PROCEEDINGS OF SPIE

Nonlinear Optics and
Applications VI

Benjamin J. Eggleton
Alexander L. Gaeta
Neil G. Broderick
Editors

16-18 April 2012
Brussels, Belgium

Sponsored by
SPIE

Cosponsored by

B-PHOT—Brussels Photonics Team (Belgium)
Brussels-Capital Region (Belgium)

FWO—Fonds Wetenschappelijk Onderzoek (Belgium)
ICO—International Commission for Opfics

Ville de Bruxelles (Belgium)

Cooperating Organisations

CBO-BCO (Belgium)

EOS—European Optical Society (Germany)

IET—The Institution of Engineering and Technology (United Kingdom)
IOP—Institute of Physics (United Kingdom)

Photonics4life (Germany)

Photonics@be (Belgium)

Photonics 21 (Germany)

PromOptica (Belgium)

Published by
SPIE

Volume 8434

Proceedings of SPIE, 0277-786X, v. 8434

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



The papers included in this volume were part of the technical conference cited on the cover and
titte 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 Nonlinear Optics and Applications VI, edited by Benjamin J. Eggleton,
Alexander L. Gaeta, Neil G. Broderick, Proceedings of SPIE Vol. 8434 (SPIE, Bellingham, WA, 2012)
Article CID Number.

ISSN 0277-786X
ISBN 9780819491268

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.

SPIE &
Digital Liorary

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 fo
each article at the time of the first publication. Utilization of CIDs allows arficles 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 digifs 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 citatfion 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 NEW PHOTONIC SOURCES
8434 03 Soliton pattern formation in figure-of-eight laser [8434-02]
F. Amrani, M. Salhi, A. Niang, Univ. d'Angers (France); A. Komarov, Univ. d'Angers (France)
and Institute of Automation and Electrometry (Russian Federation); F. Sanchez, Univ.
d'Angers (France)
8434 04 Dynamic multimode analysis (DMA) of passively Q-switched infracavity
frequency-doubling solid state laser [8434-03]
F. Feng, C. Pflaum, Friedrich-Alexander-Univ. Erlangen-NUrnberg (Germany)
8434 05 High-beam-quality narrow-linewidth 13W continuous-wave fiber-based source at 970 nm
[8434-04]
K. Devi, S. Chaitanya Kumar, ICFO - Institut de Ciencies Fotoniques (Spain);
M. Ebrahim-Zadeh, ICFO - Institut de Ciéncies Fotoniques (Spain) and Institucio Catalana de
Recerca i Estudis Avancafts (Spain)
SESSION 2 SILICON PHOTONICS
8434 08 Optimized wavelength conversion in silicon waveguides based on off-Raman-resonance
operation [8434-07]
Y. Lefevre, N. Vermeulen, C. Debaes, H. Thienpont, Vrije Univ. Brussel (Belgium)
8434 09 Nonreciprocal lasing and polarization selectivity in silicon ring Raman lasers based on
micro- and nano-scale waveguides [8434-08]
N. Vermeulen, Vrije Univ. Brussel (Belgium)
8434 0A Extending the phase mismatch formalism for silicon-based wavelength converters [8434-09]
Y. Lefevre, N. Vermeulen, C. Debaes, H. Thienpont, Vrije Univ. Brussel (Belgium)
8434 0B Sub-two-cycle soliton self-compression in a tapered tellurite photonic crystal fiber [8434-10]
A. Ben Salem, R. Cherif, M. Zghal, SUP'COM (Tunisial)
SESSION 3 PLASMONICS AND OPTICAL PARAMETRIC OSCILLATORS
8434 0D Continuous-wave mode-locked optical parametric oscillator [8434-12]

K. Devi, S. Chaitanya Kumar, ICFO - Institut de Ciéncies Fotoniques (Spain); G. K. Samanta,
ICFO - Institut de Ciencies Fotoniques (Spain) and Physical Research Lab. (India);

A. Esteban-Martin, ICFO - Institut de Ciéncies Fotoniques (Spain); M. Ebrahim-Zadeh, ICFO -
Institut de Ciéncies Fotoniques (Spain) and Institucio Catalana de Recerca i Estudis
Avancats (Spain)



8434 OE

8434 OF

8434 0G

SESSION 4

Interferometeric output coupling of a continuous-wave optical parametric oscillator
[8434-13]

K. Devi, S. Chaitanya Kumar, A. Esteban-Martin, ICFO - Institut de Ciéncies Fotoniques
(Spain); M. Ebrahim-Zadeh, ICFO - Institut de Ciéncies Fotoniques (Spain) and Institucio
Catalana de Recerca i Estudis Avancats (Spain)

High-energy, tunable, mid-infrared, picosecond optical parametric generation in CdSiP2
[8434-14]

S. Chaitanya Kumar, ICFO - Institut de Ciéncies Fotoniques (Spain); M. Jelinek, Czech
Technical Univ. in Prague (Czech Republic); M. Baudisch, ICFO - Institut de Ciéncies
Fotoniques (Spain); K. T. Zawilski, P. G. Schunemann, BAE Systems, Inc. (United States);

V. Kubecek, Czech Technical Univ. in Prague (Czech Republic); J. Biegert,

M. Ebrahim-Zadeh, ICFO - Institut de Ciéncies Fotoniques (Spain) and Institucio Catalana de
Recerca i Estudis Avancafts (Spain)

Subwavelength plasmonic kinks, solitons, and oscillons in arrays of nonlinear metallic
nanoparticles [8434-15]

R. E. Noskov, P. A. Belov, National Research Univ. of Information Technologies, Mechanics
and Optics (Russian Federation); Y. S. Kivshar, National Research Univ. of Information
Technologies, Mechanics and Optics (Russian Federation) and The Australian National Univ.
(Australia)

LIMITS OF CONVENTIONAL NONLINEAR OPTICS

8434 OH

84340l

8434 0J

8434 OK

8434 0L

The nonlinear Shannon limit and the need for new fibres (Invited Paper) [8434-16]
A. D. Eliis, Tyndall National Institute (Ireland) and Univ. College Cork (Ireland)

Multi-order, automatic dispersion compensation for 1.28 Terabaud signals (Best Student
Paper Award) [8434-17]

Y. Paquot, J. Schréder, Univ. of Sydney (Australia); J. Van Erps, Univ. of Sydney (Australia) and
Vrije Univ. Brussel (Belgium); T. D. Vo, M. D. Pelusi, Univ. of Sydney (Australia); S. Madden,

B. Luther-Davies, Australian National Univ. (Australia); B. J. Eggleton, Univ. of Sydney
(Australia)

RF-pilot-based nonlinearity compensation in frequency domain for CO-OFDM fransmission
[8434-18]
O. Jan, M. El-Darawy, K. Puntsri, A. Al-Bermani, R. Noé&, Univ. Paderborn (Germany)

Failure of the two-level and sum over states methods in nonlinear optics, demonstrated by
ab initio methods [8434-19]

M. M. Coles, J. N. Peck, V. S. Oganesyan, D. L. Andrews, Univ. of East Anglia (United
Kingdom)

Propagation of pulsating, erupting, and creeping solitons in the presence of higher order
effects [8434-20]
S. C. V. Latas, M. F. S. Ferreira, Univ. of Aveiro (Portugal)



SESSION 5

INTEGRATED NONLINEAR OPTICS

8434 OM

8434 ON

8434 00

8434 OP

8434 0Q

SESSION 6

Nonlinear optics in tapered silicon fibres (Invited Paper) [8434-06]
A. C. Peacock, N. Healy, Optoelectronics Research Ctr., Univ. of Southampton (United
Kingdom)

An SMS fiber structure based on chalcogenide multimode fiber [8434-22]

P. Wang, Optoelectronics Research Cir., Univ. of Southampton (United Kingdom) and
Dublin Institute of Technology (Ireland); G. Brambilla, M. Ding, Optoelectronics Research
Cfr., Univ. of Southampton (United Kingdom); X. Zhang, Optoelectronics Research Cir., Univ.
of Southampton (United Kingdom) and National Univ. of Defense Technology (Chinal);

Y. Semenova, Q. Wu, G. Farrell, Dublin Institute of Technology (Ireland)

Photonic chip based tunable slow and fast light via stimulated Brillouin scattering [8434-23]
R. Pant, A. Byrnes, The Univ. of Sydney (Australia); C. G. Poulton, Univ. of Technology, Sydney
(Australia); E. Li, The Univ. of Sydney (Australia); D.-Y. Choi, S. Madden, B. Luther-Davies, The
Australian National Univ. (Australia); B. J. Eggleton, The Univ. of Sydney (Australia)

Four wave mixing in silicon hybrid and silicon heterogeneous micro photonic structures
[8434-24]

S. Jakobs, A. Petrov, M. Eich, Hamburg Univ. of Technology (Germany); J. M. Hales,

J. W. Perry, S. Marder, Georgia Institute of Technology (United States); V. Nazabal, Lab.
Sciences Chimiques de Rennes, CNRS, Univ. de Rennes 1 (France); P. Némec, Univ. of
Pardubice (Czech Republic)

Self-trapped beams for fabrication of optofluidic chips [8434-25]

M. Chauvet, L. Al Fares, F. Devauk, Institut FEMTO-ST, CNRS, Univ. de Franche-Comté
(France)

PHYSICS OF FILAMENTATIONS

8434 0S

8434 0T

8434 0U

Nonlinear propagation and filamentation of intense Airy beams in transparent media
[8434-27]

A. Couairon, Ctr. de Physique Theorique, CNRS, Ecole Polytechnique (France); A. Lotti,

Cir. de Physique Theorique, CNRS, Ecole Polytechnique (France) and Univ. degli Studi
delllnsubria (Italy); P. Panagiotopoulos, Foundation for Research and Technology-Hellas
(Greece); D. Abdollahpour, Foundation for Research and Technology-Hellas (Greece) and
Univ. of Crete (Greece); D. Faccio, Heriot-Watt Univ. (United Kingdom); D. G. Papazoglou,
S. Tzortzakis, Foundation for Research and Technology-Hellas (Greece) and Univ. of Crete
(Greece)

Effect of lens tilt on SCE and filamentation characteristics of femtosecond pulses in air
[8434-28]

S. Sreeja, Univ. of Hyderabad (India) and Cochin Univ. of Science & Technology (India);
T.S. Prashant, Ch. Leela, V. R. Kumar, S. P. Tewari, S. V. Rao, P. P. Kiran, Univ. of Hyderabad
(India)

Filamentation characteristics of focused fs pulses in atmosphere [8434-29]

S. Sreeja, Univ. of Hyderabad (India) and Cochin Univ. of Science & Technology (India);
V. R. Kumar, Ch. Leela, Univ. of Hyderabad (India); P. Radhakrishnan, Cochin Univ. of
Science & Technology (India); S. P. Tewari, S. V. Rao, P. P. Kiran, Univ. of Hyderabad (India)



8434 0V

SESSION 7

Detection and analysis of low-frequency electromagnetic emissions from ns laser induced
breakdown of air [8434-30]
L. V. Kumar, Ch. Leela, E. Manikanta, S. P. Tewari, P. P. Kiran, Univ. of Hyderabad (India)

NONLINEAR OPTICS FOR TELECOMMUNICATIONS AND FREQUENCY COMBS

8434 0X

8434 0Y

8434 07

8434 10

SESSION 8

Light-by-light polarization conirol and stabilization in optical fibers for telecommunication
applications [8434-32]

P. Morin, S. Pitois, C. Finoft, J. Fatome, Lab. Interdisciplinaire Carnot de Bourgogne, CNRS,
Univ. de Bourgogne (France)

Generation of an astronomical optical frequency comb in three fibre-based nonlinear
stages [8434-33]

J. M. Chavez Boggio, Leibniz-Institut fUr Astrophysik (Germany); A. A. Rieznik, Instituto
Tecnologico de Buenos Aires (Argentina) and CONICET (Argentina); M. Zajnuling,
Leibniz-Institut fUr Astrophysik (Germany); M. B&hm, Univ. of Potsdam (Germany);

D. Bodenmdller, Leibniz-Institut fUr Astrophysik (Germany); M. Wysmolek, H. Sayinc,

J. Neumann, D. Kracht, Laser Zentrum Hannover e.V. (Germany) and Ctr. for Quantum
Engineering and Space-Time Research (Germany); R. Haynes, M. M. Roth, Leibniz-Institut for
Astrophysik (Germany)

Toward mid-IR supercontinuum generation in bismuth-lead-galate glass based photonic
crystal fibers [8434-34]

R. Buczynski, Univ. of Warsaw (Poland) and Institute of Electronic Materials Technology
(Poland); H. Bookey, Heriot-Watt Univ. (United Kingdom); R. Stepien, Institute of Electronic
Materials Technology (Poland); J. Pniewski, Univ. of Warsaw (Poland); D. Pysz, Institute of
Electronic Materials Technology (Poland); A. J. Waddie, A. K. Kar, M. R. Taghizadeh,
Heriot-Watt Univ. (United Kingdom)

Application of Brillouin scattering to optical frequency combs [8434-35]

J. Galindo-Santos, Consejo Superior de Investigaciones Cientificas (Spain);

M. Alcon-Camas, Univ. Politécnica de Madrid (Spain); S. Martin-Lopez, Consejo Superior de
Investigaciones Cientificas (Spain); A. Carrasco-Sanz, Univ. de Granada (Spain);

P. Corredera, Consejo Superior de Investigaciones Cientificas (Spain)

FREQUENCY COMBS AND SUPERCONTINUUM

vi

843413

8434 15

Continuous wave supercontinuum generation aided by a weaker pulse laser [8434-38]
G. Fernandes, Instituto de Telecomunicacgdes (Portugal); M. Facdo, Univ. of Aveiro
(Portugal); M. I. Carvalho, Univ. of Porto (Portugal); S. Rodrigues, Univ. of Aveiro (Portugal);
J. Heidarialamdarloo, Univ. of Porto (Portugal); A. N. Pinto, Instituto de Telecomunicagodes
(Portugal) and Univ. of Aveiro (Portugal); M. F. Ferreira, Univ. of Aveiro (Portugal)

Supercontinuum generation in the black light region by pumping at 355 nm a silica
photonic crystal fiber [8434-40]

T. Sylvestre, A. R. Ragueh, M. W. Lee, B. Stiller, G. Fanjoux, Institut FEMTO-ST, CNRS, Univ. de
Franche-Comté (France); B. Barviau, A. Mussot, A. Kudlinski, Lab. de Physique des Lasers,
CNRS, Univ. des Sciences et Technologies de Lille (France)



POSTER SESSION

8434 16

843418

843419

8434 1A

8434 1B

8434 1D

8434 1E

8434 1F

8434 1G

8434 1H

8434 1K

Phase matching in tellurite/ phospho-tellurite hybrid microstructured optical fiber [8434-05]
E. P. Samuel, X. Yan, M. Lico, Z. Duan, T. H. Tuan, T. Suzuki, Y. Ohishi, Toyota Technological
Institute (Japan)

Design of ulira-compact low power all-optical Mach-Zehnder modulator by means of
dispersion engineered slow light regime in photonic crystal [8434-42]

S. Bakhshi, M. K. Moravvej-Farshi, Tarbiat Modares Univ. (Iran, Islamic Republic of);

M. Ebnali-Heidari, Univ. of Shahrekord (Iran, Islamic Republic of)

All-fiber broadband supercontinuum generation in a single-mode high nonlinear silica fiber
[8434-43]

W. Gao, M. Liao, Toyota Technological Institute (Japan); L. Yang, Taiyuan Univ. of
Technology (China); X. Yan, T. Suzuki, Y. Ohishi, Toyota Technological Institute (Japan)

Surface wave and its modulation instability in SBN-61 [8434-44]
S. A. Chetkin, A. M. Prokhorov General Physics Institute (Russian Federation)

Phthalocyanines, porphycenes, and corroles: nonlinear optical properties and ultrafast
dynamics [8434-45]
S. Venugopal Rao, Univ. of Hyderabad (India)

Ulirafast nonlinear optical studies of cyclo[4]naphthobipyrroles [8434-47]
P.T. Anusha, D. Swain, T. Sarma, P. K. Panda, S. Venugopal Rao, Univ. of Hyderabad (India)

Switching Faraday rotation on a molecular level [8434-48]
S. Vandendriessche, W. Brullot, T. Verbiest, Katholieke Univ. Leuven (Belgium)

Second-harmonic generation as characterization tool for Ge/high-k dielectric interfaces
[8434-49]

M. K. Vanbel, Katholieke Univ. Leuven (Belgium); A. Delabie, S. Sioncke, C. Adelmann, IMEC
(Belgium); V. V. Afanas'ev, J.-P. Locquet, Katholieke Univ. Leuven (Belgium); S. Van Elshocht,
M. Caymax, IMEC (Belgium); T. Verbiest, Katholieke Univ. Leuven (Belgium)

Spectral measurements to probe the magneto-optical properties of commonly used
organic dyes [8434-50]
W. Brullot, S. Vandendriessche, T. Verbiest, Katholieke Univ. Leuven (Belgium)

Nonlinear characteristics of laser-induced incandescence of rough carbon surfaces
[8434-51]

S. E. Zelensky, L. V. Poperenko, A. V. Kopyshinsky, K. S. Zelenska, National Taras Shevchenko
Univ. of Kyiv (Ukraine)

Third-order optical nonlinearities of Ag nanoparticles fabricated by two-step ion exchange
in glass [8434-54]

J.R&NN, L. Karvonen, S. Kujala, A. Sayndatjoki, A. Tervonen, Aalto Univ. (Finland); S. Honkanen,
Aalto Univ. (Finland) and Univ. of Eastern Finland (Finland)

vii



viii

8434 1M

843410

8434 1P

8434 1T

8434 1W

8434 11

Anderson localization of light in photonic lattices for dimensional crossover [8434-56]

D. M. Jovi¢, Univ. of Belgrade (Serbia), Westfdlische Wilhelms-Univ. MUnster (Germany), and
Texas A&M Univ. at Qatar (Qatar); C. Denz, Westfdlische Wilhelms-Univ. MUnster (Germany);
M. R. Beli¢, Texas A&M Univ. at Qatar (Qatar)

Surface photorefractive wave on the boundary of a photorefractive crystal covered by
metal [8434-58]

B. A. Usievich, D. Kh. Nurligareev, V. A. Sychugov, L. |. Ivleva, P. A. Lykov, N. V. Bogodaeyv,
A. M. Prokhorov General Physics Institute (Russian Federation)

An improved molecular design of obtaining NLO active molecular glasses using triphenyl
moieties as amorphous phase formation enhancers [8434-59]

K. Traskovskis, Riga Technical Univ. (Latvia); I. Mihailovs, Riga Technical Univ. (Latvia) and
Univ. of Latvia (Latvia); A. Tokmakovs, Univ. of Latvia (Latvia); V. Kokars, Riga Technical Univ.
(Latvia); M. Rutkis, Univ. of Latvia (Latvia)

Optical patterns using vortex beams [8434-64]
V. Caullet, N. Marsal, D. Wolfersberger, M. Sciamanna, Supélec (France)

Computing using delayed feedback systems: towards photonics [8434-68]

L. Appeltant, Vrije Univ. Brussel (Belgium); M. C. Soriano, Instituto de Fisica Interdisciplinar y
Sistemas Complejos, UIB-CSIC (Spain); G. Van der Sande, J. Danckaert, Vrije Univ. Brussel
(Belgium); S. Massar, Univ. Libre de Bruxelles (Belgium); J. Dambre, B. Schrauwen, Ghent
Univ. (Belgium); C. R. Mirasso, I. Fischer, Instituto de Fisica Interdisciplinar y Sistemas
Complejos, UIB-CSIC (Spain)

A narrow-linewidth, frequency-stabilized OPO for sub-Doppler molecular spectroscopy
around 3 pm [8434-71]

I. Ricciardi, E. De Tommasi, P. Maddaloni, S. Mosca, A. Rocco, INO-CNR, Istituto Nazionale di
Ottica (Italy) and European Lab. for Non-linear Spectroscopy (Italy); J.-J. Zondy, Lab.
Commun de Métrologie LNE-CNAM (France); M. De Rosa, P. De Natale, INO-CNR, Istituto
Nazionale di Ottica (Italy) and European Lab. for Non-linear Spectroscopy (ltaly)

Author Index



Conference Committee

Symposium Chairs

Francis Berghmans, Vrije Universiteit Brussel (Belgium)

Ronan Burgess, European Commission (Belgium)

Jurgen Popp, Institut fUr Photonische Technologien e.V. (Germany)
Peter Hartmann, SCHOTT AG (Germany)

Honorary Symposium Chair

Hugo Thienpont, Vrije Universiteit Brussel (Belgium)

Conference Chairs

Benjamin J. Eggleton, The University of Sydney (Australia)
Alexander L. Gaeta, Cornell University (United States)
Neil G. Broderick, The University of Auckland (New Zealand)

Programme Committee

Stephane Coen, The University of Auckland (New Zealand)

Arnaud Couairon, Ecole Polytechnique (France)

Richard M. De La Rue, University of Malaya (Malaysia) and University of
Glasgow (United Kingdom)

Christophe Dorrer, University of Rochester (United States)

John M. Dudley, Université de Franche-Comté (France)

Majid Ebrahim-Zadeh, ICFO - Institut de Ciéncies Fotoniques (Spain)

Yuri S. Kivshar, The Australian National University (Australia)

John D. Harvey, The University of Auckland (New Zealand)

Peter Horak, University of Southampton (United Kingdom)

Colin J. McKinstrie, Alcatel-Lucent Bell Laboratory (United States)

Leif K. Oxenlgwe, Technical University of Denmark (Denmark)

David J. Richardson, University of Southampton (United Kingdom)

John E. Sipe, University of Toronto (Canada)



Session Chairs

1 New Photonic Sources
Richard M. De La Rue, University of Malaya (Malaysia) and University of
Glasgow (United Kingdom)

2 Silicon Photonics
Benjamin J. Eggleton, The University of Sydney (Australia)

3 Plasmonics and Optical Parametric Oscillators
Andrew D. Ellis, Tyndall National Institute (Ireland)

4 Limits of Conventional Nonlinear Optics
Anatoly V. Zayats, King's College London (United Kingdom)

5 Integrated Nonlinear Optfics
Peter Horak, University of Southampton (United Kingdom)

6 Physics of Flamentations
John M. Dudley, Université de Franche-Comté (France)

7 Nonlinear Optics for Telecommunications and Frequency Combs
Neil G. Broderick, The University of Auckland (New Zealand)

8 Frequency Combs and Superconfinuum
Anna Peacock, University of Southampton (United Kingdom)



