
PROCEEDINGS OF SPIE 

Volume 8260 
 
 

Proceedings of SPIE, 0277-786X, v. 8260 
 

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

Ultrafast Phenomena and 
Nanophotonics XVI 

Markus Betz 
Abdulhakem Y. Elezzabi 
Jin-Joo Song 
Kong-Thon Tsen 
Editors 
 
22–25 January 2012 
San Francisco, California, United States 
 
 
Sponsored by 
SPIE 
 
Cosponsored by  
Femtolasers, Inc.  (United States) 
 
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 Ultrafast Phenomena and Nanophotonics XVI, edited by Markus Betz, 
Abdulhakem Y. Elezzabi, Jin-Joo Song, Kong-Thon Tsen, Proceedings of SPIE Vol. 8260 (SPIE, 
Bellingham, WA, 2012) Article CID Number. 
 
ISSN 0277-786X 
ISBN 9780819489036 
 
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 © 2012, 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/12/$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 
 
 xi Spinoptics: Spin degeneracy removal in nanostructures (Plenary Paper) [8269-100] 
  V. Kleiner, N. Shitrit, E. Hasman, Technion-Israel Institute of Technology (Israel) 

  
 SESSION 1 DYNAMICS IN DOTS AND WIRES I  
 
 8260 02 Probing ultrafast charge and spin dynamics in a quantum dot molecule (Invited Paper) 

[8260-01] 
  K. Müller, A. Bechtold, Technische Univ. München (Germany); C. Ruppert, Technische Univ. 

Dortmund (Germany); H. J. Krenner, Univ. Augsburg (Germany); M. Bichler, Technische Univ. 
München (Germany); J. M. Villas-Bôas, Univ. Federal de Uberlândia (Brazil); G. Abstreiter, 
Technische Univ. München (Germany); M. Betz, Technische Univ. Dortmund (Germany);  

  J. J. Finley, Technische Univ. München (Germany) 
 
 8260 03 THz quantum-confined Stark effect in semiconductor quantum dots [8260-02] 
  D. Turchinovich, Technical Univ. of Denmark (Denmark); B. S. Monozon, State Marine 

Technical Univ. of St. Petersburg (Russian Federation); D. A. Livshits, Innolume GmbH 
(Germany); E. U. Rafailov, Univ. of Dundee (United Kingdom); M. C. Hoffmann, Univ. 
Hamburg (Germany) and Linac Coherent Light Source, Stanford Univ. (United States) 

 
 8260 04 Theory of phonon-assisted intraband transitions in semiconductor quantum dots [8260-03] 
  S. Kuhn, F. Schulze, M. Richter, A. Knorr, A. Carmele, Technische Univ. Berlin (Germany) 
 
 8260 05 Phonon-assisted features in the light emission from semiconductor quantum dots [8260-04] 
  J. Kabuss, M. Richter, A. Carmele, Technische Univ. Berlin (Germany) 
 
 
 SESSION 2 SPINS IN BULK SEMICONDUCTORS  
 
 8260 07 One- and two-photon indirect injection of carriers and spins in silicon (Invited Paper) 

[8260-06] 
  J. L. Cheng, J. Rioux, Univ. of Toronto (Canada); J. Fabian, Univ. Regensburg (Germany);  
  J. E. Sipe, Univ. of Toronto (Canada) 
 
 
 SESSION 3 DYNAMICS IN DOTS AND WIRES II  
 
 8260 0A Room temperature spin relaxation in quantum dot based spin-optoelectronic devices 

[8260-09] 
  H. Höpfner, M. Li, A. Ludwig, A. Ludwig, Ruhr-Univ. Bochum (Germany); F. Stromberg,  
  H. Wende, W. Keune, Univ. Duisburg-Essen (Germany); D. Reuter, A. D. Wieck,  
  N. C. Gerhardt, M. R. Hofmann, Ruhr-Univ. Bochum (Germany) 
 
 
 

iii



 8260 0C Relationship of second order susceptibility to the dimensions of ZnO nanorods based on 
Lorentz local field [8260-11] 

  G.-Y. Zhuo, K.-J. Hsu, T.-Y. Su, N.-H. Huang, Y.-F. Chen, S.-W. Chu, National Taiwan Univ. 
(Taiwan) 

 
 8260 0D Strong THz emission from low-energy acoustic-like surface plasmons in InAs nanowires 

[8260-12] 
  D. V. Seletskiy, The Univ. of New Mexico (United States) and Air Force Research Lab. (United 

States); C.-Y. Li, M. P. Hasselbeck, The Univ. of New Mexico (United States); J. G. Cederberg,  
  A. M. Katzenmeyer, M. E. Toimil-Molares, F. Léonard, Sandia National Labs. (United States);  
  A. A. Talin, Sandia National Labs. (United States) and National Institute of Standards and 

Technology (United States); M. Sheik-Bahae, The Univ. of New Mexico (United States) 
 
 
 SESSION 4 NONLINEAR OPTICAL PHENOMENA  
 
 8260 0G Nonlinear propagation of strong-field THz pulses in doped semiconductors [8260-16] 
  D. Turchinovich, J. M. Hvam, Technical Univ. of Denmark (Denmark); M. C. Hoffmann, SLAC 

National Accelerator Lab. (United States) 
 
 8260 0I Numerical analysis of multi-photon parameters from ultrafast laser measurements [8260-18] 
  M. J. Potasek, Simphotek Inc. (United States) and Courant Institute of Mathematical 

Sciences (United States); E. Parilov, Simphotek Inc. (United States) 
 
 8260 0J Chirped pulses sum frequency generation for deep–UV picosecond pulse shaping [8260-19] 
  C. Vicario, A. Trisorio, Paul Scherrer Institut (Switzerland); G. Arisholm, Norwegian Defence 

Research Establishment (Norway); C. P. Hauri, Paul Scherrer Institut (Switzerland) and École 
Polytechnique Fédérale de Lausanne (Switzerland) 

 
 
 SESSION 5 THZ SPECTROSCOPY I  
 
 8260 0K Compact and portable terahertz source based on frequency mixing using dual-frequency 

solid-state laser (Invited Paper) [8260-20] 
  Y. J. Ding, P. Zhao, D. Li, Lehigh Univ. (United States) 
 
 8260 0L Detection of ultrafast THz pulses via electro-absorption in coupled asymmetric quantum 

wells [8260-21] 
  C.-Y. Li, The Univ. of New Mexico (United States); D. V. Seletskiy, The Univ. of New Mexico 

(United States) and Air Force Research Lab. (United States); J. G. Cederberg, Sandia 
National Labs. (United States); M. Sheik-Bahae, The Univ. of New Mexico (United States) 

 
 8260 0M Nonlinear response of semiconductors driven by intense THz pulses (Invited Paper) [8260-22] 
  A. Pashkin, F. Junginger, C. Schmidt, B. Mayer, Univ. of Konstanz (Germany); O. Schubert, 

Univ. Regensburg (Germany); S. Mährlein, Univ. of Konstanz (Germany); R. Huber, Univ. 
Regensburg (Germany); A. Leitenstorfer, Univ. of Konstanz (Germany) 

 
 8260 0N Ultrafast nonlinear terahertz studies of high-field charge transport in semiconductors (Invited 

Paper) [8260-23] 
  T. Elsaesser, P. Bowlan, K. Reimann, M. Woerner, Max-Born-Institut für Nichtlineare Optik und 

Kurzzeitspektroskopie (Germany); R. Hey, Paul-Drude-Institut für Festkörperelektronik 
(Germany); C. Flytzanis, Lab. Pierre Aigrain, Ecole Normale Supérieure (France) 

iv



 SESSION 6 DYNAMICS IN MICROCAVITIES  
 
 8260 0O Relaxation dynamics of optically imprinted polariton wires (Invited Paper) [8260-24] 
  F. Veit, M. Aßmann, M. Bayer, Technische Univ. Dortmund (Germany); A. Löffler, S. Höfling,  
  A. Forchel, Julius-Maximilians-Univ. Würzburg (Germany) 
 
 8260 0Q Phonon-driven resonantly enhanced polariton luminescence in organic microcavities 

[8260-26] 
  N. Somaschi, Institute of Electronic Structure and Laser (IESL)-FORTH (Greece) and Univ. of 

Southampton (United Kingdom); L. Mouchliadis, Institute of Electronic Structure and Laser 
(IESL)-FORTH (Greece) and Univ. of Crete (Greece); D. Coles, The Univ. of Sheffield (United 
Kingdom); I. E. Perakis, Institute of Electronic Structure and Laser (IESL)-FORTH (Greece) and 
Univ. of Crete (Greece); D. G. Lidzey, The Univ. of Sheffield (United Kingdom);  

  P. G. Lagoudakis, Univ. of Southampton (Italy); P. G. Savvidis, Institute of Electronic Structure 
and Laser (IESL)-FORTH (Greece) and Univ. of Crete (Greece) 

 
 8260 0S Entanglement in the biexciton cascade and the effect of pure dephasing [8260-28] 
  P. Munnelly, A. Carmele, Technische Univ. Berlin (Germany) 
 
 
 SESSION 7 COHERENT OPTICAL PHENOMENA  
 
 8260 0T Generation of coherent charge oscillations in the plane of GaAs quantum wells (Invited 

Paper) [8260-29] 
  S. Priyadarshi, K. Pierz, U. Siegner, Physikalisch-Technische Bundesanstalt (Germany);  
  P. Dawson, The Univ. of Manchester (United Kingdom); M. Bieler, Physikalisch-Technische 

Bundesanstalt (Germany) 
 
 8260 0V Revealing exciton dephasing and transport dynamics in semiconductor quantum well - 

quantum dot systems using optical 2D Fourier transform spectroscopy (Invited Paper) 
[8260-31] 

  G. Moody, JILA, Univ. of Colorado & National Institute of Standards and Technology (United 
States) and Univ. of Colorado (United States); M. E. Siemens, A. D. Bristow, X. Dai, D. Karaiskaj, 
JILA, Univ. of Colorado & National Institute of Standards and Technology (United States);  

  A. S. Bracker, D. Gammon, Naval Research Lab. (United States); S. T. Cundiff, JILA, Univ. of 
Colorado & National Institute of Standards and Technology (United States) and Univ. of 
Colorado (United States) 

 
 
 SESSION 8 ULTRAFAST PROCESSES IN CARBON AND POLYMER NANOCOMPOSITES  
 
 8260 0Y Probing the switching state of a surface-mounted azobenzene derivative using 

femtosecond XUV photoemission (Invited Paper) [8260-34] 
  J. Grunau, N. Heinemann, T. Rohwer, D. Zargarani, S. Kuhn, U. Jung, L. Kipp, O. Magnussen, 

R. Herges, M. Bauer, Christian-Albrechts-Univ. zu Kiel (Germany) 
 
 8260 0Z Terahertz imaging and time-domain spectroscopy of large-area graphene on silicon 

[8260-35] 
  J. L. Tomaino, A. D. Jameson, J. Kevek, M. J. Paul, Oregon State Univ. (United States);  
  A. M. van der Zande, R. A. Barton, P. L. McEuen, Cornell Univ. (United States); E. D. Minot,  
  Y.-S. Lee, Oregon State Univ. (United States) 
 

v



 8260 12 Ultrafast optical analyses and characteristics of nanocomposite media [8260-38] 
  C. M. Collier, X. Jin, B. Born, J. F. Holzman, The Univ. of British Columbia, Kelowna (Canada) 
 
 
 SESSION 9 METAMATERIALS  
 
 8260 16 Adjusting the functionality of terahertz split-ring resonators through geometry (Invited Paper) 

[8260-42] 
  H. Merbold, ABB Switzerland Ltd. (Switzerland) and Univ. Bern (Switzerland); A. Bitzer, Univ. 

Bern (Switzerland); F. Carbone, École Polytechnique Fédérale de Lausanne (Switzerland);  
  A. Murk, Univ. Bern (Switzerland); J. Wallauer, M. Walther, Univ. Freiburg (Germany); T. Feurer, 

Univ. Bern (Switzerland) 
 
 
 SESSION 10 PLASMONICS I  
 
 8260 19 Terahertz subwavelength ribbon waveguide based plasmonic sensors for refractive index 

and thickness detection [8260-45] 
  B. You, J.-Y. Lu, National Cheng Kung Univ. (Taiwan); W.-L. Chang, C.-P. Yu, National Sun 

Yat-Sen Univ. (Taiwan); T.-A. Liu, J.-L. Peng, Industrial Technology Research Institute (Taiwan) 
 
 
 SESSION 11 PLASMONICS II  
 
 8260 1A Long-term CEP-stable high energy few-cycle pulses using the feed-forward method (Invited 

Paper) [8260-46] 
  F. Lücking, Femtolasers Produktions GmbH (Austria) and Ludwig-Maximilians-Univ.München 

(Germany); A. Anderson, Femtolasers Produktions GmbH (Austria); A. Apolonskiy, F. Krausz, 
Ludwig-Maximilians-Univ. München (Germany); G. Steinmeyer, Max-Born-Institut für 
Nichtlineare Optik und Kurzzeitspektroskopie (Germany); G. Tempea, Femtolasers 
Produktions GmbH (Austria); A. Assion, Femtolasers Produktions GmbH (United States) 

 
 8260 1E Are there novel resonances in nanoplasmonic structures due to nonlocal response? 

[8260-50] 
  M. Wubs, S. Raza, G. Toscano, Technical Univ. of Denmark (Denmark); A.-P. Jauho, Technical 

Univ. of Denmark (Denmark) and Aalto Univ, (Finland); N. A. Mortensen, Technical Univ. of 
Denmark (Denmark) 

 
 
 SESSION 12 ULTRAFAST ACOUSTICS  
 
 8260 1G Ultrafast dynamics of coherent optical phonons in GeTe/Sb2Te3 superlattices: thermal 

conductivity and coherent control [8260-52] 
  M. Hase, Univ. of Tsukuba (Japan); J. Tominaga, National Institute of Advanced Industrial 

Science and Technology (Japan) 
 
 8260 1I Non-thermal processes of coherent acoustic phonons generation in semiconductors by 

femtosecond laser (Invited Paper) [8260-54] 
  P. Ruello, V. Gusev, P. Babilotte, T. Pezeril, G. Vaudel, D. Mounier, Institut des Molécules et 

Mat´eriaux, CNRS, Univ. du Maine (France) 
 

vi



 SESSION 13 HIGH HARMONICS, X-RAYS, AND ATTOSECOND PHENOMENA  
 
 8260 1L Engineering high harmonic generation in semiconductors via pulse shaping [8260-57] 
  M. Reichelt, A. Hildebrandt, A. Walther, J. Förstner, T. Meier, Univ. Paderborn (Germany) 
 
 8260 1M Ultrafast magnetism as seen by x-rays (Invited Paper) [8260-58] 
  I. Radu, Radboud Univ. Nijmegen (Netherlands) and Helmholtz-Zentrum Berlin (Germany);  
  K. Vahaplar, Radboud Univ. Nijmegen (Netherlands); C. Stamm, T. Kachel, N. Pontius,  
  F. Radu, Helmholtz-Zentrum Berlin (Germany); R. Abrudan, Ruhr-Univ. Bochum (Germany);  
  H. Dürr, Helmholtz-Zentrum Berlin (Germany) and SLAC National Accelerator Lab. (United 

States); T. Ostler, J. Barker, R. Evans, R. Chantrell, The Univ. of York (United Kingdom);  
  A. Tsukamoto, A. Itoh, Nihon Univ. (Japan); A. Kirilyuk, T. Rasing, A. Kimel, Radboud Univ. 

Nijmegen (Netherlands) 
 
 
 SESSION 14 THZ SPECTROSCOPY II  
 
 8260 1N Terahertz magneto-optics in the quantum Hall system (Invited Paper) [8260-59] 
  R. Shimano, Y. Ikebe, The Univ. of Tokyo (Japan) 
 
 8260 1Q Terahertz spectroscopy of Ni-Ti alloy thin films [8260-62] 
  A. D. Jameson, J. L. Tomaino, M. J. Paul, J. Kevek, E. D. Minot, M. T. Hemphill-Johnston,  
  M. D. Koretsky, Y.-S. Lee, Oregon State Univ. (United States) 
 
 
 SESSION 15 NEAR-FIELD IMAGING  
 
 8260 1V Combining nanooptical fields and coherent spectroscopy on systems with delocalized 

excitons [8260-67] 
  F. Schlosser, M. Schoth, Technische Univ. Berlin (Germany); K. Hiremath, S. Burger, F. Schmidt, 

Konrad-Zuse-Zentrum für Informationstechnik Berlin (Germany); A. Knorr, Technische Univ. 
Berlin (Germany); S. Mukamel, Univ. of California, Irvine (United States); M. Richter, 
Technische Univ. Berlin (Germany) 

 
 
  POSTER SESSION  
 
 8260 1X A nanoplasmonic contour bowtie antenna for nanoscale confinement of mid-infrared 

radiation [8260-69] 
  S. Sederberg, A. Y. Elezzabi, Univ. of Alberta (Canada) 
 
 
  Author Index 

vii





Conference Committee 

 
Symposium Chair 

Klaus P. Streubel, OSRAM GmbH (Germany) 
 

Symposium Cochairs 

David L. Andrews, University of East Anglia Norwich (United Kingdom) 
Liang-Chy Chien, Kent State University (United States) 
 

Program Track Chair 

James G. Grote, Air Force Research Laboratory (United States)  
 

Conference Chairs 

Markus Betz, Technische Universität Dortmund (Germany) 
Abdulhakem Y. Elezzabi, University of Alberta (Canada) 
Jin-Joo Song, University of California, San Diego (United States) 
Kong-Thon Tsen, Arizona State University (United States) 

 

Program Committee 

Mischa Bonn, FOM Institute for Atomic and Molecular Physics 
(Netherlands) 

Yujie J. Ding, Lehigh University (United States) 
Jan A. Gaj, University of Warsaw (Poland) 
Kazuhiko Hirakawa, The University of Tokyo (Japan) 
Rupert Huber, Universität Regensburg (Germany) 
Robert A. Kaindl, Lawrence Berkeley National Laboratory (United 

States) 
Dai-Sik Kim, Seoul National University (Korea, Republic of) 
Torsten Meier, Universität Paderborn (Germany) 
Walter Pfeiffer, Universität Bielefeld (Germany) 
Mark I. Stockman, Georgia State University (United States) 
Chi-Kuang Sun, National Taiwan University (Taiwan)  
Fabrice Vallee, Université Claude Bernard Lyon 1 (France) 
Klaas Wynne, University of Strathclyde (United Kingdom) 

 

Session Chairs 

 1 Dynamics in Dots and Wires I 
Markus Betz, Technische Universität Dortmund (Germany) 
 

ix



 2 Spins in Bulk Semiconductors 
Abdulhakem Y. Elezzabi, University of Alberta (Canada) 
 

 3 Dynamics in Dots and Wires II 
Rudolf Bratschitsch, Technische Universität Chemnitz (Germany) 
 

 4 Nonlinear Optical Phenomena 
Mark Bieler, Physikalisch-Technische Bundesanstalt (Germany) 
 

 5 THz Spectroscopy I 
Sangam Chatterjee, Philipps- Universität Marburg (Germany) 
 

 6 Dynamics in Microcavities 
Yujie J. Ding, Lehigh University (United States) 
 

 7 Coherent Optical Phenomena 
Markus Betz, Technische Universität Dortmund (Germany) 
 

 8 Ultrafast Processes in Carbon and Polymer Nanocomposites 
Yujie J. Ding, Lehigh University (United States) 
 

 9 Metamaterials 
Abdulhakem Y. Elezzabi, University of Alberta (Canada) 
 

 10 Plasmonics I 
Fabrice Vallee, Université Claude Bernard Lyon 1 (France) 
 

 11 Plasmonics II 
Christoph Lienau, Carl von Ossietzky Universität Oldenburg (Germany) 
 

 12 Ultrafast Acoustics 
Fabrice Vallee, Université Claude Bernard Lyon 1 (France) 
 

 13 High Harmonics, X-rays, and Attosecond Phenomena 
Jin-Joo Song, University of California, San Diego (United States) 
 

 14 THz Spectroscopy II 
Thomas Dekorsy, Universität Konstanz (Germany) 
 

 15 Near-Field Imaging 
Markus Betz, Technische Universität Dortmund (Germany) 

x


