
PROCEEDINGS OF SPIE 

Volume 7394 
 
 

Proceedings of SPIE, 0277-786X, v. 7394 
 

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

Plasmonics: Metallic Nanostructures 
and Their Optical Properties VII 

Mark I. Stockman 
Editor 
 
 
2–6 August 2009 
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 Plasmonics: Metallic Nanostructures and Their Optical Properties VII, 
edited by Mark I. Stockman, Proceedings of SPIE Vol. 7394 (SPIE, Bellingham, WA, 2009) Article CID 
Number. 
 
ISSN 0277-786X 
ISBN 9780819476845 
 
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 © 2009, 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/09/$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 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 
 
 xiii Sub-nanometer resolution for the inspection of reflective surfaces using white light (Plenary 

Paper) [7405-37] 
  W. Jüptner, T. Bothe, Bremer Institut für angewandte Strahltechnik (Germany) 
 
 
   SPECIAL INVITED SESSION: NANOPLASMONIC SENSING AND IMAGING: FUNDAMENTALS AND 

APPLICATIONS  
 
 7394 03 Exploring single-molecule SERS and single-nanoparticle plasmon microscopy (Keynote 

Paper) [7394-02] 
  K. L. Wustholz, A.-I. Henry, J. M. Bingham, S. L. Kleinman, Northwestern Univ. (United States);  
  M. J. Natan, R. G. Freeman, Oxonica Materials Inc. (United States); R. P. Van Duyne, 

Northwestern Univ. (United States) 
 
 7394 04 Adiabatic focusing of surface plasmon polaritons for label free detection of few molecules 

by means of Raman scattering (Invited Paper) [7394-03] 
  F. De Angelis, G. Das, C. Liberale, P. Candeloro, F. Mecarini, M. L. Coluccio, Univ. degli studi 

Magna Græcia di Catanzaro (Italy); E. Di Fabrizio, Univ. degli studi Magna Græcia di 
Catanzaro (Italy) and TASC National Lab., CNR-INFM (Italy) 

 
 
   SPASERS, NANOLASERS, AND LOSS COMPENSATION  
 
 7394 09 Metallic nano-cavity lasers at near infrared wavelengths (Invited Paper) [7394-08] 
  M. T. Hill, Eindhoven Univ. of Technology (Netherlands) 
 
 
   SUPERRESOLUTION IN FAR FIELD AND EXTRAORDINARY TRANSMISSION  
 
 7394 0A Natural superoscillation of random functions in one and more dimensions (Invited Paper) 

[7394-09] 
  M. R. Dennis, J. Lindberg, Univ. of Bristol (United Kingdom) 
 
 7394 0B Nanoscale slit arrays as planar far-field lenses [7394-10] 
  P. B. Catrysse, L. Verslegers, Z. Yu, J. S. White, E. S. Barnard, M. L. Brongersma, S. Fan, Stanford 

Univ. (United States) 
 
 
   THZ PLASMONICS AND RELATED ISSUES  
 
 7394 0D Flexible and reconfigurable terahertz metamaterials (Invited Paper) [7394-12] 
  H. Tao, A. C. Strikwerda, K. Fan, Boston Univ. (United States); C. Bingham, N. I. Landy,  
  D. Shrekenhamer, Boston College (United States); D. Pilon, Boston Univ. (United States);  
  W. J. Padilla, Boston College (United States); X. Zhang, R. D. Averitt, Boston Univ. (United 

States) 

iii



 7394 0F Polarization dependent terahertz spectroscopy of a single subwavelength hole in thin 
metallic film [7394-14] 

  T.-H. Park, J.-W. Lee, D. M. Mittleman, P. Nordlander, Rice Univ. (United States) 
 
 7394 0H THz anomalous transmission in plasmonic lattices: incidence angle dependence [7394-16] 
  T. D. Nguyen, A. Nahata, Z. V. Vardeny, Univ. of Utah (United States) 
 
 
   ACTIVE NANOPLASMONICS AND RELATED SUBJECTS  
 
 7394 0J Giant surface plasmon induced drag effect (SPIDEr) in metal nanowires [7394-18] 
  M. Durach, A. Rusina, Georgia State Univ. (United States); M. I. Stockman, Georgia State 

Univ. (United States) and Max Planck Institute for Quantum Optics (Germany) 
 
 
   SERS AND NANOPLASMONIC SENSING  
 
 7394 0Q Interface effects in hybrid gold/vanadium dioxide nanostructures [7394-24] 
  J. I. Ziegler, J. Nag, R. F. Haglund, Jr., Vanderbilt Univ. (United States) 
 
 7394 0T Fluctuation in surface enhanced Raman scattering intensity due to plasmon related heating 

effect [7394-27] 
  D. U. Soudamini, C. Y. Fu, A*STAR—Agency for Science Technology and Research 

(Singapore); K. W. Kho, National Cancer Ctr. of Singapore (Singapore); P. Thoniyot,  
  A. Agarwal, A*STAR—Agency for Science Technology and Research (Singapore); M. Olivo, 

A*STAR—Agency for Science Technology and Research (Singapore), National Cancer Ctr. 
of Singapore (Singapore), and National Univ. of Singapore (Singapore) 

 
 
   NONLINEAR AND STRONG-FIELD NANOPLASMONICS, AND RELATED TOPICS  
 
 7394 0U High harmonics generation by plasmonic field enhancement (Keynote Paper) [7394-28] 
  S.-W. Kim, S. Kim, I.-Y. Park, J. Jin, Korea Advanced Institute of Science and Technology 

(Korea, Republic of) 
 
 7394 0V Design of nanostructures for high harmonic generation by localized surface plasmon 

resonance [7394-29] 
  I.-Y. Park, S. Kim, J. Choi, J. Jin, S.-W. Kim, Korea Advanced Institute of Science and 

Technology (Korea, Republic of) 
 
 
   ULTRAFAST NANOPLASMONICS  
 
 7394 12 Saturable absorption of femtosecond laser pulses at surface plasmon resonance in gold 

nanoshells [7394-36] 
  I. Ros, Univ. of Padova (Italy); P. Schiavuta, CIVEN (Italy); G. Mattei, R. Bozio, Univ. degli Studi 

di Padova (Italy) 
 
 
 
 
 

iv



   ENGINEERING NANOPLASMONIC RESPONSES I  
 
 7394 1E Infrared spectroscopy of antenna resonances [7394-49] 
  H. V. Chung, F. Neubrech, A. Pucci, Kirchhoff Institute for Physics, Univ. of Heidelberg 

(Germany) 
 
 
   NANOPLASMONICS IN ENERGY CONVERSION AND RELATED SUBJECTS  
 
 7394 1L Plasmonic nanorectennas for energy conversion [7394-56] 
  R. Osgood III, J. B. Carlson, B. R. Kimball, D. P. Ziegler, J. R. Welch, L. E. Belton, U.S. Army 

Soldier Systems Ctr. (United States); G. E. Fernandes, Z. Liu, J. Xu, Brown Univ. (United States) 
 
 
   ENGINEERING NANOPLASMONIC RESPONSES II  
 
 7394 1Q Plasmonic gold structures with individually designed geometries [7394-61] 
  M. Fleischer, K. Braun, D. Zhang, S. Jäger, A. J. Meixner, D. P. Kern, Eberhard Karls Univ. 

Tübingen (Germany) 
 
 
   CONTROL OF OPTICAL ENERGY CONCENTRATION  
 
 7394 1V Coupling dynamics between photoluminescent centers in ZnO and surface plasmons 

[7394-66] 
  B. J. Lawrie, Vanderbilt Univ. (United States) and Fisk Univ. (United States); R. Mu, Fisk Univ. 

(United States); R. F. Haglund, Vanderbilt Univ. (United States) 
 
 
   NOVEL TRENDS IN NANOPLASMONICS  
 
 7394 1W Spinoptics: spin symmetry breaking in plasmonic nanostructures (Keynote Paper) [7394-67] 
  E. Hasman, Y. Gorodetski, N. Shitrit, I. Bretner, A. Niv, V. Kleiner, Technion—Israel Institute of 

Technology (Israel) 
 
 7394 1X Observation of plasmon resonance linewidth narrowing in embedded gold nanoparticle 

arrays [7394-68] 
  R. Adato, A. A. Yanik, H. Altug, Boston Univ. (United States) 
 
 7394 1Y All-optical absorption switches in subwavelength metal-dielectric-metal plasmonic 

waveguides [7394-69] 
  C. Min, G. Veronis, Louisiana State Univ. (United States) 
 
 
   ELECTROMAGNETIC EIGENSTATES AND RESONANCES IN NANOPLASMONIC SYSTEMS  
 
 7394 1Z Electromagnetic eigenstates applied to the theoretical discussion of meta-materials with 

negative refraction (Invited Paper) [7394-70] 
  D. J. Bergman, J. Ben-Yakar, Tel Aviv Univ. (Israel) 
 
 
 

v



 7394 22 Plasmon resonance differences between the near- and far-field and implications for 
molecular detection [7394-73] 

  B. M. Ross, S. Tasoglu, L. P. Lee, Univ. of California, Berkeley (United States) 
 
 7394 23 Designing plasmonic systems: applications to dark modes in nanoparticle pairs and triplets 

[7394-74] 
  T. J. Davis, K. C. Vernon, D. E. Gómez, Commonwealth Scientific and Industrial Research 

Organisation (Australia) 
 
 
   POSTER SESSION  
 
 7394 24 Nonlinear magneto-optical transversal Kerr effect in magneto-plasmonic nanosandwiches 

[7394-75] 
  I. A. Kolmychek, T. V. Murzina, O. A. Aktsipetrov, Moscow State Univ. (Russian Federation) 
 
 7394 26 Ultrafast light transmission behavior of surface plasmon excited Maxwell Garnet type Ag 

nanocomposite polymer [7394-78] 
  B. Karthikeyan, National Institute of Technology, Tiruchirappalli (India); S. C. S. Sandeep,  
  R. Philip, Raman Research Institute (India) 
 
 7394 27 Spatially varying near-resonant aperture arrays for beam manipulation [7394-79] 
  X. M. Goh, L. Lin, A. Roberts, The Univ. of Melbourne (Australia) 
 
 7394 2B Critically coupled surface phonon-polariton excitation in silicon carbide [7394-83] 
  B. Neuner III, D. Korobkin, C. Fietz, The Univ. of Texas at Austin (United States); D. Carole,  
  G. Ferro, Univ. Claude Bernard Lyon 1 (France); G. Shvets, The Univ. of Texas at Austin (United 

States) 
 
 7394 2D Plasmon-exciton transition in iodized Ag-Cu nanostructured films [7394-85] 
  M. Gnanavel, C. S. Sunandana, Univ. of Hyderabad (India) 
 
 7394 2F Backward wave phenomenon for light propagating through a silver nanorod array [7394-87] 
  Y.-J. Jen, C.-W. Yu, C.-T. Lin, National Taipei Univ. of Technology (Taiwan) 
 
 7394 2I The absorption modes of a dielectric-metal-dielectric nanorod array in the Kretschmann 

configuration [7394-90] 
  Y.-J. Jen, C.-F. Lin, T.-Y. Chan, National Taipei Univ. of Technology (Taiwan) 
 
 7394 2J SPR of Ag nanoparticles in photothermochromic glasses [7394-91] 
  O. A. Usov, Ioffe Physico-Technical Institute (Russian Federation); A. I. Sidorov, State Univ. for 

Information Technology (Russian Federation); A. V. Nashchekin, Ioffe Physico-Technical 
Institute (Russian Federation); O. A. Podsvirov, Polytechnical State Univ. (Russian Federation); 
N. V. Kurbatova, Zavoisky Physical-Technical Institute (Russian Federation); V. A. Tsekhomsky, 
State Univ. for Information Technology (Russian Federation); A. V. Vostokov, Polytechnical 
State Univ. (Russian Federation) 

 
 7394 2M Plasmonic structures fabricated by interference lithography for sensor applications 

[7394-94] 
  J. W. Menezes, Univ. Estadual de Campinas (Brazil); M. Nalin, Univ. Estadual Paulista (Brazil); 

E. F. Chillcce, E. S. Braga, L. Cescato, Univ. Estadual de Campinas (Brazil) 
 

vi



 7394 2Q Far-field coupling in arrays of gold and gold::vanadium dioxide nanodimers [7394-98] 
  D. W. Ferrara, J. Nag, E. MacQuarrie, K. Appavoo, R. F. Haglund, Jr., Vanderbilt Univ. (United 

States) 
 
 7394 2R Synthesis of generalized surface plasmon beams [7394-99] 
  G. Martinez-Niconoff, J. Munoz-Lopez, Instituto Nacional de Astrofísica, Óptica y Electrónica 

(Mexico); P. Martinez-Vara, Benemerita Univ. Autonoma de Puebla (Mexico) 
 
 7394 2T Solvent and ligand effects on the optical properties of silver nanoparticles in silica sol-gel 

films [7394-101] 
  J. A. García-Macedo, V. M. Rentería-Tapia, G. Valverde-Aguilar, Univ. Nacional Autónoma 

de México (Mexico) 
 
 7394 2Y Nanoscale bowtie aperture as high efficiency light coupler with plasmonic waveguide 

[7394-107] 
  E. C. Kinzel, X. Xu, Purdue Univ. (United States) 
 
 7394 2Z Plasmon hybridization in nanoapertures for development of an efficient nanoantenna array 

[7394-108] 
  A. A. Yanik, R. Adato, S. Erramilli, H. Altug, Boston Univ. (United States) 
 
 7394 30 Nanoscale materials for sensing and detection based on surface plasmon excitation 

[7394-109] 
  B. H. Alhasson, M. Matin, Univ. of Denver (United States) 
 
   
  Author Index 

vii





Conference Committee 

 
Symposium Chairs 

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

 

Conference Chair 

Mark I. Stockman, Georgia State University (United States) 
 

Program Committee 

Martin Aeschlimann, Universität Kaiserslautern (Germany) 
David J. Bergman, Tel Aviv University (Israel) 
Jochen Feldmann, Ludwig-Maximilians-Universität München 

(Germany) 
Harald W. Giessen, Universität Stuttgart (Germany) 
Naomi J. Halas, Rice University (United States) 
Martti Kauranen, Tampere University of Technology (Finland) 
Satoshi Kawata, Osaka University (Japan) 
Fritz Keilmann, Max-Planck-Institut für Biochemie (Germany) 
Dai-Sik Kim, Seoul National University (Korea, Republic of) 
Victor I. Klimov, Los Alamos National Laboratory (United States) 
Aaron Lewis, Nanonics Imaging Ltd. (Israel) 
Olivier J. F. Martin, École Polytechnique Fédérale de Lausanne 

(Switzerland) 
Martin Moskovits, University of California, Santa Barbara (United States) 
Peter J. Nordlander, Rice University (United States) 
Lukas Novotny, University of Rochester (United States) 
Motoichi Ohtsu, Japan Science and Technology Agency (Japan) 
John B. Pendry, Imperial College London (United Kingdom) 
Barry S. Perlman, Army Research Laboratory (United States) 
Lewis J. Rothberg, University of Rochester (United States) 
Vahid H. Sandoghdar, Eidgenossische Technische Hochschule 

(Switzerland) 
George C. Schatz, Northwestern University (United States) 
Tigran V. Shahbazyan, Jackson State University (United States) 
Vladimir M. Shalaev, Purdue University (United States) 
Gennady Shvets, The University of Texas at Austin (United States) 
Din Ping Tsai, National Taiwan University (Taiwan) 
Nikolay I. Zheludev, University of Southampton (United Kingdom) 
Joseph Zyss, Ecole Normale Supérieure de Cachan (France) 

 

ix



Session Chairs 

  Special Invited Session: Nanoplasmonic Sensing and Imaging: 
Fundamentals and Applications 
Mark I. Stockman, Georgia State University (United States) 
 

  Spasers, Nanolasers, and Loss Compensation 
Richard P. Van Duyne, Northwestern University (United States) 
 

  Superresolution in Far Field and Extraordinary Transmission 
Aaron Lewis, Nanonics Imaging Ltd. (Israel) 
 

  THz Plasmonics and Related Issues 
Enzo M. Di Fabrizio, Università degli studi Magna Græcia di Catanzaro 

(Italy) 
 

  Active Nanoplasmonics and Related Subjects 
Gennady Shvets, The University of Texas at Austin (United States) 
 

  SERS and Nanoplasmonic Sensing 
Kevin F. MacDonald, University of Southampton (United Kingdom) 
 

  Nonlinear and Strong-field Nanoplasmonics, and Related Topics 
Federico Capasso, Harvard University (United States) 
 

  Ultrafast Nanoplasmonics 
Seung-Woo Kim, Korea Advanced Institute of Science and Technology 

(Korea, Republic of) 
 

  Invited Session: Electron Microscopy and Spectroscopy in 
Nanoplasmonics 
Ulf Kleineberg, Ludwig-Maximilians-Universität München (Germany) 
 

  Optical Magnetism and Fundamental Problems in Nanoplasmonics 
Javier Aizpurua, Consejo Superior de Investigaciones Científicas 

(Spain) 
 

  Engineering Nanoplasmonic Responses I 
Dai-Sik Kim, Seoul National University (Korea, Republic of) 
 

  Controlling Nanolocalization of Optical Energy 
Stefan A. Maier, Imperial College London (United Kingdom) 
 

  Nanoplasmonics in Energy Conversion and Related Subjects 
Naomi J. Halas, Rice University (United States) 
 
 

x



  Engineering Nanoplasmonic Responses II 
Meir Orenstein, Technion—Israel Institute of Technology (Israel) 
 

  Control of Optical Energy Concentration 
Francisco J. Garcia-Vidal, Universidad Autónoma de Madrid (Spain) 
 

  Novel Trends in Nanoplasmonics 
Mark L. Brongersma, Stanford University (United States) 
 

  Electromagnetic Eigenstates and Resonances in Nanoplasmonic 
Systems 
Erez Hasman, Technion—Israel Institute of Technology (Israel) 
 

xi




