PROCEEDINGS OF SPIE

Photonic Crystal Materials
and Devices VI

Axel Scherer
Editors

21-23 January 2008
San Jose, Cadlifornia, USA

Sponsored and Published by
SPIE

Volume 6901

Proceedings of SPIE, 0277-786X, v. 6901

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



The papersincluded in this volume were part of the fechnical conference cited on the cover and title
page. Papers were selected and subject fo 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 Photonic Crystal Materials and Devices VI, edited by Ali Adibi, Shawn-Yu
Lin, Axel Scherer, Proceedings of SPIE Vol. 6901 (SPIE, Bellingham, WA, 2008) Article CID Number.

ISSN 0277-786X
ISBN 9780819470768

Published by

SPIE

P.O. Box 10, Belingham, Washington 98227-0010 USA
Telephone +1 360 676 3290 (Pacific Time) - Fax +1 360 647 1445
SPIE.org

Copyright © 2008, Society of Photo-Opfical 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 fo 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/08/$18.00.

Printed in the United States of America.

Publication of record for individual papers is online in the SPIE Digital Library.

SPIE &1
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 assighed to
each article at the fime 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, OB ... 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.



Vii

Contents

Conference Committee

DISPERSIVE AND NONLINEAR PROPERTIES OF PHOTONIC CRYSTALS

6901 04

Negative refraction and subwavelength focusing using left-handed composite
metamaterials (Invited Paper) [6901-03]
E. Ozbay, K. Aydin, Bilkent Univ. (Turkey)

NOVEL EFFECTS AND APPLICATIONS IN PHOTONIC CRYSTAL STRUCTURES |

6901 07

6901 09

6901 OA

Design and applications of strongly dispersive photonic crystal structures (Invited Paper)
[6901-52]

B. Momeni, M. Chamanzar, E. Shah Hosseini, M. Askari, M. Soltani, A. Adibi, Georgia Institute
of Technology (USA)

Spatial coherence of the thermal electromagnetic field in the vicinity of a dielectric slab
[6901-09]
W.T. Lau, J.-T. Shen, G. Veronis, S. Fan, Stanford Univ. (USA)

Enhanced coherency of thermal emission by coupled resonant cavities supporting surface
waves [6901-10]

N. Dahan, A. Niv, G. Biener, Y. Gorodefski, V. Kleiner, E. Hasman, Technion-Israel Institute of
Technology (Israel)

NOVEL EFFECTS AND APPLICATIONS IN PHOTONIC CRYSTAL STRUCTURES Il

6901 0B

6901 OE

6901 OF

Ultrasonic and hypersonic phononic crystals [6901-11]
A. Khelif, F.-L. Hsiao, S. Benchabane, A. Choujaa, B. Aoubiza, V. Laude, Institut Femtfo-ST,
CNRS, Univ. de Franche-Comté (France)

Quantum optics of a quantum dot embedded in a photonic crystal cavity [6901-15]
M. Sodagar, S. Khorasani, Sharif Univ. of Technology (Iran); A. H. Atabaki, A. Adibi, Georgia
Institute of Technology (USA)

Fano resonance enhanced infrared absorption for infrared photodetectors [6901-13]

Z. Qiang, W. Zhou, M. Lu, Univ. of Texas at Arlington (USA); G. J. Brown, Air Force Research
Lab. (USA)



PHOTONIC CRYSTAL CAVITIES AND LIGHT EMITTERS

6901 0G Photonic crystal chips for optical interconnects and quantum information processing
(Invited Paper) [6901-16]
D. Englund, A. Faraon, |. Fushman, B. Ellis, H. Altug, J. Vuckovi¢, Stanford Univ. (USA)

6901 OH Designing emission spectra of photonic crystal microcavities [6701-17]
F. Rdmer, B. Witzigmann, ETH ZUrich (Switzerland)

6901 0l Reconfigurable photonic crystal laser [6901-18]

M.-K. Kim, Korea Advanced Institute of Science and Technology (South Korea);
I.-K. Hwang, Chonnam National Univ. (South Korea); Y.-H. Lee, Korea Advanced Institute of
Science and Technology (South Korea)
MODELING AND SIMULATION OF PHOTONIC CRYSTAL STRUCTURES |

6901 OK A tale of two limits: fundamental properties of photonic-crystal fibers (Invited Paper)
[6901-20]
K. K. Lee, A. Farjadpour, Y. Avniel, J. D. Joannopoulos, S. G. Johnson, Massachusetts
Institute of Technology (USA)

6901 OL Form birefringent anisotropic photonic crystal exhibiting external field anomalies [6901-21]
Y. Cao, J.Schenk, R. P. Ingel, M. A. Fiddy, Univ. of North Carolina at Charlotte (USA);
K. Burbank, M. Graham, P. Sanger, W. Yang, Western Carolina Univ. (USA)

6901 OM Analyzing light localization using Iwasawa-canonical transfer matrices [6701-22]
G. J. Kissel, Univ. of Southern Indiana (USA)

6901 ON Analysis of scattering losses in photonic crystal structures using a Green's function-based
approach [6901-23]
C. M. Reinke, A. A. Eftekhar, X. Zhang, B. Momeni, A. Adibi, Georgia Institute of Technology
(USA)
MODELING AND SIMULATION OF PHOTONIC CRYSTAL STRUCTURES Il

6901 OP Effects of incrementally applied disorder to a triangular lattice creating a 12-fold
quasi-crystal [6901-26]
S.R.Newman, R. C. Gauthier, Carleton Univ. (Canada)

6901 OR Calculation of density of states in a 2D photonic crystal with separable profile of permittivity

[6901-28]

A. H. Baradaran Ghasemi, Shahid Beheshti Univ. (Iran); S. Khorasani, Sharif Univ. of
Technology (Iran); H. Latifi, Shahid Beheshti Univ. (Iran); A. H. Atabaki, Georgia Institute of
Technology (USA)



OPTOFLUIDICS AND PHOTONIC CRYSTAL FIBERS

6901 0U

6901 OV

Guidance mechanisms in hollow-core photonic crystal fiber (Invited Paper) [67201-30]
F. Benabid, Univ. of Bath (United Kingdom); P. J. Roberts, Danish Technical Univ. (Denmark)

Hollow fibers for compact infrared gas sensors [6901-31]

A. Lambrecht, S. Hartwig, J. Herbst, J. Wéllenstein, Fraunhofer Institute for Physical
Measurement Techniques (Germany)

FABRICATION OF PHOTONIC CRYSTAL STRUCTURES |

6901 0z

6901 10

Preparation of metallo-dielectric photonic crystals by multi-photon direct laser writing
[6901-35]

S. M. Kuebler, CREOL, Univ. of Central Florida (USA) and Univ. of Central Florida (USA);
A.Tal, Y. Chen, CREOL, Univ. of Central Florida (USA)

Defect inscription and observation in 3D photonic band gap opal templates [6901-36]

M. Boyle, A. Neumeister, J. Zinn, Laser Zentrum Hannover e.V. (Germany); W. Wohlleben,
R. J. Leyrer, BASF Aktiengesellschaft (Germany)

FABRICATION OF PHOTONIC CRYSTAL STRUCTURES I

6901 14

6901 15

Polymer nanocomposite infiltration of silicon photonic crystals [6901-40]

S. Tay, J. Thomas, College of Optical Sciences, The Univ. of Arizona (USA); B. Momeni,

M. Askari, P. J. Hotchkiss, S. C. Jones, S. R. Marder, A. Adibi, Georgia Institute of Technology
(USA); R. A. Norwood, N. Peyghambarian, College of Optical Sciences, The Univ. of Arizona
(USA)

The study for fabricating two-dimensional photonic crystal by soft lithography technology
and optical mensuration of superprism phenomena [6901-41]

S. Zhang, Shandong Univ. (China) and Univ. of Texas at Austin (USA); Q. Wang, J. Lian,
Shandong Univ. (China); L. Wang, J. Chen, R. Chen, Univ. of Texas at Austin (USA)

PHOTONIC CRYSTAL WAVEGUIDES

6901 17

6901 18

6901 1A

Engineering of planar photonic crystal waveguides on silicon-on-insulator for larger
guiding bandwidth [6901-43]
A. H. Atabaki, E. Shah Hosseini, B. Momeni, A. Adibi, Georgia Institute of Technology (USA)

Three-dimensional photonic crystal waveguides and resonators by unit cell size
modulation [6901-44]
L. Tang, T. Yoshie, Duke Univ. (USA)

Efficient coupling of light into the planar photonic crystal waveguides in the slow group
velocity regime [6901-46]

M. Askari, B. Momeni, S. Yegnanarayanan, A. Eftekhar, A. Adibi, Georgia Instfitute of
Technology (USA)



6901 1B

Coupling between refractive waveguides and two dimensional photonic crystal Bloch
modes [6901-47]

E. Drouard, L. Ferrier, X. Letartre, P. Rojo-Romeo, P. Viktorovitch, Univ. de Lyon, Institut des
Nanotechnologies Lyon, CNRS (France)

POSTER SESSION

vi

6901 1E

6901 1F

Optics of friangular Mie particles in ultrathin Ag films [6901-50]
M. Gnanavel, C. S. Sunandana, Univ. of Hyderabad (India)

Perfect periodic photonic quasi-crystals [6701-51]
R. C. Gauthier, Carleton Univ. (Canada)

Author Index



Conference Committee

Symposium Chair

Ali Adibi, Georgia Institute of Technology (USA)

Symposium Cochair

James G. Grote, Air Force Research Laboratory (USA)

Program Track Chair

Ali Adibi, Georgia Institute of Technology (USA)

Conference Chairs

Ali Adibi, Georgia Institute of Technology (USA)
Shawn-Yu Lin, Rensselaer Polytechnic Institute (USA)
Axel Scherer, California Institute of Technology (USA)

Program Committee

Douglas C. Allan, Corning, Inc. (USA)

Shanhui Fan, Stanford University (USA)

Maryanne C. J. Large, The University of Sydney (Australia)
Susumu Noda, Kyoto University (Japan)

Masaya Notomi, NTT Basic Research Laboratories (Japan)
Ekmel Ozbay, Bilkent University (Turkey)

Dennis W. Prather, University of Delaware (USA)

William J. Wadsworth, University of Bath (United Kingdom)

Yong Xu, Virginia Polytechnic Institute and State University (USA)
Eli Yablonovitch, University of California, Los Angeles (USA)

Session Chairs

1

Special Review Session: Present and Future of Photonic Crystals
Ali Adibi, Georgia Institute of Technology (USA)

Dispersive and Nonlinear Properties of Photonic Crystals
Axel Scherer, California Institute of Technology (USA)

Novel Effects and Applications in Photonic Crystal Structures |
Koray Aydin, Bilkkent University (Turkey)

Novel Effects and Applications in Photonic Crystal Structures |
Yong Sung Kim, Rensselaer Polytechnic Institute (USA)

vii



viii

10

11

Photonic Crystal Cavities and Light Emitters
Babak Momeni, Georgia Institute of Technology (USA)

Modeling and Simulation of Photonic Crystal Structures |
Shanhui Fan, Stanford University (USA)

Modeling and Simulation of Photonic Crystal Structures I
Steven G. Johnson, Massachusetts Institute of Technology (USA)

Optofluidics and Photonic Crystal Fibers
Ali Adibi, Georgia Institute of Technology (USA)

Fabrication of Photonic Crystal Structures |
Xindi Yu, University of lllinois at Urbana-Champaign (USA)

Fabrication of Photonic Crystal Structures i
Georg von Freymann, Universitat Karlsruhe (Germany)

Photonic Crystal Waveguides
Robert A. Norwood, College of Optical Sciences, The University of
Arizona (USA)



