bowman, G. M. Gibson, Univ. of Glasgow (United Kingdom); D. M. Carberry, L. Picco, 

D. Phillips, M. J. Miles, Univ. of Bristol (United Kingdom); M. J. Padgett, Univ. of Glasgow 
(United Kingdom) 

 
 8097 03 Profile measurement using standing wave trapping [8097-02] 
  T. Washitani, M. Michihata, T. Hayashi, Y. Takaya, Osaka Univ. (Japan) 
 
 8097 04 Surface imaging using optically controlled microrods [8097-03] 
  D. B. Phillips, Univ. of Bristol (United Kingdom); H. Schäfer, M. Steinhart, Univ. Osnabrück 

(Germany); M. J. Padgett, Univ. of Glasgow (United Kingdom); M. J. Miles, D. M. Carberry, 
Univ. of Bristol (United Kingdom) 

 
 8097 05 Back-focal-plane interferometry: position or force detection? [8097-05] 
  A. Farré, E. Martín-Badosa, M. Montes-Usategui, Univ. de Barcelona (Spain) 
 
 
 SESSION 2 BIO-RELATED STUDIES USING OPTICAL MICROMANIPULATION  
 
 8097 08 Triple beam optical trap for microsyringe construction [8097-08] 
  W. T. Ramsay, M. Bechu, Heriot-Watt Univ. (United Kingdom); V. A. Bolanos Quinones, 

Leibniz-Institut für Festkörper- und Werkstoffforschung Dresden (Germany); Y. Mei, 
Leibniz-Institut für Festkörper- und Werkstoffforschung Dresden (Germany) and Fudan Univ. 
(China); O. G. Schmidt, Leibniz-Institut für Festkörper- und Werkstoffforschung Dresden 
(Germany); L. Paterson, Heriot-Watt Univ. (United Kingdom) 

 
 8097 0A Active matter on asymmetric substrates [8097-10] 
  C. J. Olson Reichhardt, J. Drocco, T. Mai, M. B. Wan, C. Reichhardt, Los Alamos National Lab. 

(United States) 
 
 
 SESSION 3 FROM BIO-MOLECULES TO TISSUE STUDIES  
 
 8097 0B Nanocapillaries and optical tweezers for studies on DNA in confinement [8097-11] 
  O. Otto, L. J. Steinbock, U. F. Keyser, Univ. of Cambridge (United Kingdom) 
 
 8097 0C Mechanics of DNA: sequence dependent elasticity [8097-12] 
  K. Raghunathan, Y.-F. Chen, J. Blaty, B. A. Juliar, J. Milstein, J.-C. Meiners, Univ. of Michigan 

(United States) 
 
 
 

iii



 8097 0D Laser microbeam - kinetic studies combined with molecule - structures reveal mechanisms 
of DNA repair [8097-13] 

  B. Altenberg, European Molecular Biology Lab. (Germany); K. O. Greulich, Fritz Lipmann 
Institute (Germany) 

 
 
 SESSION 4 CELL-LEVEL STUDIES USING OPTICAL MICROMANIPULATION  
 
 8097 0F Characterization of microorganisms using Raman tweezers (Invited Paper) [8097-15] 
  O. Samek, Z. Pilát, A. Jonás, P. Zemánek, M. Šery, J. Ježek, S. Bernatová, Institute of Scientific 

Instruments of the ASCR, v.v.i. (Czech Republic); L. Nedbal, Institute of Systems Biology and 
Ecology of the ASCR, v.v.i. (Czech Republic); M. Trtílek, Photon Systems Instruments (Czech 
Republic) 

 
 8097 0G High-speed tracking of intracellular structures: understanding the transport mechanisms in 

living plant cells [8097-16] 
  C. López-Quesada, Univ. de Barcelona (Spain); M. Joseph, Consejo Superior de 

Investigaciones Científicas (Spain); J. Selva, A. Farré, G. Egea, Univ. de Barcelona (Spain); 
M. D. Ludevid, Consejo Superior de Investigaciones Científicas (Spain); E. Martín-Badosa,  

  M. Montes-Usategui, Univ. de Barcelona (Spain) 
 
 8097 0H The viscoelastic properties of the vitreous humour measured using an optically trapped 

local probe [8097-17] 
  F. Watts, L. E. Tan, Univ. of Strathclyde (United Kingdom); M. Tassieri, Univ. of Glasgow (United 

Kingdom); N. McAlinden, C. G. Wilson, Univ. of Strathclyde (United Kingdom); J. M. Girkin, 
Univ. of Strathclyde (United Kingdom) and Durham Univ. (United Kingdom); A. J. Wright, Univ. 
of Strathclyde (United Kingdom) 

 
 8097 0I Investigating the interaction forces between T cells and antigen-presenting cells using an 

optical trapping system [8097-18] 
  A. J. Wright, Univ. of Strathclyde (United Kingdom); R. A. Benson, R. W. Bowman,  
  G. M. Gibson, M. J. Padgett, Univ. of Glasgow (United Kingdom); J. M. Girkin, Univ. of 

Strathclyde (United Kingdom) and Durham Univ. (United Kingdom); J. Brewer, P. Garside, 
Univ. of Glasgow (United Kingdom) 

 
 8097 0J Viability studies of optically trapped T-cells [8097-19] 
  N. McAlinden, D. G. Glass, O. Millington, A. J. Wright, Univ. of Strathclyde (United Kingdom) 
 
 8097 0K Elastic light scattering measurements from multiple red blood cells in elliptical optical 

tweezers [8097-20] 
  A. Kauppila, M. Kinnunen, Univ. of Oulu (Finland); A. Karmenyan, National Yang-Ming Univ. 

(Taiwan); R. Myllylä, Univ. of Oulu (Finland) 
 
 
 SESSION 5 OPTOFLUIDICS  
 
 8097 0L Plasmonic nanogels with robustly tunable optical properties [8097-21] 
  T. Cong, S. N. Wani, G. Zhou, E. Baszczuk, R. Sureshkumar, Syracuse Univ. (United States) 
 
 8097 0N Electrowetting-controlled bio-inspired artificial iridophores [8097-23] 
  S. Manakasettharn, J. A. Taylor, T. Krupenkin, Univ. of Wisconsin-Madison (United States) 
 

iv



 8097 0P A thiol-ene/methacrylate-based polymer for creating integrated optofluidic devices 
[8097-79] 

  M.-E. Baylor, Carleton College (United States); R. W. Boyne, N. B. Cramer, C. N. Bowman,  
  R. R. McLeod, Univ. of Colorado at Boulder (United States) 
 
 
 SESSION 6 MANY-BODY PHYSICS USING OPTICAL TRAPS  
 
 8097 0Q Hydrodynamic assisted barrier escape [8097-26] 
  A. Curran, M. P. Lee, Univ. of Glasgow (United Kingdom); R. Di Leonardo, Univ. degli Studi di 

Roma La Sapienza (Italy); M. J. Padgett, Univ. of Glasgow (United Kingdom) 
 
 8097 0U Demonstration of multi-dimensional optical binding in counter-propagating laser beams 

with variable beam properties [8097-30] 
  O. Brzobohatý, V. Karásek, Institute of Scientific Instruments of the ASCR, v.v.i. (Czech 

Republic); T. Čižmár, Univ. of St Andrews (United States); P. Zemánek, Institute of Scientific 
Instruments of the ASCR, v.v.i. (Czech Republic) 

 
 8097 0V Dynamics and directional locking of colloids on quasicrystalline substrates (Invited Paper) 

[8097-31] 
  C. Reichhardt, C. J. Olson Reichhardt, Los Alamos National Lab. (United States) 
 
 
 SESSION 7 SOFT CONDENSED MATTER USING OPTICAL TRAPS  
 
 8097 0X Optical tweezers as a micromechanical tool for studying defects in 2D colloidal crystals 

(Invited Paper) [8097-33] 
  S. Kim, L. Yu, S. Huang, A. Pertsinidis, X. S. Ling, Brown Univ. (United States) 
 
 
 SESSION 8 OPTICAL MANIPULATION OF EXTREME SAMPLES  
 
 8097 0Z Optical manipulation of aerosol particle arrays (Invited Paper) [8097-36] 
  J. P. Reid, A. E. Haddrell, J. S. Walker, R. Power, D. L. Bones, J. F. Davies, Univ. of Bristol (United 

Kingdom) 
 
 8097 10 Optical manipulation of 'drops on rails' in two dimensional microfluidic devices [8097-37] 
  C. McDougall, Univ. of Dundee (United Kingdom); E. Fradet, C. N. Baroud, Ecole 

Polytechnique, CNRS (France); D. McGloin, Univ. of Dundee (United Kingdom) 
 
 8097 13 Optically driven Archimedes micro-screws for micropump applications: multiple blade 

design (Invited Paper) [8097-40] 
  P. L. Baldeck, Central Taiwan Univ. of Science and Technology (Taiwan) and Univ. Grenoble 

1, CNRS (France); C.-L. Lin, Y.-S. Lin, Central Taiwan Univ. of Science and Technology 
(Taiwan); C.-T. Lin, T.-T. Chung, National Taiwan Univ. (Taiwan); M. Bouriau, Univ. Grenoble 1, 
CNRS (France); G. Vitrant, IMEP-LAHC, Minatec, CNRS (France) 

 
 8097 14 BioPhotonics Workstation: a university tech transfer challenge [8097-41] 
  J. Glückstad, A. Bañas, S. Tauro, D. Palima, Technical Univ. of Denmark (Denmark) 
 
 
 

v



 8097 15 'Wiggler-Waggler': towards optical measurements of the complex shear modulus [8097-35] 
  J. S. Bennett, The Univ. of Queensland (Australia); E. Brousse, The Univ. of Queensland 

(Australia) and Institut d'Optique (France); B. Baudisch, The Univ. of Queensland (Australia) 
and Ludwig-Maximilians-Univ. Munchen (Germany); D. Preece, T. A. Nieminen,  

  N. R. Heckenberg, H. Rubinsztein-Dunlop, The Univ. of Queensland (Australia) 
 
 
 SESSION 9 OPTICAL FORCES AND OPTICAL MOMENTUM THEORY I  
 
 8097 16 Spin-to-orbital angular momentum exchange via reflection from a cone (Invited Paper) 

[8097-80] 
  M. Mansuripur, College of Optical Sciences, The Univ. of Arizona (United States);  
  A. R. Zakharian, Corning Inc. (United States); E. M. Wright, College of Optical Sciences, The 

Univ. of Arizona (United States) 
 
 8097 17 Light-assisted templated self assembly using photonic crystal slabs [8097-42] 
  C. A. Mejía, E. Jaquay, L. J. Martínez, The Univ. of Southern California (United States); A. Dutt, 

Indian Institute of Technology (India); M. L. Povinelli, The Univ. of Southern California (United 
States) 

 
 8097 18 Simulations of optical lift [8097-43] 
  S. H. Simpson, Univ. of Bristol (United Kingdom); G. A. Swartzlander, Jr., Rochester Institute of 

Technology (United States); S. Hanna, Univ. of Bristol (United Kingdom) 
 
 8097 1A Theoretical study of nonlinear resonance radiation force exerted on nano-sized objects 

[8097-45] 
  T. Kudo, H. Ishihara, Osaka Prefecture Univ. (Japan) 
 
 
 SESSION 10 OPTICAL FORCES AND OPTICAL MOMENTUM THEORY II  
 
 8097 1C Theory of resonant radiation force exerted on single organic molecules near metallic 

nanogap [8097-47] 
  Y. Mizumoto, H. Ishihara, Osaka Prefecture Univ. (Japan) 
 
 8097 1E Optical binding with anisotropic particles: resolving the forces and torques [8097-49] 
  S. N. A. Smith, M. M. Coles, D. L. Andrews, Univ. of East Anglia Norwich (United Kingdom) 
 
 
 SESSION 11 SHAPED BEAMS I  
 
 8097 1H Real-time generation of fully optimized holograms for optical trapping applications 

[8097-52] 
  M. Persson, D. Engström, M. Goksör, Göteborg Univ. (Sweden) 
 
 8097 1I An optical trap based on conical refraction of light (Invited Paper) [8097-53] 
  D. P. O'Dwyer, C. F. Phelan, K. E. Ballantine, Y. P. Rakovich, J. G. Lunney, J. F. Donegan, Trinity 

College Dublin (Ireland) 
 
 
 
 
 

vi



 SESSION 12 SHAPED BEAMS II  
 
 8097 1J Reconfigurable three-dimensional optical route formed by fiber-optic pseudo-Bessel beam 

arrays [8097-54] 
  J. Kim, S. Lee, Y. Jeong, Yonsei Univ. (Korea, Republic of); J.-S. Shin, Yonsei Univ. College of 

Medicine (Korea, Republic of); K. Oh, Yonsei Univ. (Korea, Republic of) 
 
 8097 1K Optical lining of dielectric particles by two counter-propagating all-fiber Bessel-like beams 

[8097-55] 
  S. Lee, J. Kim, Y. Jeong, J. Park, Yonsei Univ. (Korea, Republic of); J.-S. Shin, Yonsei Univ. 

College of Medicine (Korea, Republic of); K. Oh, Yonsei Univ. (Korea, Republic of) 
 
 8097 1M Vector fields with hybrid states of polarization and their orbital angular momentum [8097-57] 
  X.-L. Wang, B. Gu, J. Chen, Y. Li, Nankai Univ. (China); J. Ding, Nanjing Univ. (China);  
  C.-S. Guo, Shandong Normal Univ. (China); H.-T. Wang, Nankai Univ. (China) and Nanjing 

Univ. (China) 
 
 8097 1N The sonic screwdriver: a model system for study of wave angular momentum [8097-58] 
  G. C. Spalding, Illinois Wesleyan Univ. (United States); A. Volovick, Z. Yang, C. Démoré,  
  M. P. MacDonald, S. Cochran, Univ. of Dundee (United Kingdom) 
 
 
 SESSION 13 PLASMONICS  
 
 8097 1P Plasmonic nanopillar arrays for optical trapping, biosensing, and spectroscopy [8097-59] 
  A. E. Çetin, A. A. Yanik, Boston Univ. (United States); C. Yilmaz, S. Somu, A. Busnaina, 

Northeastern Univ. (United States); H. Altug, Boston Univ. (United States) 
 
 8097 1Q Controlling and utilizing optical forces at the nanoscale with plasmonic antennas (Invited 

Paper) [8097-60] 
  A. Lovera, O. J. F. Martin, Ecole Polytechnique Fédérale de Lausanne (Switzerland) 
 
 8097 1R Holographic tweezers: a platform for plasmonics [8097-61] 
  M. Dienerowitz, G. Gibson, R. Bowman, M. Padgett, Univ. of Glasgow (United Kingdom) 
 
 8097 1T Opto-mechanical force measurement of deep sub-wavelength plasmonic modes 

[8097-63] 
  J. Kohoutek, D. Dey, A. Bonakdar, A. Sklar, O. G. Memis, R. Gelfand, H. Mohseni, 

Northwestern Univ. (United States) 
 
 
  POSTER SESSION  
 
 8097 1U An optical manometer-on-a-chip [8097-78] 
  Y. Jin, K. B. Crozier, Harvard Univ. (United States) 
 
 8097 1V Optical manipulation of aerosols using surface acoustic wave nebulisation [8097-64] 
  S. Anand, J. Nylk, C. Dodds, Univ. of Dundee (United Kingdom); J. M. Cooper, S. N. Neale, 

Univ. of Glasgow (United Kingdom); D. McGloin, Univ. of Dundee (United Kingdom) 
 
 
 

vii



 8097 1W Rectified Brownian motion by using optical ratchets [8097-65] 
  J. Silva-Barranco, U. Ruiz-Corona, V. Arrizon, M. Arias-Estrada, R. Ramos-García, Instituto 

Nacional de Astrofísica, Óptica y Electrónica (Mexico) 
 
 8097 1X Optically induced Zn/ZnO nanoparticles selective deposition on single-mode fiber optic 

end [8097-66] 
  J. G. Ortega-Mendoza, F. Chávez, P. Zaca-Moran, Benemérita Univ. Autónoma de Puebla 

(Mexico); R. Ramos-Garcia, Instituto Nacional de Astrofísica, Óptica y Electrónica (Mexico); 
C. Felipe, Instituto Politécnico Nacional (Mexico); G. F. Pérez-Sánzhez, Benemérita Univ. 
Autónoma de Puebla (Mexico); J. G. Gutiérrez, Univ. Autonoma Benito Juarez of Oaxaca 
(Mexico); O. Goiz, Ctr. de Investigacion y de Estudios Avanzados del IPN (Mexico) 

 
 8097 1Y Trapping of nanoparticles in water by evanescent wave near a NSOM probe [8097-67] 
  B. Liu, L. Yang, Y. Wang, Harbin Institute of Technology (China) 
 
 8097 1Z Optical trapping of nanowires [8097-68] 
  S. H. Simpson, S. Hanna, Univ. of Bristol (United Kingdom) 
 
 8097 20 Optical trapping of gold nanoparticles using a radially polarized laser beam [8097-69] 
  A. Huss, A. M. Chizhik, R. Jäger, A. I. Chizhik, A. J. Meixner, Eberhard Karls Univ. Tübingen 

(Germany) 
 
 8097 22 Discrete complex amplitude filter for ultra long optical tube [8097-71] 
  J. Wang, Nanjing Univ. of Aeronautics and Astronautics (China) and State Key Lab. of 

Transient Optics and Photonics (China); Q. Liu, Y. Liu, Nanjing Univ. of Aeronautics and 
Astronautics (China); W. Chen, Q. Zhan, Univ. of Dayton (United States) 

 
 8097 23 Femtosecond laser pulses for chemical-free embryonic and mesenchymal stem cell 

differentiation [8097-73] 
  P. Mthunzi, Council for Scientific and Industrial Research (South Africa); K. Dholakia,  
  F. Gunn-Moore, Univ. of St. Andrews (United Kingdom) 
 
 8097 24 Heating effects on NG108 cells induced by laser trapping [8097-74] 
  I. Verdeny, A.-S. Fontaine, A. Farré, M. Montes-Usategui, E. Martín-Badosa, Univ. de 

Barcelona (Spain) 
 
 8097 26 Measuring stall forces in vivo with optical tweezers through light momentum changes 

[8097-76] 
  J. Mas, A. Farré, C. López-Quesada, X. Fernández, E. Martín-Badosa, M. Montes-Usategui, 

Univ. de Barcelona (Spain) 
 
 8097 27 Temporal evolution of thermocavitation bubbles using high speed video camera [8097-77] 
  J. P. Padilla-Martinez, Instituto Nacional de Astrofísica, Óptica y Electrónica (Mexico);  
  G. Aguilar, Univ. of California, Riverside (United States); J. C. Ramirez-San-Juan,  
  R. Ramos-García, Instituto Nacional de Astrofísica, Óptica y Electrónica (Mexico) 
 
  
  Author Index 

viii



Conference Committee 

 
Symposium Chairs 

David L. Andrews, University of East Anglia Norwich (United Kingdom) 
James G. Grote, Air Force Research Laboratory (United States) 
 

Conference Chairs 

Kishan Dholakia, University of St. Andrews (United Kingdom) 
Gabriel C. Spalding, Illinois Wesleyan University (United States) 

 

Program Committee 

Javier Atencia, National Institute of Standards and Technology (United 
States) 

Clemens Bechinger, Universität Stuttgart (Germany) 
Yann R. Chemla, University of Illinois at Urbana-Champaign (United 

States) 
Arthur E. T. Chiou, National Yang-Ming University (Taiwan) 
Roberto Di Leonardo, Università degli Studi di Roma La Sapienza (Italy) 
Jesper Glückstad, Technical University of Denmark (Denmark) 
Min Gu, Swinburne University of Technology (Australia) 
Sean J. Hart, U.S. Naval Research Laboratory (United States) 
Carlos Lenz Cesar, Universidade Estadual de Campinas (Brazil) 
Carlos López-Mariscal, Instituto Tecnológico y de Estudios Superiores 

de Monterrey (Mexico) 
Masud Mansuripur, College of Optical Sciences, The University of 

Arizona (United States) 
Jens-Christian D. Meiners, University of Michigan (United States) 
H. Daniel Ou-Yang, Lehigh University (United States) 
Thomas T. Perkins, University of Colorado at Boulder (United States) 
Rubén Ramos-Garcia, Instituto Nacional de Astrofísica, Óptica y 

Electrónica (Mexico) 
Halina H. Rubinsztein-Dunlop, The University of Queensland (Australia) 
Christoph F. Schmidt, Georg-August-Universität Göttingen (Germany) 
Ming Hsien Wu, Hamamatsu Corporation (United States) 
Pavel Zemánek, Institute of Scientific Instruments of the ASCR, v.v.i. 

(Czech Republic) 
 

 

 

 

ix



Session Chairs 

1 Force and Torque Transduction 
Michael Mazilu, University of St. Andrews (United Kingdom) 
 

 2 Bio-Related Studies Using Optical Micromanipulation 
Halina H. Rubinsztein-Dunlop, The University of Queensland (Australia) 
 

 3 From Bio-Molecules to Tissue Studies 
Martha B. Alvarez-Elizondo, University of California, Irvine (United  
   States) 
 

 4 Cell-Level Studies Using Optical Micromanipulation 
Jens-Christian D. Meiners, University of Michigan (United States) 
 

 5 Optofluidics 
Carlos López-Mariscal, Instituto Technológico y de Estudios Superiores 
   de Monterrey (Mexico) 
 

 6 Many-Body Physics Using Optical Traps 
Gabriel C. Spalding, Illinois Wesleyan University (United States) 
 

 7 Soft Condensed Matter Using Optical Traps 
Roberto Di Leonardo, Università degli Studi di Roma La Sapienza (Italy) 
 

 8 Optical Manipulation of Extreme Samples 
H. Daniel Ou-Yang, Lehigh University (United States) 
 

 9 Optical Forces and Optical Momentum Theory I 
Pavel Zemanek, Institute of Scientific Instruments of the ASCR, v.v.i.  
   (Czech Republic) 
 

 10 Optical Forces and Optical Momentum Theory II 
Kishan Dholakia, University of St. Andrews (United Kingdom) 
 

 11 Shaped Beams I 
Jesper Glückstad, Technical University of Denmark (Denmark) 
 

 12 Shaped Beams II 
Jesper Glückstad, Technical University of Denmark (Denmark) 
 

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

 

x


