
 

The European Conference on Lasers and Electro-Optics and the International Quantum Electronics 

Conference (CLEO®/Europe-IQEC) is the largest, most comprehensive and prestigious gathering of 

optics and photonics researchers and engineers organized in Europe in 2007. IQEC incorporates the X 

Quantum Electronics Conference (EQEC) providing a world-wide international flavor. Moreover, the 

meeting is complemented by LASER. World of Photonics 2007, the world’s largest exhibition of laser 

and optical technology. All this will make the meeting a unique opportunity for learning, networking 

and business.  

 

CLEO®/Europe 2007 will showcase the latest developments in a wide range of laser and photonics 

sectors including materials, device development, systems engineering, fabrication and applications. 

IQEC features the fundamentals of quantum and atom optics, quantum information, cold atoms and 

molecules, basic research in lasers and spectroscopy, nonlinear and ultra-fast optics and dynamics, 

instabilities and patterns. In 2007, it will be jointly organised by the International Committee on 

Quantum Electronics and the EPS, and will attract attendees from all around the world. 

Three topical symposia and a Tech-Focus meeting will be held jointly organized by CLEO®/Europe and 

IQEC. Each symposium is dedicated to a particularly important topical development. One joint 

symposium addresses photonic cryptographic techniques, another one will be on nanophotonics and 

metamaterials, while the third symposium is devoted to optical frequency combs and applications. The 

Tech-Focus meeting is on applications of ultrafast photonic techniques. 
CLEO®/Europe-IQEC 2007 is integrated into the world’s largest trade fair on laser technology, LASER. 

World of Photonics 2007, and will be collocated with a number of smaller specialist conferences 

including the European Conference on Biomedical Optics, the WLT conference on Lasers in 

Manufacturing, the DGLM/ISLM congress on Medical Laser Applications, a SPIE conference on Laser 

Metrology and the Annual Meeting of the European Optical Society. All these collocated conferences, 

under the banner of “World of Photonics Congress 2007”, will share a common registration and so 

delegates can attend all the sessions – but authors are expected to register with the conference to 

which they have submitted papers.  
 

In order to better serve participants active in biomedical optics, it has been arranged that the 

biomedical optics content of CLEO®/Europe-IQEC 2007 be a joint activity with the European 

Conferences on Biomedical Optics (ECBO, http://www.spie.org/events/ecbo, which is sponsored by 

SPIE and the OSA and organized by SPIE). Joint sessions on novel optical instrumentation for 

biomedical applications will be held by ECBO and CLEO®/Europe. Papers concerning emerging 

technologies for biophotonics should be submitted to CLEO®/Europe-IQEC at:  

http://www.cleoeurope.org (CLEO®/Europe topic "Biophotonics and  

Applications"). All other papers concerning biomedical optics should be  

submitted to ECBO 2007. 
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CLEO/Europe-IQEC 2007 Topics and Chairs 

 
CLEO/Europe Topics  

CA) Solid-state Lasers 

Advances in solid-state lasers: novel solid-state lasers; high-efficiency and small quantum defect 
lasers; high power operation (including amplifiers); solid-state micro-chip and nanolasers; random 
lasers; pulse generation; short wavelength lasers; mid-infrared lasers; intracavity wavelength 
conversion; upconversion lasers; tunable lasers; thermal handling, beam quality characterization and 
improvements; novel pump sources and pumping techniques; laser resonator design; spectroscopic 
characterization of solid-state gain media; advanced laser crystals and glasses; linewidth reduction 

and tuning techniques; amplitude and frequency stability; laser characterization and modelling.  

Chair: Irina Sorokina, Technical University of Vienna, Austria 

 

CB) Semiconductor Lasers 

Technology, new devices and applications; nonlinear dynamics of semiconductor lasers: optical 

feedback, coupled lasers, spatial and temporal instabilities, synchronization, multimode dynamics; 
modelling of semiconductor lasers; vertical cavity surface emitting lasers, photonic crystal lasers, 
micro-cavity lasers; quantum dot/quantum dash lasers; optical amplifiers; high power and high 
brightness laser diodes; near-infrared long wavelength lasers; mid-infrared and far-infrared 
semiconductor lasers: quantum cascade lasers and THz lasers; short-pulse generation, mode locking, 
switching, clock recovery; harnessing nonlinear dynamics for novel applications: chaos 
communication, incoherent sources; short wavelength lasers: blue and green; semiconductor laser 

physics related investigations. 

Chair: Ingo Fischer, Vrije Universiteit, VUB, Brussels, Belgium 

 

CC) Holography, Adaptive Optics, Optical Storage and Photorefractives 

Organic and inorganic materials and applications for dynamic optics; Wave mixing, dynamic 

holography and phase conjugation; Resonant and off-resonance optical effects, optical amplification, 
nonlinear scattering, photorefractive effect, photochromic effect and  
photopolymerization; Application to spatial and temporal dynamic optics, light polarization control, 

solitons, optical data storage, optical data processing, adaptative laser resonators… 

Chair: Loïc Mager, CNRS, Institut de Physique et de Chimie des Matériaux de Strasbourg, France 

 

CD) Applications of Nonlinear Optics 

Novel applications of nonlinear optical phenomena and new devices; nonlinear frequency conversion 
for the UV, visible and IR; telecommunications applications and all-optical switching; all-optical delay 
lines and slow light; optical parametric devices such as optical parametric amplifiers and oscillators; 
nonlinear optics in waveguides and fibres, including photonic crystal structures and microstructured 
optical fibres; quasi-phasematched materials and devices; novel nonlinear materials and structures; 

stimulated scattering processes and devices; optical limiting; applications of spatial and spatio-
temporal nonlinearities including localization phenomena; electro-optic and Kerr devices in crystals 
and semiconductors; Raman based devices including amplifiers and lasers, beam deflectors and spatial 
light modulators; nonlinear probing of surfaces; two-photon imaging. 

Chair: Neil Broderick, University of Southampton, UK 

 

CE) Optical Materials, Fabrication and Characterization 

Crystal growth and epitaxy of optical materials; new crystalline and glass laser materials in bulk, fiber 
and waveguide geometry; micro- and nano-fabrication and -engineering techniques; optical 
characterisation of laser and nonlinear materials, micro-structured fiber and photonic crystal 
waveguides, quantum-wells, -wires and -dots, nano-crystalline materials, nano-tubes and innovative 

molecules such as fullerenes; optical modulators; polymer, organic, and related light absorbers, 
emitters, LEDs, and lasers  

Chair: Markus Pollnau, University of Twente, Enschede, Netherlands 

 

CF) Ultrafast Optics and Applications 

Femtosecond and picosecond pulse generation from solid state, fiber and waveguide sources; mode-



locked and Q-switched lasers; optical few-cycle pulses; ultrashort-pulse semiconductor lasers and 

devices; ultrafast parametric and nonlinear optical conversion of short pulses; ultrashort-pulse mid-IR 
and THz radiation; pulse compression; super-continuum generation; dispersion compensation; pulse-
shaping; carrier-envelope effects; ultrafast characterization methods and measurement techniques, 

ultrafast optoelectronic systems and devices; applications of ultrafast technology. 

Chair: Günter Steinmeyer, Max-Born-Institute, Berlin, Germany 

 

CG) High-field Laser Physics and Applications 

Laser and parametric chirped-pulse amplification; compression and carrier-envelope phase (CEP) 

stabilisation of Terawatt pulses; carrier-envelope phase metrology; characterization and manipulation 
of high-intensity femtosecond light pulses; optical field ionization and attosecond xuv/x-ray pulse 
generation; generation of high brightness attosecond pulse trains using surface harmonic generation, 
optimal control of ultrafast non-linear processes, time-resolved measurement of Auger decay, 
XUV/soft x-ray spectroscopy, metrology, interferometry and microscopy; time-resolved Coulomb 
explosion imaging, electron dynamics in strongly driven molecules, attosecond and femtosecond 

electron diffraction imaging of molecular structures, dynamics in fixed-in-space molecules, ultrafast 
electron dynamics in bulk media and quantum-confined structures, probing of surface physiochemical 

processes via time-resolved UPS/soft XPS; time-resolved XAS, XANES & EXAFS; femtosecond-laser-
produced plasmas; relativistic nonlinear optics; laser-driven particle acceleration. 

Chair: Marc Vrakking, FOM Institute for Atomic and Molecular Physics (AMOLF), Amsterdam, 

Netherlands 

 

CH) Optical Sensing and Metrology 

Optical sensing and metrology allow for non-contact inspection of a wide range of objects, from the 
macroscopic to the nanometric scale. This topic area focuses on recent progress in all aspects of 
optical sensing and metrology, particularly in new photonic sensor technologies and applications. 
Papers are solicited on the following and related topics: new trends in optical remote sensing; fiber 

sensors using conventional and photonic crystal fibers; active multispectral and hyperspectral 
imaging; sensor multiplexing; novel spectroscopic techniques, applications and systems; optical 
precision metrology; novel measurement methods and devices based on interferometry, 
diffractometry or scatterometry; critical dimension metrology; virtual metrology; multiscale surface 
metrology; UV and DUV microscopy; resolution enhancement technologies in microscopy; inverse 

problems; phase retrieval. 

Chair: Hanne Ludvigsen, Helsinki University of Technology, Espoo, Finland 

 

CI) Optical Technologies for Lightwave Communications and Networks 

Fibre devices including dispersion compensating fibres, non-linear fibres, fibre propagation effects, 
fibre amplifiers and fibre lasers, fibre gratings and fibre grating-based devices; semiconductor devices 
that may be employed in lightwave communications for generation, processing and detection of optical 

signals including laser sources, detectors and modulators, performance monitoring devices, switches, 
picosecond and femtosecond pulse sources; optical components for enabling WDM and OTDM systems 
including filtering and switching devices; optical sub-systems including clock recovery techniques, 
packet/burst switching subsystems, modulation formats, 
microwave photonic technologies and optical regeneration. 

Chair: Liam Barry, Dublin City University, Ireland 

 

CJ) Fibre and Guided Wave Lasers and Amplifiers 

Waveguide and fibre laser oscillator and amplifiers including novel waveguide and fibre geometries; 

power scaling of waveguide and fibre lasers - including beam combination techniques (for both pump 
and signal beams) and new waveguide coupling approaches; upconversion lasers; nonlinear effects in 

waveguides and fibres - including nonlinear frequency conversion and pulse generation and 
compression; advances in fibre waveguide materials; fabrication techniques for doped waveguide and 
fibre devices; active microstructured fibre and waveguide laser devices; novel waveguide and fibre 
sources for industrial applications. 

Chair: J.R. Taylor, Imperial College, UK 

 

CK) Photonic Crystals, Photonic Nanostructures and Integrated Optics 

The intensive research nowadays being carried out in the area of nanostructured materials for 



photonic applications has branched in many directions but keeps a common goal. This is learning and 

profiting form the novel phenomena occurring when light is created, transported and detected in 
environments where either dimensionality or size are reduced and, in particular, when light-matter 
interaction occurs in regions smaller than or similar to the wavelength of light. This trend has earned 

the term nanophotonics. Such a vast field includes but is not restricted to photonic band gaps in 
various dimensions and new phenomena originating from periodicity or quasi-periodicity; materials 
aspects and fabrication techniques, including single molecules and nanocrystals in photonic band gap 
environments; issues related to order/disorder in nanostructured materials; and applications tending 
to the integration into photonic devices for biology, generation, routing, switching, modulating and 
detecting light, etc. 

Chair: Cefe Lopez, Instituto de Ciencia de Materiales de Madrid (CSIC), Madrid, Spain 

 

CL) Biophotonics and Applications 

This topic area addresses emerging concepts in biophotonics: single particle detection and tracking; 
spatio-temporal manipulation of light fields; enhanced linear and non linear detection; micro-fluidics 

and micro-optics; new optical probes for local measurements – including organic and inorganic nano-
crystals, electric fields and temperature measurements etc; new routes for optical detection in 

biophotonics: non linear processes; squeezed states; twin photons; phase conjugation time reversal 
etc; physics of optical phenomena in biological media: scattering; coherence; polarization; symmetry 
and invariance; coupling of optical fields with flows and acoustic fields. 

Chair: Benoît C. Forget, Université Pierre et Marie Curie, Paris France 

 

CM) Fundamentals and Modelling of Materials Processing with Lasers 

Fundamental physics during materials processing with lasers; welding; surface treatment; cutting; 
ablation; LPVD; LCVD; interaction light-matter; surface and plasma absorption; heat conduction and 
convection; phase transformations solid-liquid and liquid-vapour; metallurgy; chemical reactions and 

diffusion; plasma formation; fluid flow of melt, gas, vapour and plasma; stress formation and strain; 
mathematical modelling of the physical processes; interaction front; process geometry; analytical 
modelling; numerical methods and FEA. 

Chair: Alexander Kaplan, Luleå University of Technology, Sweden 

 

TECH-FOCUS SESSION on: 
 

 

TF1) Industrial Application of Ultrafast Technologies 

Ultrafast laser technologies are now reaching a stage of maturity such that they are having a 

significant impact on industry, and this Technical Focus Session will present a representative overview 
of both existing and emerging industrial applications. The Session will aim at providing a 
comprehensive introduction to the field for the non-specialist as well as identifying key new directions 
for future research. The invited speakers will cover topics including: ultrafast fiber and solid state 
lasers, the search for higher power and more compact sources, femtosecond micromachining 
applications, THz generation and imaging, optical communication systems, femtosecond biophotonics 

and more. 

Chair: Wilson Sibbett, University of St. Andrews, UK 

JOINT CLEO/Europe-IQEC 2007 SYMPOSIA: 

JSI) Cryptographic Techniques in Photonics 

This Joint Symposium welcomes contributions on any topic  
relevant to the application of photonic and optical technologies for 
cryptography. Topics include, but are not restricted to, the following: 
chaotic emitter and receiver sources; compact and integrated devices; optical chaos cryptography; 
quantum key distribution; schemes for information encryption; evaluation of transmission 

characteristics: bit rate, bit error rate, maximum transmission distance, dispersion compensation 
techniques; synchronization improvements; free-space and fiber implementations; security aspects: 
evaluation and characterization; information-theoretic security; key distribution; bidirectional 
communications; exploitation of correlations via public discussion protocol; single photon sources; use 



of coherent states for cryptography. 

Co-Chairs: Nobuyuki Imoto, Osaka University, Japan and Claudio Mirasso, Universitat de les Illes 

Balears, Palma de Mallorca, Spain 

 

JSII) Nanophotonics and Metamaterials: From Concepts to Devices 

Nanophotonics and Metamaterials are overlapping areas of photonics research that have rapidly grown 
in importance in recent years. The symposium will be concerned with wavelength scale and sub-
wavelength scale photonics - and, more generally, with optical structures and devices where the 
response is determined by nanoscale features. Interest in metamaterials that operate at optical 

frequencies has increased greatly since deterministic fabrication technology that can produce specific 
properties reproducibly has now emerged. The symposium will cover basic physics, new phenomena, 
materials properties, fabrication technologies, modelling, device design and characterization - applied 
in a nanophotonics environment. The symposium will seek to capture the excitement and diversity of 
this field by gathering experts and newcomers alike to present their latest research developments 
(both fundamental and applied) in the above-mentioned areas. Submissions that address specific 

areas of potential application will be especially welcome. 

Co-Chairs: Ted Sargent, University of Toronto, Canada and Nikolay I. Zheludev, Southampton 

University, UK 
 

JSIII) Optical Frequency Combs and Applications 

Optical frequency combs based on femtosecond mode-locked lasers have brought about a revolution 
in optical frequency metrology, providing a simple and robust means of connecting the optical and 
microwave domains of the electromagnetic spectrum. This has made possible the direct counting of 
optical cycles, which is a critical milestone in the creation of next-generation optical atomic clocks and 
techniques of precision spectroscopy. Indeed, the importance of these recent developments, as 
pioneered by T.W. Hänsch and J.L. Hall, was recognized in the award of the 2005 Nobel Prize in 
physics. Beyond applications in precise time/frequency metrology and tests of fundamental theories, 

such combs have opened new research avenues in precise length metrology, remote ranging and 
sensing, novel broadband spectroscopy techniques, and the synthesis of low-noise/low-jitter 
waveforms. Moreover, these applications have synergistically motivated important developments in 
carrier-envelope stabilized femtosecond lasers, coherent linking of multiple broadband sources and 
nonlinear broadening and frequency conversion techniques that have now pushed frequency combs 

into new spectral regimes from the XUV to far-IR. This joint symposium will seek to capture the 
excitement and diversity of this field by gathering experts and newcomers alike to present their latest 

research developments (both fundamental and applied) in the above-mentioned areas. 

Co-Chairs: Scott Diddams, National Institute of Standards and Technology, Boulder, CO, USA and 

Harald Telle, Physikalisch-Technische Bundesanstalt (PTB), Braunschweig, Germany 

IQEC Topics 

IA) Microstructured Devices for Quantum and Atom Optics 

Cold atoms and Bose Einstein condensates can be confined in extremely small magnetic traps and 
guides on atom chips, made using microfabricated current-carrying wires or micro-structured patterns 
of permanent magnetisation. Switched magnetic, electrostatic and radiofrequency fields add further 

options for atom manipulation. Alternatively atoms may be trapped and manipulated on the 
microscopic scale in optical lattices, which may be free-standing or integrated into an atom chip. When 
coupled to high-finesse optical micro-resonators, trapped atoms offer possibilities for quantum 

coherent control, including quantum logic gates and quantum memories and with an interconnect to 
flying optical qubits. This conference topic covers all such effort to miniaturise quantum atom optics 
and to realise applications such as interferometry, metrology and quantum information processing. 

Chair: Ed Hinds, Imperial College, London, UK 

 

IB) Cold Atoms and Molecules 

Quantum degenerate Bose and Fermi gases -- Bose-Einstein condensation, multi-component and 
spinor gases, Fermi degeneracy, superfluid Bose and Fermi gases, the BEC-BCS crossover regime, 
gases in restricted geometries, effects of disordered potentials, effects of quantum degeneracy on 

atom-light interactions and atomic coherence, coherent and quantum atom optics, trapping and 



cooling techniques; quantum gases in optical lattices -- internal state/spin dynamics, quantum phases 

and transitions, single- and multi-band gas models, controlled collisions and photoassociation; cold 
molecules -- production and detection methods, manipulating molecular motion, trapping schemes; 
ultracold polar molecules, scattering and chemistry; applications of quantum gases -- metrology, 

precision measurements, testing of fundamental symmetries. 

Chair: Dan Stamper-Kurn, UC Berkeley, USA 

 

IC) Quantum Information 

Quantum information processing has progressed rapidly in the past decade, and grown into a large 
interdisciplinary activity. The conference program will highlight recent innovations in all areas of the 
field, from algorithm development to experimental implementations of quantum computers. Of 
especial interest are results in quantum communications systems and in quantum cryptography, 
including entanglement distribution and distillation, conversion of information between static and 
flying qubits, and quantum memories, both for individual particles and ensembles. In addition, novel 
platforms, devices and materials for quantum information processing, such as photonic bandgaps, 

micro-mechanics, ion-trap arrays, superconducting structures, quantum dots and nonlinear optical 

processes will be covered.  

Chair: Ian A. Walmsley, University of Oxford, UK 

 

ID) Photonics Applications in Fundamental Physics 

Novel laser-spectroscopy techniques, high-resolution spectroscopy, nonlinear spectroscopy, nonlinear 
magneto- and electro-optical effects, and their applications to metrology; novel frequency standards; 
measurements of fundamental constants, and searches for their temporal variation; fundamental-
symmetry tests. 

Chair: Dmitry Budker, UC Berkeley, USA 

 

IE) Nonlinear Optics and Ultrafast Phenomena 

Fundamentals of nonlinear optics; fundamentals of ultrashort optical fields; frequency conversion, 
parametric processes and wavemixing; novel nonlinear optical materials, processes and effects; 
temporal and spatial solitons; ultrafast spectroscopy; ultrafast dynamics in condensed matter and 

molecules; control of chemical reactions; electromagnetic induced transparency, lasing without 
inversion, slow light and dark states. 

Chair: Steve Cundiff, JILA, University of Colorado and NIST, Boulder, USA 

 

IF) Quantum Optics 

Photons in confined structures and cavity QED; quantum correlation and quantum noise reduction; 
entangled states and decoherence; single photon and nonclassical light sources and applications; QND 
measurements; quantum imaging, quantum metrology and quantum lithography. 

Chair: Hans A. Bachor, The Australian National University, Canberra, Australia 

IG) Dynamics, Instabilities and Patterns 

Pattern forming optical systems: localized and extended structures; novel optical systems for non 
linear dynamics such as quantum dot lasers, hybrid devices, microlasers, fiber lasers; dynamics of 
nonlinear optical systems such as lasers, OPOs, optical valves; instabilities in semiconductor lasers: 

injected signal, optical feedback, multimode dynamics; control, synchronisation and applications of 
chaos in optical systems. 
Chair: Fedor Mitschke, University of Rostock, Germany 

  



 
CLEO®/Europe 2007 Invited Talks  
 
Topic Area CA: Solid-State Lasers 
 
Continuous-wave self-Raman and intracavity doubled laser operation in Nd:GdVO4 at 586.5 
nm 
Peter Dekker, Centre for Lasers & Applications, Macquarie University, North Ryde, NSW, Australia  

Thin disk lasers 
Adolf Giesen, Stuttgart University, Stuttgart, Germany 

High-power, high-repetition UV beam generation with an all-solid-state laser 
Tomotaka Katsura, Mitsubishi Electric Corporation, Advanced Technology R&D Center, Amagasaki, 

Japan 

Tunable CW and Q-switched operation in Yb:CaF2 and Yb:SrF2 
Mathias Siebold, Institute for Optics and Quantum Electronics, Jena, Germany 

High power, tunable microchip lasers 
Takunori Taira, Institute for Molecular Science, Okazaki, Japan  

Topic Area CB: Semiconductor Lasers 

Terahertz quantum cascade laser source based on intra-cavity difference-frequency 
generation 
Mikhail A. Belkin, Harvard University, Cambridge, USA 

Quantum dot lasers / reliability of quantum dot lasers and perspectives for industrial 
applications 
Alexey Kovsh, Innolume GmbH, Santa Clara, USA 

Active mode control in VCSEL-based photonic crystal superlattices 
Lars Lundeberg, Ecole Polytechnique Fédérale de Lausanne (EPFL), Lausanne, Switzerland 

Nonlinear dynamics in semiconductor lasers and VCSELs 
Junji Ohtsubo, Shizuoka University, Johoku, Hamamatsu, Japan 

High-power, high-brightness, tunable GaSb-based VECSEL at 2.3 µm 
Marcel Rattunde, Fraunhofer IAF, Freiburg, Germany 

Coupled nanocavity arrays 
Dirk Englung, Stanford University, Stanford, USA 

Topic Area CC: Holography, Adaptive Optics, Optical Storage and Photorefractives 

Nonlinear photonic structures in photorefractive media 
Cornelia Denz, Westfaelische Wilhelms-Universität Münster, Germany 

Ultra-fast phase conjugate laser system 
Kouji Nawata, Chiba University, Chiba, Japan 



Nanoparticle-photopolymer composites for holographic applications 
Yasuo Tomita, University of Electro-Communications, Tokyo, Japan 

Topic Area CD: Applications of Nonlinear Optics 

 
Slow light in semiconductor waveguides: theory and experiment 
Jesper Mørk, Technical University of Denmark, Kgs. Lyngby, Denmark 

All-optical switching and control of ultrahigh-Q photonic-crystal nanocavities 
Masaya Notomi, NTT Basic Research Laboratories, Atsugi, Japan 

Stimulated Brillouin scattering beam cleanup of a pulsed multimode fiber master-oscillator 
power-amplifier at 1.55mm 
Bastien Steinhausser, Thales Research and Technology, Palaiseau, France 

 
Topic Area CE: Optical Materials, Fabrication and Characterization 

Highly dispersive 100%-efficiency transmission gratings without reflection losses 
Tina Clausnitzer, Friedrich-Schiller-University, Jena, Germany 

Rare-earth-ion-doped sesquioxide laser materials 
Klaus Petermann, Institute of Laser-Physics, University of Hamburg, Hamburg, Germany 

High power and high external efficiency m-Plane InGaN LEDs 
Mathew Schmidt, UCSB Materials, University of California, Santa Barbara, USA 

Are organic LEDs and lasers similar to inorganic devices ? 
Nir Tessler, Technion, Haifa, Israel 

 
Topic Area CF: Ultrafast Optics, Electrooptics and Applications 

Octave spanning 1GHz Ti:sapphire oscillator for HeNe CH4-based frequency combs and 

clocks 
Andrew Benedick, Massachusetts Institute of Technology, Cambridge, USA 

 
A nanometer-sized few femtosecond electron source at high repetition rates 
Christoph Lienau, Universtitaet Oldenburg, Germany 

Generation of terawatt sub-8 fs laser pulses using noncollinear optical parametric chirped 
pulse amplification 
Amandine Renault, Laser Centre Vrije Universiteit, Amsterdam, Netherlands 

Attosecond real-time observation of electron tunnelling and multi-electron dynamics in 
atoms 
Martin Schultze, MPI f. Quantenoptik, Garching, Germany 

Novel concepts in high-energy femtosecond fiber lasers 
Frank Wise, Cornell University, Ithaca, USA 

 
Topic Area CG: High-field Laser Physics and Applications 



Generating isolated attosecond pulses by modulating light polarization 

Eric Constant, CELIA, Université Bordeaux 1, Talence, France 

Sub-20 fs time resolved EXAFS at the Si K edge 
Enikoe Seres, EP1, University Würzburg, Germany 

Topic Area CH: Optical Sensing and Metrology 

 
New technologies in fiber sensors 
Michel Digonnet, Stanford University, Stanford, USA 

Fiber-optic nerve systems for materials that can feel pain 
Kazuo Hotate, The University of Tokyo, Japan 

Photochemical long-period grating fabrication in pure-fused-silica photonic crystal fiber 
David Nikogosyan, University College, Cork, Ireland 

Topic Area CI: Optical Technologies for Lightwave Communications and Networks 

Reconfigurable dispersion trimming in an LCOS-based dynamic wavelength processor 
Michaël Alberic Freddy Roelens, University of Sydney, Australia 

Ultrafast optical transmission technologies 
Reinhold Ludwig, FhG Heinrich-Hertz-Institute, Berlin, Germany 

Applications of SOAs in ultra-high speed networking 
Huug de Waardt, Eindhoven University of Technology, Eindhoven, Netherlands 

 
Topic Area CJ: Fibre and Guided Wave Lasers and Amplifiers 

High power pulsed sources 
Jens Limpert, Friedrich Schiller University, Jena, Germany 
 
Microstructured fibres and applications 
Philippe Roy, Xlim, Limoges, France 

Topic Area CK: Photonic Crystals, Photonic Nanostructures and Integrated Optics 

Optical surface resonances hide the gap in photonic crystals! 
Florencio Garcia-Santamaria, University of Illinois at Urbana-Champaign, Urbana, USA 

Lensless focusing with subwavelength resolution by an array of nanoholes 
Fu Min Huang, Optoelectronics Research Centre, Southampton, United Kingdom 

P-Ink: intelligent color 
Geoffrey Ozin, University of Toronto, Canada 

Monolithic integrated Raman silicon lasers and amplifiers 
Haisheng Rong, Intel Corp., Santa Clara, CA, USA 

Topic Area CL: Biophotonics and Applications 



Scattering phenomena in biomedical applications 
Aristide Dogariu, CREOL, University of Central Florida, Orlando, USA 

Sensitive optical biosensor based on whispering-gallery modes of dielectric microspheres 
Julie Lutti, Cardiff University, United Kingdom 

Topic Area CM: Fundamentals and Modelling of Materials Processing with Lasers 

 
Nanoscale laser processing using near field optics 
Costas P. Grigoropoulos, University of California, Berkeley, USA 

Modelling of laser surface alloying and dispersing of ceramics 
Magnus Rohde, Forschungszentrum Karlsruhe, Institute for Materials Research I, Eggenstein-

Leopoldshafen, Germany 

 

 
CLEO®/Europe 2007 - IQEC 2007 Joint Symposium 

Topic Area JSI: Cryptographic Techniques in Photonics 
 
Robustness of polarization entanglement for long distance QKD 
Hannes Hübel, University of Vienna, Austria 

Finding a needle in a haystack: chaos, noise and information 
Rajarshi Roy, University of Maryland, College Park, USA 

 
Topic Area JSII: Nanophotonics and Metamaterials: From Concepts to Devices 

Plasmon-based optical manipulation 
Romain Quidant, ICFO-Institut de Ciencies Fotoniques, Castelldefels (Barcelona), Spain 

Single negative, double negative, low loss negative metamaterials-II 
Vladimir M. Shalaev, Birck Nanotechnology Center, Purdue University, West Lafayette, IN, USA 

Optical metamaterials and plasmonic devices 
Zhang Xiang, University of California, Berkeley, USA 

Topic Area JSIII: Optical Frequency Combs and Applications 

Frequency comb laser spectroscopy at vacuum-ultraviolet wavelengths and beyond 
Kjeld Eikema, Laser Centre Vrije Universiteit, Amsterdam, Netherlands 

Spectral line-by-line pulse shaping 
Andrew Weiner, Purdue University, West Lafayette, IN, USA 

 
IQEC 2007 Invited Talks 

Topic Area IA: Microstructured Devices for Quantum and Atom Optics 
 



Strong atom-cavity coupling observed for trapped single atoms and Bose-Einstein 

condensates on an atom chip 
Yves Colombe, Laboratoire Kastler Brossel de l'E.N.S., Paris, France  

Microchips for single atom detection and spin squeezing 
Igor Teper, Massachusetts Institute of Technology, Cambridge, USA 
 
Topic Area IB: Cold Atoms and Molecules 

Correlations in ultracold atomic gases 
Michaël Köhl, University of Cambridge, United Kingdom 

Excitation of Rydberg atoms in a Bose-Einstein condensate 
Robert Löw, Stuttgart University, Stuttgart, Germany 

Fermionic superfluidity with imbalanced spin populations 
Martin Wolfram Zwierlein, Massachusetts Institute of Technology, Cambridge, MA, USA 

Topic Area IC: Quantum Information 

Radiation-pressure effects upon a micro-mirror in a high-finesse optical cavity 
Pierre-Francois Cohadon, Laboratoire Kastler Brossel, Paris, France 

Generation and detection of entangled light fields with negative Wigner functions 
Philippe Grangier, Laboratoire Charles Fabry de l'Institut d'Optique, Orsay, France 

Quantum jumps of light recording the birth and death of a photon in a cavity 
Stefan Kuhr, Johannes Gutenberg University, Mainz, Germany 

Optomechanical entanglement between a movable mirror and a cavity field 
David Vitali, University of Camerino, Italy 

Quantum information processing with superconducting qubits and cavities 
Andreas Wallraff, ETH Zurich, Switzerland 

Topic Area ID: Laser and Precision Spectroscopy 

New measurement of the electron magnetic moment and the fine structure constant 
Gerald Gabrielse, Harvard University, Cambridge, USA 

 
Modern optical tests of special relativity 
Achim Peters, Humboldt University Berlin, Germany 
 

 
Topic Area IE: Nonlinear Optics and Ultrafast Phenomena 

Femtosecond terahertz studies of excitons 
Rupert Huber, University of Konstanz, Germany 

Femtosecond imaging of the spin dynamics of CoPt3 nanostructures 
Abdelghani Laraoui, Institute of Physics and Chemistry of Materials of Strasbourg, France 



Strong field nonlinear optics with light pulses of "Subatomic" duration 
Alexander Nazarkin, University of Erlangen, Germany 

Ultrafast coherent control of magnetism 
Theo Rasing, University of Nijmegen, Netherlands 

Topic Area IF: Quantum Optics 

Observation of Faraday rotation from a single quantum-dot spin 
Jan Dreiser, ETH Zurich, Switzerland 

Quantum measurement and feedback control 
Hideo Mabuchi, California Institute of Technology, Pasadena, CA, USA 

Quantum teleportation between light and matter 
Eugene Polzik, Niels Bohr Institute, Copenhagen, Denmark 

 
Topic Area IG: Dynamics, Instabilities and Patterns 

Instabilities in quantum dot semiconductor lasers 1.3 um 
Guillaume Huyet, Tyndall National Institute, Cork, Ireland 

Tailored shapes of organic micro-lasers: a testbed for wave chaos physics 
Mélanie Lebental, Ecole Normale Supérieure, Cachan, France 

Thermalization of incoherent nonlinear wave-packets 
Antonio Picozzi, CNRS, Institut Carnot de Bourgogne, Dijon, France 

Experiments showing orbital angular momentum exchange with optical vortices 
Luat Vuong, Cornell University, Ithaca, NY, USA 

 
  



CLEO®/Europe 2007 Plenary 

The Exawatt laser: from relativistic to ultra relativistic optics 

Gérard Mourou, ENSTA, Laboratoire d'Optique Appliquée, Palaiseau, France 
This plenary will be given on Monday 18 June from 09:30 to 10:30, Room 1 
 

IQEC 2007 Plenary  
A passion for precision 

Theodor W. Hänsch, Max-Planck-Institute for Quantum Optics, Garching, Germany 
 
This plenary together with the OSA and EPS Awards Ceremony will be given on Tuesday 19 June from 
10:30 to 12:00, Room 1 

OSA Awards Ceremony 

 
Joseph H. Eberly, OSA President, will recognize the following recently elected OSA Fellows during the 
Conference Award Ceremony on Tuesday 19 June from 10:30 to 12:00, Room 1. 
 

Juan Campos, Universidad Autonoma de Barcelona, Spain 
For specific achievements in optical image processing, modeling of liquid crystal panels, development 

of optical deflectrometry metrology, and service to the international optics community. 
Michael J. Damzen, Imperial College London, United Kingdom 
For contributions to optics and laser physics over more than 25 years through research into nonlinear 
optics and development of laser technology and through his inspired teaching. 
Richard De La Rue, University of Glasgow, United Kingdom 
For contributions to integrated optical device technology, from electro-optic switches through 
semiconductor lasers to photonic crystals.  

John D. Harvey, University of Auckland, New Zealand 
For pioneering contributions in biophotonics, nonlinear fiber optics and optical communications 
research.  
Wieslaw Z. Krolikowski, Australian National University, Canberra, Australia 
For important contributions to the physics of optical spatial solitons.  
Irina T. Sorokina, Technische Universität Wien, Austria 
For pioneering contributions to tunable and ultrashort-pulse solid-state lasers and their applications in 

spectroscopy, particularly based on novel laser crystals in the near- and mid-infrared spectral regions. 
Mitsuo Takeda, The University of Electro-Communications, Tokyo, Japan 
For outstanding contributions to the advancement of optical metrology especially through the 
invention of the Fourier transform method for fringe analysis.  

EPS Awards Ceremony: 

EPS Quantum Electronics Prizes 
 
for outstanding contributions to quantum electronics and optics. There is one prize for fundamental 
aspects and one prize for applied aspects. 
 

Fresnel Prizes 
 
for outstanding contributions to quantum electronics and optics made by young scientists before the 

age of 35. There is one prize for fundamental aspects and one prize for applied aspects. 
 
QEOD Thesis Prizes 
 

for the best nominated PhD theses in the area of quantum electronics and optics submitted in the two 
years prior to the CLEO/Europe-IQEC meeting. These prizes (total of 4) will be awarded for 
fundamental and for applied aspects.  
 
 
 



CLEO IQEC 2007 Walther Memorial Plenary 

 
The late Professor Herbert Walther was instrumental in the organisation and success of CLEO 

Europe and in cementing international bonds between researchers in optics in many fields. In his 
honour, this special Memorial Session will consist of a number of invited presentations spanning the 
wide range of his technical interests. 
 

Moderator and short introduction 

Ferenc Krausz, Max Plank Institute of Quantum Optics, Garching, Germany 
 

Quantum entanglement: a vanishing resource 

Joseph Eberly, University of Rochester, USA 
 

Title to be given later 

Axel Schenzle, University of Munich, Germany 
 

This memorial session will be presented on Thursday 21 June from 13:30 to 14:30, Room 1 

 

CLEO®/Europe 2007 Tutorial  

New directions in photonic crystal fibers 

Philip Russell, University of Erlangen-Nürnberg, Erlangen, Germany 
 

Negative index materials 

Costas M. Soukoulis, Iowa State University, Ames, USA 
 

IQEC 2007 Tutorial 
Exploring ultracold quantum matter in artificial crystals of light 

Immanuel Bloch, Johannes Gutenberg Universität Mainz, Germany 

Slow-light in room-temperature optical waveguides 

Daniel Gauthier, Duke University, Durham, USA 

 

CLEO®/Europe 2007 Keynote  

Attosecond spectroscopy comes of age 

Reinhard Kienberger, Max-Planck-Institut für Quantenoptik, Garching, Germany 

The all-photonic chip  

Ben Eggleton, University of Sydney, CUDOS, Sydney, Australia 

Diversity of fiber laser technology 

David Richardson, University of Southampton, United Kingdom 

IQEC 2007 Keynote  

Tailoring NanoMaterials for light-matter interactions 

Jeremy Baumberg, University of Southampton, United Kingdom 

Cold quantum gases: when atomic physics meets condensed matter 

Jean Dalibard, Laboratoire Kastler Brossel, Paris, France 
 

Chip-Scale Atomic Devices Based on Microfabricated Alkali Vapor Cells 

John Kitching, NIST Boulder, CO, USA 



The new high-Q physics: photonic clocks, back-action cooling, and micro-chip 

cavity QED 

Kerry Vahala, California Institute of Technology Pasadena, CA, USA 

  



 
Tech-Focus session 1: Industrial Applications of Ultrafast Technology  

The all-optical THz oscilloscope 

Albrecht Bartels, Gigaoptics GmbH, Konstanz, Germany 

Femtosecond Micromachining 

Patrick Chabassier, CEO, NOVALASE SA, Canejan, France 
 
Ultrafast lasers for nanomaterial growth and processing 
Samuel Mao, University of California, Berkeley, CA, USA 

 
Next generation ultrafast telecommunications technologies 
M. Nakazawa, Tohoku University, Japan 

Industrial Perspectives on Ultrafast Fiber Lasers 
Andreas Tünnermann, Fraunhofer Institute, Jena, Germany 
 

Spectral coherence interferometry (SCI) for fast and rugged industrial applications 

Alexander Knüttel, ISIS optronics GmbH, Mannheim, Germany 

 
  



Joint-Symposia 

A much appreciated feature of the CLEO®/Europe-IQEC meetings 

has always been the symposia that are organized to anticipate on 
emerging fields by putting emphasis on fast developing, well  
defined topics. Symposia rely on a large fraction of invited  

presentations but typically also accept contributed presentations. 
Unless the authors object, submissions may be transferred from  

"topic areas" to symposia and vice versa.  

 
Three symposia have been identified for CLEO®/Europe-IQEC 2007: 
JSI - Cryptographic Techniques in Photonics 
JSII - Nanophotonics and Metamaterials: From Concepts to Devices 
JSIII - Optical Frequency Combs and Applications 

 
JSI - Cryptographic Techniques in Photonics 
This Joint Symposium welcomes contributions on any topic  
relevant to the application of photonic and optical technologies for 
cryptography. Topics include, but are not restricted to, the following: 
chaotic emitter and receiver sources; compact and integrated devices; optical chaos cryptography; 

quantum key distribution; schemes for information encryption; evaluation of transmission 
characteristics: bit rate, bit error rate, maximum transmission distance, dispersion compensation 
techniques; synchronization improvements; free-space and fiber implementations; security aspects: 
evaluation and characterization; information-theoretic security; key distribution; bidirectional 
communications; exploitation of correlations via public discussion protocol; single photon sources; use 
of coherent states for cryptography. 

 

Programme Committee: 
Co-Chairs: Nobuyuki Imoto, Osaka University, Toyonaka, Japan and Claudio R. 

Mirasso, Universitat de les Illes Balears, Palma de Mallorca, Spain 
Valerio Annovazzi Lodi, University of Pavia, Italy 
Artur Ekert, University of Cambridge, UK 
Nicolas Gisin, University of Geneva, Switzerland 
Takuya Hirano, Gakushuin University, Tokyo, Japan 

Ido Kanter, Bar-Ilan University, Ramat-Gan, Israel 
Jia-Ming Liu, University of California, UCLA, Los Angeles, CA, USA 
Hoi-Kwong Lo, University of Toronto, Canada 
Norbert Lütkenhaus, University of Waterloo, Waterloo, ON, Canada 
John Rarity, University of Bristol, UK 
Marco Santagiustina, University of Padova, Italy 

Alan Shore, University of Wales, Bangor, UK 
Dimitris Syvridis, University of Athens, Greece 
Mirvais Youseffi, University of Eindhoven, Netherlands 
 
Invited Speakers: 
Finding a needle in a haystack: chaos, noise and information 
Rajarshi Roy, University of Maryland, College Park, MD, USA 

JSII - Nanophotonics and Metamaterials: From Concepts to Devices 
Nanophotonics and Metamaterials are overlapping areas of  

photonics research that have rapidly grown in importance in 
recent years. The symposium will be concerned with wavelength 
scale and sub-wavelength scale photonics - and, more generally, 
with optical structures and devices where the response is  



determined by nanoscale features. Interest in metamaterials that 

operate at optical frequencies has increased greatly since  
deterministic fabrication technology that can produce specific  
properties reproducibly has now emerged. The symposium will  

cover basic physics, new phenomena, materials properties,  
fabrication technologies, modelling, device design and  
characterization - applied in a nanophotonics environment. The 
symposium will seek to capture the excitement and diversity of  
this field by gathering experts and newcomers alike to present their latest research developments 
(both fundamental and  
applied) in the above-mentioned areas. Submissions that address 

specific areas of potential application will be especially welcome. 
 
Programme committee: 
Co-Chairs: Nikolay I. Zheludev, Southampton University, UK and Ted Sargent, 

University of Toronto, Canada 
F. Javier Garcia de Abajo, CSIC, San Sebastian, Spain 

Joachim Krenn, University of Graz, Austria 

Michal Lipson, Cornell University, Ithaca, NY, USA 

David R. Smith, Duke University, Durham, NC, USA 

Tomasz Szoplik, Warsaw University, Poland 
Din Ping Tsai, National Taiwan University, Taipei, Taiwan 
Niek F. van Hulst, ICFO - Institute of Photonic Sciences, Castelldefels (Barcelona), Spain 

 
Invited Speakers: 
Linear and Nonlinear Optics of Metamaterials 
Vladimir M. Shalaev, Purdue University, West Lafayette, USA 

Optical metamaterials and plasmonic devices 
Xiang Zhang, University of California, CA, Berkeley, USA  

JSIII - Optical Frequency Combs and Applications 
Optical frequency combs based on femtosecond mode-locked lasers have brought about a revolution 

in optical frequency  
metrology, providing a simple and robust means of connecting the 
optical and microwave domains of the electromagnetic spectrum.  
This has made possible the direct counting of optical cycles, which 
is a critical milestone in the creation of next-generation optical  
atomic clocks and techniques of precision spectroscopy. Indeed, 
the importance of these recent developments, as pioneered by 

T.W. Hänsch and J.L. Hall, was recognized in the award of the  
2005 Nobel Prize in physics. Beyond applications in precise  
time/frequency metrology and tests of fundamental theories, such  
combs have opened new research avenues in precise length  
metrology, remote ranging and sensing, novel broadband  
spectroscopy techniques, and the synthesis of low-noise/low-jitter 

waveforms. Moreover, these applications have synergistically  
motivated important developments in carrier-envelope stabilized  
femtosecond lasers, coherent linking of multiple broadband  
sources and nonlinear broadening and frequency conversion  
techniques that have now pushed frequency combs into new  
spectral regimes from the XUV to far-IR. This joint symposium will 
seek to capture the excitement and diversity of this field by  

gathering experts and newcomers alike to present their latest  
research developments (both fundamental and applied) in the 
above-mentioned areas. 



 
Programme Committee: 
Co-Chairs: Scott Diddams, National Institute of Standards  

and Technology, Boulder, USA and Harald Telle,  

Physikalisch-Technische Bundesanstalt, Braunschweig, 

Germany 

 
Alexander Gaeta, Cornell University, Ithaca, NY, USA 

David Jones, University of British Columbia, Vancouver, BC, Canada 
R. Jason Jones, JILA/ University of Colorado and NIST, Boulder, CO, USA 
Franz Kärtner, Massachusetts Institute of Technology, Cambridge, MA, USA 
Motonobu Kourogi, Optical Comb Institute, Tokyo, Japan 
Stephen N. Lea, National Physical Laboratory, Teddington, UK 
Kaoru Minoshima, National Institute of Advanced Industrial Science and Technology, Tsukuba, Japan 
Giorgio Santarelli, BNM-Syrte, France 

Florian Tauser, Toptica Photonics AG, Graefelfing/Munich, Germany 

Thomas Udem, Max-Planck Institute for Quantum Optics, Garching, Germany 
Lijun Wang, Max-Planck Research Group, Erlangen, Germany 
 
Invited Speakers: 
Frequency comb metrology at vacuum ultraviolet wavelengths and beyond 
K.S.E. Eikema, Vrije Universiteit, Faculty of Sciences, Amsterdam, Netherlands 

Spectral Line-by-Line Pulse Shaping 
Andy Weiner, Purdue University, West Lafayette, USA 

 



CLEO®/EUROPE 2007 

Steering Committee  

European Physical Society: 
 

Chair: Sandro De Silvestri, Politecnico di Milano, Italy 

Ennio Arimondo, INFM - University of Pisa, Pisa, Italy 
Robert W. Boyd, University of Rochester, NY, USA 
Richard De La Rue, University of Glasgow, United Kingdom 
John Dudley, Université de Franche-Comté, Besançon, France 
Paul French, Imperial College, London, United Kingdom 
Ursula Keller, ETH Zurich, Zürich, Switzerland 

Daan Lenstra, Delft University of Technology, Delft, Netherlands 
Peter Loosen, Fraunhofer Institute of Laser Technology, Aachen, Germany 
Ralf Menzel, University of Potsdam, Germany 

Dieter Meschede, University of Bonn, Germany 
Klaus Mølmer, University of Aarhus, Denmark 
Eberhard Riedle, LMU Munich, Germany 

Gérald Roosen, Laboratoire Charles Fabry, Institut d'Optique, Orsay, France 
Ken-Ichi Ueda, University of Electro-Communications, Tokyo, Japan 

IEEE/Lasers and Electro-Optics: 
Silvano Donati, University of Pavia, Italy 
Concetto Giuliano, US Airforce Research Laboratory, Kirtland, NM, USA 
Giok-Djan Khoe, Eindhoven University of Technology, Netherlands 

Richard Linke, IEEE/LEOS, Piscataway, NJ, USA 
 

Optical Society of America: 
Kari Apter, Optical Society of America, Palo Alto, CA, USA 
Jean-Pierre Huignard, Thales Research & Technology, Palaiseau, France 
Franz Kärtner, Massachusetts Institute of Technology, Cambridge, MA, USA 

Jürg Leuthold, University of Karlsruhe, Germany 
Elizabeth Rogan, Optical Society of America, Washington DC, USA 

Comptroller : 
Paul Mandel, Université Libre de Bruxelles, Brussels, Belgium 
 
CLEO®/EUROPE 2007  
 

Organising Committee  

General Chairs 

Ursula Keller, ETH Zurich, Zürich, Switzerland 
 
Gérald Roosen, Laboratoire Charles Fabry de L’Institut d’Optique, Orsay, France 
 

Programme Chairs 

Richard De La Rue, University of Glasgow, UK  
John Dudley, Université de Franche-Comté, Besançon, France  
 

Local Chair 

Eberhard Riedle, Ludwig-Maximilians-University, Munich, Germany 
 
 

Programme Committees 



 

CA - Solid-State Lasers 

Chair: Irina Sorokina, Technical University of Vienna, Austria 

Tasoltan T. Basiev, General Physics Institute Russian Academy of Sciences, Moscow Russia  
Camille Bibeau, Lawrence Livermore National Laboratory, Livermore, CA, USA  
Robert L. Byer, Stanford University, Ginzton Laboratory, Stanford, CA, USA 
William A. Clarkson, University of Southampton, UK  
Allister I. Ferguson, University of Strathclyde, Glasgow, UK 
Patrick Georges, Institut d'Optique, Orsay, France 
Thomas Graf, University of Stuttgart, Germany 

Fredrik Laurell, Royal Institute of Technology, Stockholm, Sweden  
Richard Moncorgé, Centre Interdisciplinaire de Recherches Ions et Lasers (CIRIL), ENSICAEN, Caen, 
France 
Valentin A. Orlovich, B.I. Stepanov Institute of Physics, NASB, Minsk, Belarus  
Rüdiger Paschotta, RP Photonics, Zürich, Switzerland 
Hanno Scheife, Tesat-Spacecom GmbH & Co.KG, Backnang, Germany 

 

CB - Semiconductor Lasers 

Chair: Ingo Fischer, Vrije Universiteit, Brussels, Belgium 

Eugene A. Avrutin, The University of York, Heslington, UK 
Gadi Eisenstein, Technion, Haifa, Israel  
Wolfgang Elsäßer, Darmstadt University of Technology, Germany  

Götz Erbert, Ferdinand-Braun-Institut für Höchstfrequenztechnik, Berlin, Germany  
Thomas Erneux, Université Libre de Bruxelles, Belgium 
Andrea Fiore, Ecole Polytechnique Fédérale de Lausanne, Switzerland 
Mark Hopkinson, University of Sheffield, Sheffield, UK 
Francesco Marin, University Firenze and INFM and LENS, Sesto F.no (FI), Italy 
Cristina Masoller, Universitat Politècnica de Catalunya, Barcelona, Spain 
Geert Morthier, Gent University – IMEC, Gent, Belgium 

Atsushi Uchida, Takushoku University, Tokyo, Japan 
Ian White, University of Cambridge, Jesus College, Cambridge, UK 
Hans-Jürgen Wünsche, Humboldt-Univesität zu Berlin, Germany 

 
CC - Holography, Adaptive Optics, Optical Storage and Photorefractives 

Chair: Loïc Mager, CNRS, Institut de Physique et de Chimie des Matériaux de Strasbourg, France 

Arnaud Brignon, Thales Research & Technology, Palaiseau, France 
Marc Georges, Université de Liège, Centre Spatial, Angleur (Liège), Belgium 
Kazuo Kuroda, University of Tokyo, Japan 
Gilles Pauliat, Laboratoire Charles Fabry de L’Institut d’Optique, Orsay, France 
John T. Sheridan, University College Dublin, Ireland 
Jingjun Xu, Nankai University, Tianjin, China 

 
CD - Applications of Nonlinear Optics 

Chair: Neil Broderick, University of Southampton, UK 

Gaetano Assanto, University of Rome, Roma Tre, Rome, Italy 
Ole Bang, Technical University of Denmark, Research Center COM, Lyngby, Denmark 
Martijn de Sterke, University of Sydney New South Wales, Australia 

Philippe Delaye, Institut d’Optique, Orsay, France 

Philippe Grelu, LPUB, Université de Bourgogne, Dijon, France 
Jonathan Knight, University of Bath, UK 
Ulf Peschel, University Erlangen-Nuremberg, Erlangen, Germany 
Peter G.R. Smith, University of Southampton, UK 
Paul Westbrook, OFS Labs, Somerset, NJ, USA 
Aleksei Zheltikov, M.V. Lomonosov Moscow State University, Moscow, Russia 

 
CE – Optical Materials, Fabrication and Characterisation 

Chair: Markus Pollnau, University of Twente, Enschede, Netherlands 

Chantal Fontaine, LAAS-CNRS, Groupe Photonique, Toulouse, France 



Christos Grivas, University of Southampton, UK 

Eli Kapon, Swiss Federal Institute of Technology, Lausanne (EPFL), Switzerland 
Anna Köhler, University of Potsdam, Germany 
Yaroslav Romanyuk, Lawrence Berkeley National Laboratory, Berkeley, CA, USA 

Witold Ryba-Romanowski, Polish Academy of Sciences, Wroclaw, Poland 
Ifor D.W. Samuel, University of St. Andrews, St. Andrews Fife, UK 
Wolfgang Sohler, University of Paderborn, Germany 
Alessandra Toncelli, University of Pisa, NEST – INFM, Pisa, Italy 
 
CF - Ultrafast Optics, Electrooptics and Applications 

Chair: Günter Steinmeyer, Max-Born-Institute for Nonlinear Optics and Short Pulse Spectroscopy, 

Berlin, Germany 
Luc Bergé, CEA-DAM / Ile de France, Bruyères-le-Châtel, France 
Giulio Cerullo, Politecnico di Milano, INFM, Milan, Italy 
Takao Fuji, Max-Planck-Institute of Quantum Optics, Garching, Germany 
Pablo Loza-Alvarez, ICFO, Institute of Photonic Sciences, Castelldefels (Barcelona), Spain 

Uwe Morgner, University of Hannover, Hannover, Germany 

Derryck T. Reid, Heriot-Watt University, Edinburgh, UK 
Jeff A. Squier, Colorado School of Mines, Golden, USA 
John W.G. Tisch, Imperial College, London, UK 
Kenji Torizuka, AIST, Tsukuba, Ibaraki, Japan 
 
CG - High-field Laser Physics and Applications 

Chair: Marc Vrakking, FOM Institute for Atomic and Molecular Physics, Amsterdam Netherlands 

Joachim Burgdörfer, Vienna University of Technology, Vienna, Austria 
Dimitris Charalambidis, FORTH – IESL, Heraklion, Greece 
Reinhard Dörner, University of Frankfurt, Frankfurt am Main, Germany 
Victor Malka, ENSTA, CNRS, Ecole Polytechnique, Palaiseau, France 
Jon Marangos, Imperial College, London, UK 

Mauro Nisoli, Politecnico di Milano, Italy 
Jan Michael Rost, Max-Planck-Institut für Physik komplexer Systeme, Dresden, Germany  
Pascal Salières, CEA Saclay, Gif sur Yvette, France 

Henrik Stapelfeldt, Aarhus University, Aarhus C, Denmark  
 
CH - Optical Sensing and Metrology 

Chair: Hanne Ludvigsen, Helsinki University of Technology, Espoo, Finland 

Ian Bennion, Aston University, Birmingham, UK 
Andreas Erdmann, Fraunhofer Institute (IISB), Erlangen, Germany 
Min Gu, Swinburne University of Technology, Victoria, Australia 
Julian Jones, Heriot-Watt University, Edinburgh, UK 
Tomasz Nasilowski, Vrije University Brussel, Belgium 

Mitsuo Takeda, University of Electro-Communications, Tokyo, Japan 
Luc Thevenaz, EPFL Swiss Federal Institute of Technology, Lausanne, Switzerland 
Germán Vergara, Centro de Investigación y Desarrollo de la Armada, Madrid, Spain 
 
CI - Optical Technologies for Lightwave Communications and Networks 

Chair: Liam Barry, Dublin City University, Dublin, Ireland 

Polina Bayvel, University College London, UK 

Pascal Besnard, ENSSAT- FOTON / CNRS, Lannion, France 
Harmen J.S. Dorren, Eindhoven University of Technology, Eindhoven, Netherlands 
Andrew Ellis, University College Cork, Tyndall National Institute, Cork, Ireland 
Dan Kilper, Bell Laboratories, Lucent Technologies, Holmdel, NJ, USA 
Periklis Petropoulos, University of Southampton, UK 
Christophe Peucheret, Technical University of Denmark, Research Centre COM, Lyngby, Denmark 

Stefan Wabnitz, Université de Bourgogne, Dijon, France 
Neil D. Whitbread, Bookham, Caswell Towcester, UK 
 



CJ - Fibre and Guided Wave Lasers and Amplifiers 

Chair: J.R. Taylor, Imperial College, London, UK 

Pierre A. Champert, Keopsys SA, Lannion, France 

Andrei A. Fotiadi, Faculté Polytechnique de Mons, Belgium 
Denis V. Gapontsev, IPG Photonics, Oxford, MA, USA 
Kim P. Hansen, Crystal Fibre A/S, Birkerod, Denmark 
Thomas Schreiber, Friedrich-Schiller University Jena, Germany 
William Wadsworth, University of Bath, UK 
 
CK - Photonic Crystals, Photonic Nanostructures and Integrated Optics 

Chair: Cefe Lopez, Instituto de Ciencia de Materiales de Madrid, Spain 

Lucio Claudio Andreani, Università di Pavia, Italy 
Gonçal Badenes, ICFO-Institut de Ciències Fotòniques, Castelldefels, Spain 
U. Gösele, Max-Planck-Institute of Microstructure Physics, Halle, Germany 
L. (Kobus) Kuipers, FOM Institute for Atomic and Molecular Physics, Amsterdam, Netherlands 

Florian Kulzer, Huygens Laboratory, Leiden, Netherlands 
Ekmel Ozbay, Bilkent University, Ankara, Turkey 

Andrew R. Parker, Green College, Oxford, London, UK 
Michael Scalora, AMSRD-AMR-WS-ST, U.S. Army RDECOM, Redstone Arsenal, AL, USA 
Andrew J. Turberfield, University of Oxford, UK 
Willem Vos, University of Twente, Enschede, Netherlands 
Ralf B. Wehrspohn, University of Paderborn, Germany 

Diederik S. Wiersma, European Laboratory for Non-linear Spectroscopy and INFM-MATIS, Sesto-
Fiorentino (Florence), Italy 
Anatoly Zayats, Queens University, Belfast, UK 
 
CL - Biophotonics and Applications 

Chair: Benoît C. Forget, Université Pierre et Marie Curie, Paris, France 

Kishan Dholakia, University of St. Andrews, St. Andrews Fife, UK 
Alberto Diaspro, University of Genoa, Genova, Italy 
Andrew Dunn, University of Texas at Austin, USA 
Emmanuel Fort, ESPCI, Laboratoire de Physique des Solides, Paris, France 

Amir H. Gandjbakhche, National Institute of Child Health and Human Development, Bethesda, MD, 
USA 
Fritz Keilmann, Max-Planck-Institut für Biochemie, Martinsried, Germany 

Katrin Kneip, Wellman Center for Photomedicine, Harvard University, Medical School, Boston, MA, 
USA 
A.G.H. Podoleanu, University of Kent, Canterbury, UK 
Hervé Rigneault, Fresnel Institute, Marseille, France 
Bruno Sfez, Soreq NRC, Yavne, Israel 
Valery V. Tuchin, Saratov State University, Saratov, Russia 

 
CM - Fundamentals and Modelling of Materials Processing with Lasers 

Chair: Alexander Kaplan, Lulea University of Technology, Lulea, Sweden 

Peter Berger, University of Stuttgart, Germany 
Eckhard Beyer, Fraunhofer IWS, Dresden, Germany 
John M. Dowden, University of Essex, Colchester, UK 

Rémy Fabbro, Coopération Laser Franco-Allemande, Arcueil, France 

Costas Fotakis, FORTH – IESL, Heraklion, Greece 
Bernd Hüttner, DLR, Institute of Technical Physics, Stuttgart, Germany 
Seiji Katayama, Osaka University, Japan 
José Luis Ocaña, Madrid Polytechnical University, Spain 
Wolfgang Schulz, Fraunhofer Institut für Lasertechnik and RWTH, Aachen, Germany 
Armando J. Yáñez Casal, Universidade da Coruña, Ferrol, Spain 

Gang Yu, Chinese Academy of Sciences, Beijing, China 
 
Tech-Focus 1: Industrial Application of Ultrafast Technologies 

Chair: Wilson Sibbett, University of St. Andrews, UK 



 

CLEO®/EUROPE-IQEC JOINT SYMPOSIA 2007 

Programme committees 

JSI - Cryptographic Techniques in Photonics 

Co-Chairs: Nobuyuki Imoto, Osaka University, Toyonaka, Japan and Claudio R. Mirasso, 

Universitat de les Illes Balears, Palma de Mallorca, Spain 
Valerio Annovazzi Lodi, University of Pavia, Italy 
Artur Ekert, University of Cambridge, UK 

Nicolas Gisin, University of Geneva, Switzerland 
Takuya Hirano, Gakushuin University, Tokyo, Japan 
Ido Kanter, Bar-Ilan University, Ramat-Gan, Israel 
Jia-Ming Liu, University of California, UCLA, Los Angeles, CA, USA 
Hoi-Kwong Lo, University of Toronto, Canada 

Norbert Lütkenhaus, University of Waterloo, Waterloo, ON, Canada 
John Rarity, University of Bristol, UK 

Marco Santagiustina, University of Padova, Italy 
Alan Shore, University of Wales, Bangor, UK 
Dimitris Syvridis, University of Athens, Greece 
Mirvais Youseffi, University of Eindhoven, Netherlands 
 
JSII - Nanophotonics and Metamaterials: From Concepts to Devices 

Co-Chairs: Nikolay I. Zheludev, Southampton University, UK and Ted Sargent, University of 

Toronto, Canada 
F. Javier Garcia de Abajo, CSIC, San Sebastian, Spain 
Joachim Krenn, University of Graz, Austria 
Michal Lipson, Cornell University, Ithaca, NY, USA 
David R. Smith, Duke University, Durham, NC, USA 
Tomasz Szoplik, Warsaw University, Poland 

Din Ping Tsai, National Taiwan University, Taipei, Taiwan 
Niek F. van Hulst, ICFO - Institute of Photonic Sciences, Castelldefels (Barcelona), Spain 
 
JSIII - Optical Frequency Combs and Applications 

Co-Chairs: Scott Diddams, National Institute of Standards and Technology, Boulder, USA and 

Harald Telle, Physikalisch-Technische Bundesanstalt, Braunschweig, Germany 
Alexander Gaeta, Cornell University, Ithaca, NY, USA 
David Jones, University of British Columbia, Vancouver, BC, Canada 
R. Jason Jones, JILA/ University of Colorado and NIST, Boulder, CO, USA 
Franz Kärtner, Massachusetts Institute of Technology, Cambridge, MA, USA 
Motonobu Kourogi, Optical Comb Institute, Tokyo, Japan 
Stephen N. Lea, National Physical Laboratory, Teddington, UK 

Kaoru Minoshima, National Institute of Advanced Industrial Science and Technology, Tsukuba, Japan 
Giorgio Santarelli, BNM-Syrte, France 
Florian Tauser, Toptica Photonics AG, Graefelfing/Munich, Germany 
Thomas Udem, Max-Planck Institute for Quantum Optics, Garching, Germany 

Lijun Wang, Max-Planck Research Group, Erlangen, Germany 
 

IQEC 2007 

Organising Committee 

General Chairs 

Ennio Arimondo, INFM, University of Pisa, Italy  
Daan Lenstra, Delft University of Technology, Delft, Netherlands 



 

Programme Chairs 

Robert W. Boyd, University of Rochester, Rochester, NY, USA 

Dieter Meschede, University of Bonn, Germany 
Klaus Mølmer, University of Aarhus, Denmark 
Ken-Ichi Ueda, University of Tokyo, Japan 
 

Programme Committees 

IA - Microstructured Devices for Quantum and Atom Optics 

Chair: Ed Hinds, Imperial College, London, UK 

Victor Balykin, Russian Academy of Sciences, Troitsk, Moscow, Russia 
Francesco Saverio Cataliotti, University of Florence and University of Catania, European Laboratory 

for Non-Linear Spectroscopy, Sesto Fiorentino, (FI), Italy 
Peter Hannaford, Swinburne University of Technology, Melbourne, Australia 

Ifan G. Hughes, Durham University, Durham, UK 
John Kitching, JILA, Boulder, Colorado, Gaithersburg, MD, USA 
Markus Oberthaler, University of Heidelberg, Germany 
Arno Rauschenbeutel, University of Bonn, Germany 
Alastair Sinclair, Centre for Basic, Thermal and Length Metrology, Teddington, Middlesex UK 

Robert J.C. Spreeuw, University of Amsterdam, Netherlands 
Aephraim M. Steinberg, University of Toronto, Canada 
Chris Westbrook, Laboratoire Charles Fabry, Orsay, France 
Claus Zimmerman, University of Tübingen, Germany 
 
 

IB - Cold Atoms and Molecules 

Chair: Dan Stamper-Kurn, UC Berleley, USA 

Jean Dalibard, Laboratoire Kastler Brossel, Paris, France 
Nir Davidson, Weizmann Institute of Science, Rehovot, Israel 
Axel Görlitz, Heinrich-Heine University, Düsseldorf, Germany 

Hanns-Christoph Nägerl, University of Innsbruck, Austria 

Luis A. Orozco, University of Maryland, USA 
Jörg Schmiedmayer, University of Innsbruck, Heidelberg, Austria 
Klaus Sengstock, University of Hamburg, Germany 
 
IC - Quantum Information 

Chair: Ian A. Walmsley, University of Oxford, UK 

Gerard J. Milburn, The University of Queensland, Brisbane, Australia 
Yasunobu Nakamura, NEC Corporation Tsukuba, Ibaraki, Japan 
Martin Plenio, Imperial College, London, UK 
Gerhard Rempe, Max-Planck-Institut für Quantenoptik, Garching, Germany 
Goran Wendin, Chalmers University, Göteborg, Sweden 
 
ID - Laser and Precision Spectroscopy 

Chair: Dmitry Budker, UC Berkeley, USA 

Marcis Auzinsh, University of Latvia, Riga, Latvia 
Martial Ducloy, Laboratoire de Physique des Lasers, Villetaneuse, France 
Wojciech Gawlik, Jagiellonian University, Krakow, Poland 
Zheng-Tian Lu, University of Chicago, Argonne National Laboratory, Argonne, USA 

Sadiq Rangwala, Raman Research Institute, Bangalore, India 
Guglielmo M. Tino, Dipartimento di Fisica and LENS Laboratory - Universita' di Firenze Sesto 
Fiorentino, Firenze, Italy 
Antoine Weis, University of Fribourg, Switzerland 
Jun Ye, JILA, National Institute of Standards and Technology and University of Colorado Boulder, USA 
 



IE - Nonlinear Optics and Ultrafast Phenomena 

Chair: Steve Cundiff, JILA, University of Colorado and NIST, Boulder, CO, USA 

Nail Akhmediev, The Australian National University, Canberra, Australia  

Paola Borri, Cardiff University, UK  
Robert Kaindl, E.O. Lawrence Berkeley National Laboratory, Berkeley, CA, USA 
Martti Kauranen, Tampere Technical University, Tampere, Finland 
DaiSik Kim, Seoul National University, South Korea 
Makoto Kuwata-Gonokami, University of Tokyo, Japan 
Alfred Leitenstorfer, University of Konstanz, Germany 
Stefan Lochbrunner, Ludwig-Maximilians-Universität München, Munich , Germany 

Ilias Perakis, University of Crete, Heraklion, Crete, Greece 
John E. Sipe, University of Toronto, Canada 
 
IF - Quantum Optics 

Chair: Hans A. Bachor, The Australian National University, Canberra, Australia 

Rainer Blatt, University of Innsbruck, Austria 
Ignacio Cirac, Max-Planck-Institut für Quantenoptik, Garching, Germany 

Thomas Jennewein, University of Vienna, Austria 
Agnès Maître, Université Pierre et Marie Curie, Paris, France 
Alexander V. Sergienko, Boston University, MA, USA 
Victor Zadkov, M.V. Lomonosov Moscow State University, Moscow, Russia 
 

IG - Dynamics, Instabilities and Patterns 

Chair: Fedor Mitschke, Universität Rostock, Germany 

Thorsten Ackemann, University of Strathclyde, Glasgow, UK 
Pere Colet, IMEDEA, Palma de Mallorca, Spain 
German de Valcarcel, Universitat de València, Burjassot, Spain 
Stefano Longhi, Politecnico di Milano, Italy 

Jorge Tredicce, Institut Non-linéaire de Nice, Valbonne, France  
Sergei K. Turitsyn, Aston University, Birmingham, UK 
Evgeny Viktorov, Université Libre de Bruxelles, Belgium 

  



Short Course  

Download location for short course and QEOD reception  

CLEO/Europe-IQEC 2007 will present two short courses on: 

- Practical Optical Parametric Oscillators, presented by Majid Ebrahim-Zadeh, ICFO, 

Barcelona, Spain 
and 

- Micro- and Nano-Machined Optics, presented by Ernst-Bernhard Kley, Friedrich-Schiller-

University of Jena, Germany. 

 
Advance registration is required in order to obtain the short course material. This material will not be 
available for purchase during the conference. These courses are intended for engineers and scientists. 
Each course is scheduled in two parts: Course Part I (1 hour ½), coffee break, Course Part II (1 hour 
½). 

 

Short Course 1: Practical Optical Parametric Oscillators 
Instructor: Majid Ebrahim-Zadeh, ICFO, Barcelona, Spain 
 
This course is intended for researchers with little or no background in OPOs as well as for those 
familiar with the subject area who wish to enhance their understanding and update their knowledge of 
the emerging developments in the field. The course will benefit researchers in both industry and 
academia. 

 
Course Description: 
This course aims to provide an overview of OPO devices from basic operation principles to advanced 
systems. The course will begin with a discussion of the fundamental concepts and the critical design 
issues, leading to a review of the current status of OPO technology. The discussion will encompass 
devices operating in all time-scales from the CW to the ultrafast femtosecond regime.  
 

Specifically, the course participants will learn about the basic principles of parametric generation and 
amplification; OPO design issues, including material and pump laser selection criteria; birefringent and 
quasi-phase-matched materials and devices; OPO threshold conditions, resonator design, focusing and 
tuning behavior; CW OPOs, including singly- and multi-resonant oscillators; externally and internally 
pumped devices; stability requirements; amplitude and frequency control; pulsed OPOs, including 
compact all-solid-state oscillators, high- and low-energy devices, linewidth control, and material 

damage issues; picosecond OPOs, including high-repetition-rate CW and pulsed mode-locked OPOs; 
all-solid-state, Nd-based, and Ti:sapphire-pumped systems; visible to mid-infrared pulse generation; 
quasi-phase-matched devices; femtosecond OPOs, including Ti:sapphire-pumped oscillators, 
noncritical, noncollinear, and compact semi-monolithic devices, quasi-phase-matched and mid-infrared 
OPOs, spectral and temporal control; commercial developments in OPO devices from the CW to 
femtosecond operating regime; and the generation of THz radiation using OPOs. 
 

Benefits and Learning Objectives: 
 
• Understand the basic principles of optical parametric generation and amplification of light 

• Learn the operating principles of optical parametric devices, in particular optical parametric 
oscillators (OPOs) 
• Obtain a detailed understanding of nonlinear gain, phase-matching, threshold conditions, resonator 
design, tuning, spectral and temporal behavior 

• Identify the critical issues, particularly material and laser pump source selection, in the design of 
optical parametric devices 
• Acquire the practical skills and apply the necessary procedures in the construction of OPO devices 
• Learn the necessary techniques for spatial, spectral, and temporal control of OPO devices 
• Gain a perspective of current technology of OPO devices and the important recent developments in 
the field  

 

http://2007.cleoeurope.org/documents/CLEO_BMO.pdf


Short Course 2: Micro- and Nano-Machined Optics 

Instructor: Ernst-Bernhard Kley, Inst. of Applied Physics, Friedrich-Schiller-University of 
Jena, Germany  
 

This course will explain the basics and provide the vision of micro- and nano-machined optics and give 
an overview (with an emphasis on lithography) of the relevant fabrication technologies. The course 
will benefit researchers in both industry and academia. 
 
Course Description: 
Miniaturization and microstructures are keywords in the modern technical world. Optical components 
and systems are affected by this trend, too. This means miniaturized optical lenses, prisms, gratings, 

and even artificial materials based on sub-wavelength structures have to be fabricated for a lot of 
applications. As a consequence micro- and nano-machining is challenged to realize complex micro-
optical elements, as well as artificial materials, both on the base of 2-D and 3-D microstructures. In 
order to fabricate such optical elements and materials, special demands on lithography or micro- and 
nano-machining arise from the wave nature of light. This refers to the accuracy as well as to special 2-
D and 3-D fabrication techniques.  

Benefits and Learning Objectives: 
 

• Understand the basics and vision of micro- and nano-machined optics  
• Obtain an overview (with an emphasis on lithography) of the relevant fabrication technologies.  
• Obtain an appreciation for specific problems and limitations of the technologies  
• Keywords are continuous profiles, multilevel profiles, binary patterns, high aspect ration patterns, 
photo- and e-beam lithography, laser writing, analogue lithography (gray tone, half tone), dry etching, 
proportional etching, diamond turning, and replication. 
• Obtain an overview of recent developments in the field 

  





By train: The ICM is about 20 minutes from Mu-
nich central station (Hauptbahnhof) by under-
ground U2, exit ‘’Messestadt West’’.

From the airport: At Munich airport, the station for
urban railway lines S1 and S8 is directly below the
central area. Trains in the direction of the city cen-
tre run at 10-minute intervals. There are two routes
from the airport to the ICM:
Route S1 / U2: S1 from the airport to Feldmoching
station or Munich Central Station (Hauptbahnhof).
Change to underground U2 which takes you directly
to the ICM - Messestadt West.
Route S8 / U2: S8 from the airport to Munich cen-
tral station (Hauptbahnhof). Change to under-
ground U2 which takes you directly to the ICM -
Messestadt West.

By taxi from the airport:
Taxis are available in front of the terminals. The
journey takes about 35 minutes, depending on the
volume of traffic (cost around 50 EUR).

By hire car from the airport:
All the major car rental firms are represented at Munich
airport. The car rental centre with its own parking faci-
lities is in front of moduleA,to the north of car park P6.

Please take the following route: From Munich
Airport follow the signs "Messe/ICM" on the A92 in

the direction of Munich to the motorway intersec-
tion Eching/Neufahrn. Then take the A9 in the di-
rection of Munich to the motorway intersection
München-Nord. Continue on the motorway ring
road A99 in the direction of Salzburg to the motor-
way intersection München-Ost. Then take the A94
in the direction of Munich to the exit Feldkirchen-
West or München-Riem. The journey takes about 35
minutes, depending on the volume of traffic.

How to take a taxi from the ICM Centre to the airport
You will find taxi ranks at all trade fair entrances and
in front of the ICM going to the airport (Central
Building).

Airport shuttle (organised in connection with the
trade fair, cost € 7 one way):
Airport shuttle June 17, 2007
FROM: airport (central building) TO: Trade Fair Cen-
tre (West Entrance). Every full hour from 8.00 a.m.
through 12.00 p.m.

Airport shuttle June 18 - 21, 2007
FROM: airport (central building) TO: Trade Fair Cen-
tre (West Entrance). Every 30 minutes from 8.00
a.m. through 6.00 p.m.
FROM: Trade Fair Centre (West Entrance) TO: airport
(central building). Every 30 minutes from 9.30 a.m.
through 7.00 p.m.

ler in downtown Munich.A rich selection of fine Ba-
varian food and ample drinks will be provided. Due
to space and reservation imperatives the invitations
will be directly distributed at the registration coun-
ters on a basis first come, first served up to a maxi-
mum of 800.

Exhibition Information
A major exhibition of laser and electro-optic equip-
ment and services, LASER World of Photonics will
be held in conjunction with the congress.

All the CLEO®/Europe-IQEC 2007 registrants
will have free entrance to the technical exhibition.
Longer lunch breaks are organised to allow visits to
the exhibition.

The range of products exhibited will cover in-
novative optical technologies such as laser and op-
tronics, optics, optical manufacturing technology,
sensors, test and measurement and the application
of this technology in production, laser medical and
bio technology, imaging, optical measurement sys-

tems and illumination. The latest technology first
hand will be exhibited.

For more information on the exhibition, please
check the website www.laser.de or www.world-of-
photonics.net/de/laser/start

OPENING HOURS OF THE EXHIBITION
The exhibition will be opened from Monday through
Wednesday 09:00 - 17:00 and on Thursday 09:00 - 16:00.

Conference Venue
CLEO®/Europe-IQEC 2007 will take place at the
New Munich Trade Fair Centre at the ICM - Inter-
national Congress Centre, Am Messesee 6, 81829
Munich, Germany. Please visit www.messe-muen-
chen.de/ or www.icm-muenchen.de.

HOW TO REACH THE ICM CENTRE
By car: simply follow the trade fair signs from the
outskirts and throughout the city to the ICM. There
you will find parking space.
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Technical Digest
The full registration fee for CLEO®/Europe-IQEC
2007 includes one technical digest in CD-format,
provided this is ordered in advance. If not the case,
then the organisers cannot guarantee to provide a
digest. All the accepted papers of both conferences
will be included in the digest.

Additional copies of the digest may be ordered
or bought at the meeting, using the appropriate sec-
tion of the registration form, at a cost of Euro 50 per
digest.

Conference Registration
For your own convenience, pre-registration is stron-
gly encouraged to save time collecting your confe-
rence material. To pre-register you can proceed
on-line via www.cleoeurope.org or return the en-
closed registration form.

The registration fee for the meeting includes ad-
mission to all CLEO®/Europe-IQEC 2007 technical
sessions, as well as to those of all conferences colloca-
ted with Laser 2007. It includes admission to the
conference reception and the technical exhibition.One
copy of the technical digest in CD-format is included
for full fee payment. Coffee breaks are included.

One-day registration fees are available for those
wishing to attend one particular session rather than

the whole conference. Please note that the digest is
not included in the one-day fees.

In connection with the fair, a transportation
ticket for the Munich transportation network
(MVV) will be handed out at the registration coun-
ters. Its validity corresponds to the duration of the
trade fair: This means that it works from Monday to
Thursday. On all other days, the participants have to
get regular tickets.With this ticket, one can travel on
the S-Bahn, U-Bahn (metro), Bus and Tram all
around Munich during the fair duration. The ticket
needs to be stamped each day.

REGISTRATION HOURS AND LOCATION
Registration for technical sessions will take place at the
ICM Centre. To enter the ICM Centre please take the
main Entrance West (named“Haupteingang WEST”).

Sunday 17 June 12:00-16:00
Monday 18 June 08:00-17:00
Tuesday 19 June 08:00-17:00
Wednesday 20 June 08:00-17:00
Thursday 21 June 08:00-17:00
Friday 17 June 08:00-09:00

Conference Hours
Sunday 17 June 14:30-18:00

(Short Courses only at LMU University)
Monday 18 June 09:00-17:30
Tuesday 19 June 08:30-18:00
Wednesday 20 June 08:30-18:00
Thursday 21 June 08:30-19:30
Friday 22 June 08:30-12:00

PAYMENT
Conference payment can be initiated by one of the
methods detailed below:

1. Cheque, bank draft, postal order in euros payable
to: European Physical Society

2. Bank transfer- payment in euros only- payable to:

Bank name: B.N.P PARIBAS Alsace Franche Comté,
Address: 2 rue de Berne F - 67300 Schiltigheim,France
Bank code: 30004 Office code: 00440
Account N°: 000 100 58 374 Key: 76
IBAN: FR 76 3000 4004 4000 0100 5837 476
SWIFT/BIC: BNPAFRPPCST
Account holder: European Physical Society
Details of payment: Write the name of the partici-
pant and CLEO07

If paying by bank transfer, please note that all bank
fees are payable by the applicant. In all cases please
quote the name of the participant and the reference
CLEO. A copy of the instruction to the bank should
be enclosed with the conference registration form.

3. By Visa/MasterCard credit card:
Please complete the appropriate section of the
conference registration form. (NB - American Ex-
press and Diners Club cannot be accepted).

Registration forms received without payment, or in-
formation as to how payment is to be made, will not
be accepted.

CANCELLATION
An administration charge of 46 Euros will be made
for processing refunds. A request for cancellation
must be made in writing. In the case of cancellation,
requests received on or before Wednesday, 30 May
2007 will be refunded (less the administration
charge). No refunds will be made if notice of can-
cellation is received after 30 May 2007.

PASSPORT AND VISA REQUIREMENTS
Foreign visitors entering Germany must be in pos-
session of a valid ID or passport. Delegates from
countries requiring visas should apply to the Ger-
man consular offices or diplomatic missions in their
home countries. Participants requiring a letter of in-
vitation to include with their visa application should
contact the European Physical Society.

SUPPORTS
Young Physicist Fund and East West Task Fund: The
deadline is over. All grants were distributed. No ad-
ditional requests can be received.

STUDENT HELPERS
Student helpers are needed to work as general hel-
pers. In compensation their registration fees will be
waived. They must be full time undergraduate or
graduate students. Applications should be sent by
email to eps.conf@uha.fr

On Site Facilities for Attendees
WEB-DATABASE
The programme of the whole World of Photonics
Congress is available in the internet at www.photo-
nics-congress.com/program. The database offers
versatile search functions and supports the compo-
sition of each individualized congress schedule that
you can transmit to your PDA. The database pro-
vides information about all lectures and posters of a
specific topic as well as the information about exhi-
bitors at the show related to your inquiry.

EPOSTER TERMINAL
Due to the high number of posters shown, the phy-
sical poster topics change every day. But all posters

are available electronically on the ePoster terminals
in the internet area - where they can be printed as
well.

W-LAN LOUNGE AND INTERNET ACCESS
All attendees of the congress have free access to the
internet in the internet area on the ground floor of
the ICM or with their own laptop in the W-LAN
Lounge on the 1st floor. The access times for the W-
LAN Lounge are from 08:00 to 18:00.

The ICM centre is designed for flexible use. It offers
first-class services such as:

INTERNATIONAL BUSINESS-CENTRE
Open from Monday to Thursday from 08:00 to
17:00 hour and on Friday from 08:00 to 16:00 hour,
closed Saturday and Sunday: PC work stations, ac-
cess to internet, internet connection for notebook,
internet connection via wireless-LAN, fax, photoco-
pies, office services, briefing room, interpreting ser-
vices. All these services are at cost.

BANK:
No bank-counter but an ATM-machine to withdraw
money; Banks are to be found in the centre of Mu-
nich or at the main railway station.

PUBLIC TELEPHONES:
Two types are placed working either with coins or
phone cards.

CATERING:
• All conference attendees are invited to attend free

coffee breaks.
• Between the coffee breaks a number of gastronomy

facilities are available.
• Depending on the weather the beer garden outside

will be open.
• Two restaurants located on the first floor offer first-

class international cuisine. Am See restaurant is the
closest to the session rooms. Am Turm restaurant
is located between Halls A3 and A4.

• Other self-service restaurants located on the
first floor can also be found in the exhibition
halls offering international cuisine (Food Ga-
lery, between Halls A1 and A2), Bavarian cuisine
(Valentin’s, between Halls B2 and B3) Asian cui-
sine (Asia Garden, between Halls B4 and B5),
Italian cuisine (Paganini, between Halls A5 and
A6).

• Many snack bars located in the exhibition halls
offer Alpine, American, Asian, Italian cuisine.

• Four coffee shops can be found. The closest to the
ICM centre is the West Side. Exact locations can be
found at www.messemuenchen.de (go to Visitor
Services).
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General Information

EPS/OSA/IEEE-LEOS Member
with technical digest (CD-Rom) € 510

Non-Member
with technical digest (CD-Rom) € 630

EPS/OSA/IEEE-LEOS Student Member (*)
with technical digest (CD-Rom) € 135

Student Non-Member (*)
with technical digest (CD-Rom) € 165

One Day
without technical digest (CD-Rom) € 240

Student (*) extra fee for Short Course € 150

Regular extra fee for Short Course € 270

All registration fees are exempt fromValueAdded Tax.
(*) Applications for the student rates must include
a photocopy of an official student identity card,
which must also be presented on-site when col-
lecting registration materials.

Conference Registration fees



and Thu 10.00-20.00
Getting there: Tram 27 to Pinakothek

> KUNSTHALLE DER HYPO-KULTURSTIFTUNG
Theatinerstr. 15, 80333 München, Tel. 089/22 44 12
Opening hours: daily 10.00-18.00 , Thu till 21.00
Getting there: U-Bahn lines 3/4/5/6 to Odeonsplatz
or Tram 19

> VILLA STUCK
Prinzregentenstr. 60, 81675 München, Tel. 089/45 55
51 25
Opening hours: Tue-Su 10.00-17.00, Tue till 21.00,
Mo closed
Getting there: U-Bahn line 4 to Prinzregentenplatz
or U-Bahn line 5 to Max-Weber-Platz or Bus 53 or
Tram 18 to Friedensengel

> BAYERISCHES NATIONALMUSEUM
Prinzregentenstr. 3, 80538 München, Tel. 089/211
24-1
Opening hours: Tue-Su 9.30-17.00, Mo closed
Getting there: Bus 53, Tram 17 to Haus der
Kunst/Nationalmuseum, U-Bahn lines 4/5 to Lehel

> HAUS DER KUNST
Prinzregentenstr. 1, 80538 München, Tel. 089/211
27-0
Opening hours: Sa-Mo and Holy Days 10.00-18.00,
Tue-Fr 10.00-22.00
Getting there: Bus 53 to Haus der Kunst/National-
museum

> MüNCHNER STADTMUSEUM
Sankt-Jakobs-Platz 1, 80331 München, Tel. 089/233-
223 70 and 233-255 86
Opening hours: Tue- Su 10.00-18.00 (Mondays clo-
sed)
Getting there: all S-Bahn trains to Marienplatz, U-
Bahn line 3/6 to Marienplatz, U-Bahn lines 1/2 to
Sendlinger Tor, Bus 52 to Viktualienmarkt, Bus 56 to
Blumenstraße

• First aid service (paramedical service, emergency
treatment) is found next to Hall B0.

• Post office, groceries with bakery, cloakroom, and
travel service… are located in the Main Hall of the
Entrance West leading to Halls A1 and B1.

MESSAGE BOARD
A message board will be installed. Participants
should consult it daily for internal messages. It will
be placed at the entrance of the ICM.

INFORMATION DESK
An information desk will be installed near the en-
trance of the ICM.

PRESS SERVICES
All members of the Press are requested to register.
They will receive the conference material and badges
that will admit them to all technical sessions and the
exhibition.

Hotel information
Considering the large number of attendants to the
exhibition, running in conjunction with the confe-
rence, we recommend to make your hotel reserva-
tion as soon as possible.

Messe Munich has arranged for an on-line hotel
reservation which can also be used for the CLEO®/
Europe-IQEC 2007 participants at:
www.messe- muenchen.de

Hotels can be directly booked via the Hotel Di-
rectory or Maritz, direct partner of Messe Munich
for hotel reservations. Maritz direct on-line reserva-
tion with full description of hotels, including prices
is published under the following URL address:
www.smart-fairs.de

Hotels, pensions, apartments or youth hostels
in Munich can also be found at:
www.munich-info.de/hotels/welcome_en.html

A complete list of affordable housing in
Munich is to be found on the conference website
www.cleoeurope.org.

Hotels, pensions, apartments or youth hostels
in Munich can also be found at:
www.munich-info.de/hotels/welcome_en.html

Munich also offers the possibility to rent private
rooms: www.zimmerundmehr.de

Economically priced hotels and private rooms;
with recommendations from various travel guides
are to be found at (only German version available):
www.net4.com/muenchen-hotels

Hotels in the surrounding of Munich can be
found at (only German version available):
www.hotels-muenchen-umland.de

Munich, Germany
The celebrated capital of Bavaria is one of the
major cities in Europe. The 1,3 million inhabitants
city is famous for its science and industry environ-
ment, in particular in optics. Its historical monu-
ments and cultural landmarks, including many fine
arts museums, as well as its beer festival in October,
are world famous. Tourist attractions include the
Bavarian beer and South German cuisine tradition,
and many half-day or one-day excursion opportu-
nities to the nearby Bavarian Alps and geographi-
cal and historical landmarks of Southern Bavaria.
At the end of June the weather is likely to be warm
and the sun is likely to shine, although rain is not
impossible. Munich enjoys an outstanding public
transportation system, and the modern Münchner
Messe complex where CLEO®/Europe-IQEC 2007
and all Laser 2007 events will be held is easy to
reach from the airport, from the city centre and
from most parts of the city by easy U-Bahn and S-
Bahn lines. Shuttle bus service to the Munich air-
port will be available as well during most of the
Laser 2007 week.

MUNICH’S CHURCHES:
Munich is well-known for its many churches, among
them:

> FRAUENKIRCHE (CHURCH OF OUR LADY),
1 Frauenplatz, Munich

Opening hours: 07:00-19:00, Thu 07:00-20:30, Fri
07:00-18:00 (no visits during the church services).
Getting there: all S-Bahn train, U-Bahn lines 3/6 to
Marienplatz

> ALTER PETER,
1 Rindermarkt, Munich
Opening hours: daily 07:30-19:00,Wed 12:00-17:00
(no visits during the church services).
Opening hours of the tower: Mon-Sat 09:00-18:00,
Sun and holidays 10:00-18:00 (depending on the
weather).
Getting there: all S-Bahn trains, U-bahn lines 3/6,
Bus 52 to Marienplatz

> HEILIGGEISTKIRCHE,
Tal 77, 80331 Munich, Tel. 089/22 44 02
Opening hours: 7.00-18.00 (Midday from 12.00-
15.00 and no visits during the church services)
Getting there: U-Bahn lines 3/6 to Marienplatz

MUNICH’S MUSEUMS:
Many museums can also be visited, among them:

> GLYPTOTHEK
Königsplatz 3, 80333 München, Tel. 089/28 61 00
Opening hours: Tue, Wed, Fr-Su 10.00-17.00, Thu
10.00-20.00, Mo closed
Getting there: U-Bahn line 2 to Königsplatz

> ANTIKENSAMMLUNG
Königsplatz 1, 80333 München, Tel. 089/59 83 59
Opening hours: Tue and Thu-Su 10.00-17.00, Wed
10.00-20.00, Mo closed
Getting there: U-Bahn line 2 to Königsplatz

> DEUTSCHES MUSEUM FLUGWERFT SCHLEISSHEIM
Effnerstr.18,85764 Oberschleißheim,Tel.089/315 71 40
Opening hours: daily 9.00-17.00
Getting there: S-Bahn line 1 to Oberschleißheim,
Bus 292

> DEUTSCHES MUSEUM
Museumsinsel 1, 80538 München, Tel: 089 / 2179-0
oder 2179 433 (recorded information)

Opening hours: daily 9.00-17.00
Getting there: all S-Bahn trains, to Isartor; Tram 18,
to Museumsinsel

> STäDTISCHE GALERIE IM LENBACHHAUS
Luisenstr. 33, 80333 München, Tel. 089/233-0320
oder 233-32002
Opening hours: daily (except Mo) 10.00-18.00
Getting there: U- Bahn line 2 to Königsplatz

> NEUE PINAKOTHEK
Barer Str. 29, Eingang Theresienstraße, 80799 Mün-
chen, Tel. 089/238 05-195
Opening hours: daily (except Mo) 10.00-17.00, Tue
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Conference Management
Conference management is provided by the Euro-
pean Physical Society, 6 rue des Frères Lumière, BP
2136, 68060 Mulhouse Cedex, France

Language
English will be the official language of the confe-
rences.

MUNICH’S FAMOUS PLACES TO BE VISITED:
> MARIENPLATZ
Named according to the column of the Virgin Mary
at its centre, the square is famed for its neo-Gothic
Town Hall, whose mechanical clock, or Glockens-
piel, plays every day at 11.00, 12.00 and 17.00. The
Marienplatz is a central place for the city’s Founding
Festival as well as for Fasching (carnival) celebra-
tions and the popular Christmas market. The major
restaurants, coffees and shops are located in this
area. Shops are completely closed on Sunday.
The place is famous for its carillon in the New Town
Hall Tower (Glockenspiel im Rathausturm). This is
the largest carillon in Germany, with near-lifesize
figures performing the traditional Coopers' Dance
and a jousting match. Three times a day at 11.00,
12.00 and 17.00.

> KöNIGSPLATZ
Commissioned by Ludwig I, this neo-Classical
square boasts the Propyläen gateway and the Glyp-
tothek, a small but enchanting collection of Greek
and Roman sculpture. Also the sight of an annual
summer outdoor concert series.

> ISARTOR (ISAR GATE)
Most easterly of Munich's three remaining town
gates, dating from the 14th century. Careful restora-
tion has recreated the dimensions and appearance
of the original structure. The Isar Gate accommo-
dates the Valentin Museum.

> KARLSTOR (CHARLES' GATE)
Westerly town gate from 14th century. Incorpora-
ted at the end of the 18th century into the square
known as "Stachus" (officially Karlsplatz). Today it
marks one end of Munich's primary pedestrian
zone.

Sendlinger Tor (Sendlinger Gate)
Remaining towers of southerly fortifications from
the 14th century.

> BEER GARDENS
Nothing defines Munich more than its beer. You
cannot talk about one without the other and you
could never fully discover Munich without at least
sampling its brews. Today the Munich breweries dis-
pense 123 million gallons of beer annually. That is
why many beer gardens are located in Munich:

> AUGUSTINER-GROSSGASTSTäTTE
Pedestrian Zone, Neuhauser Straße 16, 80331 Mu-
nich, Tel. 089/2 60 41 06.
The Augustiner Großgaststätte is one of the more
traditional Munich establishments, with a history
that reaches back to 1328. The Augustin Brothers
began brewing something heavenly in Augustiner's
back rooms up until 1855 when the actual brewing
plant was moved to Landsberger Straße. Today Au-
gustiner Großgaststätte is a traditional beer hall with
a small courtyard beer garden, smack dab in the
middle of Munich's Marienplatz pedestrian zone.
The food is great and the beer is the best.

> ALTES HACKERHAUS
Sendlinger Str. 14, Munich, Tel. 089/2605026,
www.hackerhaus.de
Opening hours: 9 am to midnight daily.
Located in Munich's newspaper publishing dis-
trict and near Sendlinger Tor, Altes Hackerhaus
has a long history involving two of the City's
most renowned beer producing families, the
Hackers and the Pschorrs. An entire wall in the
restaurant is dedicated to the family tree, dating
back to 1738 when the first Hackerhaus was
founded. Highlights include a small but comfor-
table interior courtyard beer garden, and an outs-
tanding restaurant serving excellent Bavarian
fare. Although average by Munich high standards,
Altes Hackerhaus benefits from its proximity to
the Marienplatz (just a few blocks away) and easy
access from the nearby U-Bahn stop at Sendlin-
ger Tor.

> CHINESISCHER TURM (CHINESE TOWER)
One of Munich's largest beer gardens, and per-
haps its most famous. With more than 7,000
seats around the famous erzat Chinese pagoda in
the middle of Englischer Garten (900-acre park

with shaded paths, brooks, ponds and swans),
this place could hardly be overlooked. Location:
Englischer Garten 3, open from 11.00 to mid-
night.

Munich is very famous for its theatres but also for its
Olympic Park (www.olympiapark.de/index.html)
located Spiridon-Louis-Ring 21, 80809 Munich,
Tel.: 089/30 67 - 0, Fax: 089/30 67 - 22 22
Getting there: U-Bahn line 3 to Olympiazentrum

Further information on Munich is available at
www.muenchen-tourist.de/englisch/index_e.htm
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CLEO®/Europe-IQEC 2007 will present two short
courses held in parallel. These courses will take place
on Sunday afternoon 17 June 2007 at the Ludwig
Maximilians University of Munich. The courses will
be at an extra cost: € 150 for students, € 270 for
others.

Advance registration is recommended in order
to obtain the short course material. This material
will not be available for purchase during the confe-
rence.

The courses are intended for engineers, scien-
tists and graduate students with some general know-
ledge of optics and photonics who wish to improve
their detailed understanding of the particular tech-
nical domains covered. Each course is scheduled in
two parts: Course Part I (90 minutes), coffee break,
Course Part II (90 minutes).

Detailed Programme:

SCHEDULE: SUNDAY, 14:30 - 18:00

Location: Ludwig Maximilians Universität Mün-
chen, Department für Physik, Lehrstuhl für BioMo-
lekulare Optik, Oettingenstraße 67, Munich

Short Course 1:
Practical Optical Parametric Oscillators

Majid Ebrahim-Zadeh,
ICFO, Barcelona, Spain

Course Description:
This course provides an overview of optical para-
metric oscillator (OPO) device technology from
basic operation principles to advanced architectures.
The course will begin with a description of the fun-
damental concepts in nonlinear frequency conver-
sion, followed by a discussion of the critical design
issues for OPO devices - and then a review of the
current status of OPO technology. The discussion
will encompass OPO systems operating in all time-
scales, from the continuous-wave (cw) to the ultra-
fast femtosecond regime.

Short courses
Specifically, the course participants will gain

knowledge of the basic principles of parametric ge-
neration and amplification; OPO design issues, in-
cluding material and pump laser selection criteria;
birefringent and quasi-phase-matched materials and
devices; OPO threshold conditions, resonator des-
ign, focusing and tuning behavior; OPO resonance
configurations, including singly- and multi-resonant
oscillators; externally and internally pumped de-
vices; stability requirements; amplitude and fre-
quency control; pulsed OPOs, including compact
all-solid-state oscillators, high- and low-energy de-
vices, linewidth control, and material damage issues;
picosecond OPOs, including high-repetition-rate cw
and pulsed mode-locked OPOs; all-solid-state, Nd-
based, and Ti:sapphire-pumped systems; visible to
mid-infrared pulse generation; quasi-phase-
matched devices; femtosecond OPOs, including
Ti:sapphire-pumped oscillators, noncritical, noncol-
linear, and compact semi-monolithic devices, quasi-
phase-matched and mid-infrared OPOs, spectral
and temporal control; commercial developments in
OPO devices from the cw to femtosecond operating
regime; and the generation of THz radiation using
OPOs.

Benefits and Learning Objectives:
• Understand the basic principles of optical parame-

tric generation and amplification of light
• Learn the operating principles of optical parame-

tric devices, in particular optical parametric oscil-
lators (OPOs)

• Obtain a detailed understanding of nonlinear gain,
phase-matching, threshold conditions, resonator
design, tuning, spectral and temporal behavior

• Identify the critical issues, particularly material and
laser pump source selection, in the design of opti-
cal parametric devices

• Acquire the practical skills and apply the necessary
procedures in the construction of OPO devices

• Learn the necessary techniques for spatial, spectral,
and temporal control of OPO devices

• Gain a perspective of the current technology in
OPO devices and the important recent develop-
ments in the field

Intended Audience:
This course is intended for researchers with little or
no background in OPOs, as well as those more fa-
miliar with the subject area who wish to enhance
their understanding and update their knowledge of
the emerging developments in OPO device techno-
logy. The course will benefit graduate students and
other industrial and academic researchers already
involved or in early stages in OPO development.

Biography:
Majid Ebrahim-Zadeh is an Institucio Catalana de
Recerca i Estudis Avancats (ICREA) Professor at the
Institute of Photonic Sciences (ICFO), Barcelona,
Spain. His research in experimental nonlinear op-
tics extends over 20 years and he has contributed to
the advancement of OPO devices from the UV to
mid-IR and in all temporal regimes from the conti-
nuous-wave to ultrafast femtosecond time-scales.

Professor Ebrahim-Zadeh has published over
250 technical papers and refereed communications,
including 35 invited papers and tutorials and 10
post-deadline papers at the Conference on Lasers and
Electro-Optics (CLEO), USA. He has co-edited 2
books and has authored 10 major book chapters and
invited reviews on OPOs. He has been a regular ins-
tructor for the short course on Practical OPOs at
CLEO/USA since 1996. Professor Ebrahim-Zadeh
has served on the technical program committees of
several international conferences including sub-
committee chair and technical program committees
of CLEO/USA, CLEO/Europe, SPIE/Photonics West,
and Nonlinear Guided Waves. He serves on the in-
ternational Joint Council on Quantum Electronics
(JQEC) and the International Conferences on Ma-
terials and Technologies (CIMTEC). He has served
as advisory editor of Optics Letters, guest editor of
J. Opt. Soc. Am. B, and is currently a topical editor of
Optics Letters. His awards and honours include a
Royal Society of London University Research Fel-
lowship, the Royal Society of London Merit Award,
and Innova Prize for commercial enterprise. He is a
Fellow of the Optical Society of America.

Short Course 2:
Micro- and Nano-Machined Optics

Ernst-Bernhard Kley,
Friedrich-Schiller-University
of Jena, Germany

Course Description:
Miniaturization and microstructures are keywords
in the modern technical world. Optical components
and systems are affected by this trend, too, which
means that miniaturized optical lenses, prisms, gra-
tings, and even artificial materials based on sub-
wavelength structures have to be fabricated for a lot

of applications.As a consequence, micro- and nano-
lithography is challenged to realize complex optical
elements, as well as artificial materials, both on the
base of 2-D and 3-D microstructures. In order to fa-
bricate such optical elements and materials, special
demands on lithography or micro- and nano-ma-
chining arise from the wave nature of light. This re-
fers to the accuracy as well as to special 2-D and 3-D
fabrication techniques.

This course gives an introduction to micro- and
nano-optics,will show the vision and give an overview
of the relevant lithographic fabrication technologies.
Specific problems and limitations of the technologies
will be described as well. Keywords are: continuous
profiles,multilevel profiles,binary patterns,high aspect
ration patterns, photo- and e-beam lithography, laser
writing,analogue lithography (gray tone,half tone),dry
etching, proportional etching, and replication.

Benefits and Learning Objectives:
• Understand the motivation for the application of

micro- and nano-optics
• Understand the physical background of micros-

tructured optics
• Select the suitable kind of element for the application
• Select the suitable technology for the element ori-

gination/fabrication
• Recognize typical fabrication problems and limitations
• Recognize the possibilities and potential of mi-

crostructured optics

Course Level:
Advanced Beginner (basic understanding of the
topic is necessary to follow course material).

Category:
Photonics Basics.

Intended Audience:
This course is intended for beginners and users in
the field of micro- and nanostructured optics, be-
ginners in fabrication technologies, and people in-
terested in micro-structured optics.

Biography:
Ernst-Bernhard Kley received his diploma in physics
from the Friedrich-Schiller University in Jena, Ger-
many. After a 3-year stay in the industry, he returned
to Friedrich-Schiller University and received his Ph.D.
Currently he is the head of the microlithography/
micro-optics group.His field of research is micro- and
nano-lithography for various applications like micro-
optics, integrated optics and cryoelectronics.The main
part of his work is focused on electron- and photo-li-
thography and dry etching for optics.



An attractive feature of the CLEO®/Europe-IQEC
technical programmes are special Tech-Focus Ses-
sions that concentrate on selected Photonics Appli-
cation topics. These feature a combination of
Extended Tutorial/Short Course introductory ma-
terial and authoritative technical reviews.

In 2007, there will be one half-day Tech-Focus
session consisting of 6 invited presentations on In-
dustrial applications of ultrafast technology by lea-
ding experts, as follows:

SCHEDULE: TUESDAY, 14:30-16:00 AND 16:30-18:00
Location: ROOM B11

14:30 – 16:00
TF1 Session: Industrial applications of ultrafast
technology – I
Chair: Wilson Sibbett, University of St. Andrews, UK

TF1-1-TUE 14:30
Industrial perspectives on ultrafast fiber lasers
A. Tünnermann, Fraunhofer-Institute for Applied Optics
and Precision Engineering, Jena, Germany; J. Limpert,
S. Nolte, Friedrich-Schiller-University, Jena, Germany
We will review the achievements of high average
power and high energy ultrafast ytterbium-doped
fiber laser systems and their potential to revolutio-
nize the high precision production technology

TF1-2-TUE 15:00
Ultrafast lasers for nanomaterial growth and
processing
S. Mao, University of California, Berkeley, USA
Recent progress of ultrafast laser-based nanoscale
material growth and processing will be discussed,
along with selected emerging applications of laser-
produced nanomaterials in the development of re-
newable energy technologies.

TF1-3-TUE 15:30
Next generation ultrafast telecommunications
technologies
M. Nakazawa, Tohoku University, Sendai, Japan

Tech-focus sessions Recent progress on ultrafast transmission techno-
logy, including a differential phase technique, is re-
viewed. Then, we describe a new scheme for 160
Gbit/s distortion-free high speed transmission
which employs time-domain optical Fourier trans-
formation and TL pulses.

16:30 – 18:00
TF2 Session: Industrial applications of ultrafast
technology – II
Chair: Wilson Sibbett, University of St. Andrews, UK

TF2-1-TUE 16:30
Spectral coherence interferometry (SCI) for fast
and rugged industrial applications
A. Knüttel, F. Rammrath, ISIS Sentronics GmbH,
Mannheim, Germany
ISIS sentronics has introduced Spectral Coherence
Interferometry (SCI) as powerful 3D metrology tool
for use in industrial production. Inner diameters
from 1 mm up to 30 mm can be evaluated with the
sensor generation RayDex.

TF2-2-TUE 17:00
All-optical THz oscilloscope
A.Bartels, Gigaoptics GmbH, Konstanz, Germany
An all-optical oscilloscope based on high-speed
asynchronous optical sampling (ASOPS) is pre-
sented. It acquires ultrafast optical signals of 1ns
duration with 160fs resolution at a 10kHz scan-
rate. THz spectroscopy and picosecond ultrasound
based thin-film characterization are discussed as
applications.

TF2-3-TUE 17:30
Laser micromachining workstations
P. Chabassier, NOVALASE, Canejan, France
Ultra fast laser micro machining is becoming a very
powerful process to get high precision work in many
difficult conditions and materials. We will present
some important design rules for industrial laser
workstation in this field.

The CLEO®/Europe-IQEC 2007 programme
includes 3 plenary sessions.

Plenary session 1
MONDAY, 09:30 – 10:30, ROOM 1
Plenary chair: Ursula Keller, ETH, Zürich,
Switzerland

Plenaries

The first plenary session will take place immediately
after the Official Opening of the World of Photonics
Congress 2007 scheduled Monday 18 June 2007, be-
ginning at 09:30, Room 1. The Congress will be ope-
ned at 09:00 by Mr. R. Strohmeier, Head of Cabinet
for European Commissioner Viviane Reding.

PL1-1-MON
The Exawatt laser: from relativistic to ultra
relativistic optics

Gérard Mourou,
ENSTA, Laboratoire
d’Optique Appliquée,
Palaiseau, France

We will describe the European Extreme Light Infra-
structure project (ELI) dedicated to the fundamen-
tal study of laser-matter interaction in a new and
unsurpassed regime of laser intensity: the ultra-re-
lativistic regime. These investigations will rely on
the development of an exawatt-class laser ~100-1000
times more powerful than either the Laser Méga-
joule in France or the National Ignition Facility
(NIF) in the US. In contrast to these other projects,
ELI will attain its extreme power from the shortness
of its pulses (femtosecond and attosecond). The in-
frastructure will serve to investigate a new genera-
tion of compact accelerators delivering energetic
particle and radiation beams of femtosecond (10-15 s)
to attosecond (10-18 s) duration. Relativistic com-
pression offers the potential of intensities exceeding
I 1025 W/cm2, which will challenge the vacuum cri-
tical field, as well as provide a new avenue to ultra-
fast attosecond to zeptosecond (10-21 s) studies of
laser-matter interaction. ELI will afford wide bene-
fits to society ranging from improvement of onco-
logy treatment, medical imaging, fast electronics and
our understanding of aging nuclear reactor mate-
rials - to development of new methods for the pro-
cessing of nuclear waste.

Biography:
Gérard Mourou is the Director of the Laboratoire
d’Optique Appliquée at ENSTA/Ecole Polytechnique/
CNRS and Professor at the Ecole Polytechnique.

He has pioneered a number of disciplines in the
field of ultrafast lasers and applications, with his
most important contribution being the invention of

the technique known as Chirped Pulse Amplifica-
tion (CPA). CPA is used on all Intense and Ultra-In-
tense lasers today. It has revolutionized laser-matter
interaction and extended the field of classical optics
to Relativistic Plasma Physics, Nuclear Physics, High
Energy Physics,Astrophysics, Cosmology and Non-
linear QED.

He received many awards, mainly in the field of
Ultra high intensity laser including:
• Recipient of the 2005 Lamb Medal at the Physics

of Quantum Electronics Conference
• Recipient of the 2004 Quantum Electronics Award

from IEEE-LEOS
• Recipient of the 1999 D. Sarnoff Award from IEEE,
• Recipient of the 1997 H. Edgerton Award from the

SPIE,
• Recipient of the 1995 R. W. Wood Prize,

He is a fellow of the Optical Society of America,
a fellow of the IEEE, a member of the American
Physical Society - and a member of the National
Academy of Engineering (USA).

Plenary session 2
TUESDAY, 10:30 – 12:30, ROOM 1
Plenary chair: Ennio Arimondo, University of Pisa,
Italy

The second plenary will begin at 10:30 and will be
directly followed with the EPS, QEOD and OSA
Awards and the Julius Springer Prize Ceremony

PL2-1-TUE
A passion for precision

Theodor W. Hänsch,
Max-Planck-Institute
for Quantum Optics,
Garching, Germany

For more than three decades, the quest for ever hi-
gher precision in laser spectroscopy of the simple
hydrogen atom has inspired many advances in laser,
optical, and spectroscopic techniques, culminating
in femtosecond laser optical frequency combs as
perhaps the most precise measuring tools known to
man. Applications range from optical atomic clocks
and tests of QED and relativity to searches for time
variations of fundamental constants. Recent experi-
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ditional charge. Those wishing to attend the
Tech-Focus who are NOT FULL FEE registrants
of the conference must pay the one day fee.



ments are extending frequency comb techniques
into the extreme ultraviolet. Laser frequency combs
can also control the electric field of ultrashort light
pulses, creating powerful new tools for the emerging
field of attosecond science.

Biography:
Professor Theodor W. Hänsch is a Director at the
Max-Planck-Institute of Quantum Optics in Gar-
ching and Carl Friedrich von Siemens Professor at
the Department of Physics of Ludwig-Maximilians-
University in Munich, Germany. He was born in
Heidelberg, Germany, where he received his docto-
rate in laser physics in 1969. In 1970, he joined Ar-
thur L. Schawlow at Stanford University as a
postdoc. Two years later, he accepted a faculty ap-
pointment at the Stanford Physics Department,
where he worked as a Full Professor from 1975 until
he returned to his native Germany in 1986. In 1974,
Hänsch and Schawlow made a seminal proposal for
laser cooling of atomic gases. 25 years later, Hänsch
and his Munich team were the first to realize Bose-
Einstein condensation on a microfabricated atom
chip. In 2005, Theodor W. Hänsch shared half of the
Physics Nobel Prize with John L. Hall for their contri-
butions to the development of laser-based precision
spectroscopy, including the optical frequency comb
technique.

Plenary session 3 - Walther Memorial Plenary

THURSDAY, 13:30 – 14:30, ROOM 1
Plenary chair: Ferenc Krausz, Max-Planck Institute
of Quantum Optics, Garching, Germany

Herbert Walther
(1935 - † 2006)

Professor Herbert Walther died on Saturday, the
22nd of July 2006 in Garching, Germany. Professor
Walther was an internationally-renowned scientist
and teacher, and for 10 years he chaired the World of
Photonics Congress Steering Committee. This third
plenary session will be dedicated to his memory and
will consist of a number of invited presentations on
topics spanning the wide range of his technical in-
terests.

PL3-1-THU 13:30-13:40
Moderator and short introduction

Ferenc Krausz,
Max-Planck Institute
of Quantum Optics,
Garching, Germany

Ferenc Krausz will introduce the memorial session.

Biography:
Ferenc Krausz was awarded his M.S. in Electrical En-
gineering at Budapest University of Technology in
1985, his Ph.D. in Quantum Electronics at Vienna
University of Technology in 1991, and his “Habilita-
tion” degree in the same field at the same university in
1993. He joined the Department of Electrical Engi-
neering as Associate Professor in 1998 and became
Full Professor in the same department in 1999. In
2003 he was appointed as Director of Max Planck Ins-
titute of Quantum Optics in Garching, Germany – as
successor of Professor Herbert Walther – and since
October 2004 he has also been Professor of Physics
and Chair of Experimental Physics at Ludwig Maxi-
milian’s University of Munich. His research has in-
cluded nonlinear light-matter interactions, ultrashort
light pulse generation from the infrared to the X-ray
spectral range, and studies of ultrafast microscopic
processes. By using chirped multilayer mirrors, his
group made intense light pulses comprising merely a
few wave cycles available for a wide range of applica-
tions and utilized them for pushing the frontiers of
ultrafast science into the attosecond regime. His most
recent research focuses on attosecond physics: the
control and real-time observation of the atomic-scale
motion of electrons. He co-founded Femtolasers
GmbH, a Vienna-based company specializing in cut-
ting-edge femtosecond laser sources.

PL3-2-THU 13:40-14:05
Herbert Walther, distin-
guished scientist and
remarkable teacher

Axel Schenzle,
LMU - University
of Munich, Germany

Professor Schenzle will discuss Professor Walther’s
career as a renowned scientist and educator.

PL3-3-THU 14:05-14:30
Quantum entanglement: a vanishing resource

Joseph Eberly,
University of Rochester,
USA

Experts have said:“…it seems fair to say that the study of
entanglement is in its infancy, … it is not entirely clear
what …can be expected as a result of the study of quan-
titative measures of entanglement.” In an ideal world,
entanglement of small and isolated quantum systems
would be stable and uncorrupted.But in reality no phy-
sical system can be isolated completely.We will discuss
the qualitatively and quantitatively surprising effects that
weak noise can have on entangled pairs of quantum ob-
jects, even when they relax individually very slowly.

Biography:
J.H. Eberly holds the Andrew Carnegie Chair of Phy-
sics in the University of Rochester and is also Professor
of Optics.He is the co-author of texts and monographs
on quantum optics and laser physics, with active re-
search interests in theoretical aspects of quantum re-
laxation and measures of quantum entanglement,
cavity quantum electrodynamics, atomic multiphoton
and attosecond ionization processes, and coherent
nonlinear optical pulse propagation.Professor Eberly is
currently President of the Optical Society of America.

The CLEO®/Europe – IQEC 2007 programme in-
cludes 4 tutorial talks

MONDAY, 10:45 – 11:45,
ROOM 14B

CK1-1-MON
Negative index materials

Costas M. Soukoulis,
Iowa State University,
Ames, USA

Tutorial talks

The possibility of negative refraction has brought
about a reconsideration of many fundamental opti-
cal and electromagnetic phenomena. This new de-
gree of freedom has provided a tremendous
stimulus for the physics, optics and engineering
communities to investigate how these new ideas can
be utilized. Many interesting and potentially impor-
tant effects not possible in positive refracting mate-
rials, such as near-field refocusing and
subdiffraction limited imaging, have been predicted
to occur when the refractive index changes sign. In
this talk, I will give a historical appraisal of the field
and also review our own work on negative refrac-
tion in metamaterials, and describe the possible im-
pact of them as new types of optical elements. In
particular, I will present theoretical and experimen-
tal results on engineered microstructures designed
to have both epsilon and mμ negative. Results for dif-
ferent polarizations and propagation directions will
be presented. Recent results on microstructures ope-
rating at 100-200 THz will be discussed - and the
role of losses will also be examined.

�Fig. 1: (A) Schematic representation of one unit cell of
the later long-wire-pair structure. (B) The ratio of real part
to imaginary part of n (Red solid) and Real part of n (Blue
dashed). The horizontal black line corresponds to n=-1.
(The sign of n was changed to positive in order to im-
prove visibility). The real part to imaginary part ratio of n
can be as high as 15 at n=-1.

Most of the negative index materials (NIMs)
sample implementations to date have utilized the to-
pology proposed by Pendry, consisting of split ring
resonators (SRRs) and continuous wires. Many
groups have been able to fabrication NIMs with an
index of refraction n=-1 – and with losses of less
than 1dB/cm [1]. Recently different groups obser-
ved indirectly negative mμ at the THz region. In
most of the THz experiments, only one layer of SRRs
was fabricated on a substrate and the transmission,
T, was measured only for propagation perpendicular
to the plane of the SRRs, exploiting the coupling of
the electric field to the magnetic resonance of the
SRR via asymmetry. This way it is not possible to
drive the magnetic permeability negative. Also, no

TE
C

H
N

IC
A

L
PR

O
G

R
A

M
M

E

Technical Programme

25



negative n with small imaginary part has yet been
observed in the THz region. One reason is that is
very difficult to measure with the existing topology
of SRRs and continuous wires both the transmission,
T, and reflection, R, along the direction parallel to
the plane of the SRRs. So there is a need for alterna-
tive, improved and simplified designs that can be fa-
bricated easily and characterized experimentally,
especially in the infrared and optical regions of the
spectrum. Such designs are offered by pairs of finite
length wires (short-wire-pairs) and the fish-net
structure, which will be discussed below.

A short-wire-pair can behave like an SRR, exhi-
biting a magnetic resonance followed by a negative
permeability regime. Moreover, short-wire-pairs can
give simultaneously a negative epsilon in the same
frequency range, and therefore a negative n, without
the need for additional continuous wires. Recent ex-
periments have however not shown evidence of ne-
gative n at THz frequencies in the short wires-pair
cases that were studied. This is in contrast with some
claims that one can get negative n at THz frequen-
cies. The negative n obtained at THz frequencies is
most probably due to the large imaginary parts of
epsilon and mµ. Very recent work [1, 2] introduced
new designs of short-wire-pair based metallic struc-
tures to obtain negative index of refraction in the
microwaves regime. In addition, the fish-net struc-
ture was used and demonstrated [2] negative n ex-
perimentally at 1.5 microns with low losses. The
basic structure of a single unit cell of this NIM was
build from H-shaped wires or fish-net structures.

Work supported by US-DOE, DARPA, MURI and EU
(PHOREMOST, and METAMORPHOSE projects).

References
[1] For a recent review C. M. Soukoulis, M. Kafesaki and E.

N. Economou. Adv. Matt. 18, 1941 2006); C. M. Souk-
oulis, S.Linden and M.Wegener. Science, 315, 47
(2007); C. M. Soukoulis, Optics & Photonics News, June
2006, p.16. [2] G. Dolling et. al. Science 312, 892 (2006);
Opt. Lett. 31, 1800 (2006); Opt. Lett. 32, 53 (2007)

Biography:
Costas Soukoulis is a Distinguished Professor of Li-
beral Arts and Sciences in the Department of Phy-
sics and Astronomy at Iowa State University and
Senior Physicist at Ames Laboratory.

Research Interests:
Development of theoretical understanding of the
properties of disordered systems, with emphasis on
electron and photon localization, photonic crystals,

random lasers, left-handed materials, random ma-
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Photonic crystal fibres are in many ways a success
story [1]. Solid core versions have achieved losses
that closely approach the best seen in conventional
single-mode telecommunications fibre, and have
been used in long-haul systems demonstrations in
Japan. The lowest loss reported in hollow core PCF,
which guides by the photonic band gap effect, is 1.1
dB/km at 1550 nm (as reported by BlazePhotonics
Ltd in 2004), and there are good reasons to believe
that with further development this could ultimately
drop to 0.2 dB/km. The advantages of optical fiber
made from just one material – usually pure silica
glass – are seen in the ~100x better stability of opti-
cal properties such as birefringence against changes
in temperature; this is important for example in op-
tical strain sensing and for in-fiber components
made by thermal post-processing. The endlessly sin-
gle-mode (ESM) PCF design permits one to operate
at wavelengths shorter than the LP11 cut-off, where
conventional single-mode fiber turns multimode;
this allows access to unique flattened dispersion
landscapes while offering a new way to design ultra-
large mode area single-mode fibres with improved
bend losses. The ability to control higher order dis-
persion in ESM-PCF has led to a new generation of
entangled photon pair sources using four-wave
mixing – by moving the modulational-instability si-
debands far away from the pump frequency, Raman-
induced noise is averted.

The large air-glass index difference allows des-
ign of solid-core silica PCFs with small modal areas,
offering very high nonlinearity along with the ability
to place the dispersion zero at any point between
~500 nm and 1300 nm. These fibers have multiple
applications, the most celebrated being superconti-
nuum generation. Although the first SC sources
used fs Ti:sapphire lasers as pump, an approach that
yielded the octave-spanning frequency comb used
by Hänsch for ultra-high precision frequency me-
trology [2], PCF-based SC sources based on micro-
chip or fiber lasers are becoming commonplace and
indeed are now commercial products. These ultra-
compact sources operate using ESM-PCF with a dis-
persion zero at 1064 nm; this has the remarkable
advantage that all the wavelengths generated are in
the fundamental mode. High power fibre lasers and
amplifiers are now sometimes designed using mi-
crostructuring either to create a high-numerical-
aperture inner-cladding waveguide for the diode-bar
pump-light, or to form a large mode area lasing core.

Being able to keep single-mode laser light trap-
ped over long distances in a tiny hollow core means
that interactions with gases and vapours can be
vastly enhanced – by six or seven orders of magni-
tude. For nonlinear optics – a traditionally“difficult”

field – such a scale of improvement is simply un-
precedented; for the first time, efficient Raman wa-
velength conversion is possible in gases even at low
power levels. The recent demonstration of hermeti-
cally sealed inline gas cells with standard single-
mode fibre pigtails may lead to the incorporation of
laser-gas devices in telecommunications and even
consumer products. Many other applications are
emerging, for example ultrahigh sensitivity gas/va-
pour monitoring, absorption-based optical fre-
quency references and electromagnetically induced
transparency using, e.g., acetylene.

Hollow core PCF also uniquely offers the possi-
bility of guiding small particles, molecules or atoms
along a curved path, trapped and propelled by laser
dipole forces; these “laser tweezer” effects are com-
monly used to manipulate micro- and nano-scale ob-
jects in many fields, from biology and nanoscience to
optical lattices for trapping arrays of cold atoms.Many
intriguing possibilities exist for combining micro-flui-
dics with optical tweezer control of particles, cells and
vesicles in the tightly constrained reaction volume in-
side a liquid-filled hollow core PCF.

The air-glass cladding structure has quite
unique acoustic properties at frequencies of a few
GHz. It can support phononic band gaps if appro-
priately designed, resulting in very high acoustic
energy densities in the core – which acts as a reso-
nator for sound. New forms of optically-pumped
acoustic “sasers” may become a realistic possibility.

The tricky and difficult business of launching
light efficiently into cores as small as 500 nm in dia-
meter has now been solved by thermal post-proces-
sing of PCF using a combination of pressure,
vacuum and heat. Ultra-low loss adiabatic transi-
tions can be created that funnel the light from a large
input core into a very small nonlinear core and back
out again. Finally, there have recently appeared new
all-solid versions of PCF. Made from two different
glasses, guiding by photonic band gap effects is pos-
sible even at very low index contrasts. Unique wave-
length filtering effects can be achieved by judicious
design, permitting e.g. removal of unwanted emis-
sion in fibre lasers or amplifiers.

It is clear that PCF has given rise to successful
applications spanning many fields of science and
technology, and opened up a number of new re-
search directions. It seems set to continue to do so.
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Over the last decade, there has been great progress in
devising methods for tailoring the dispersion of op-
tical materials, such as electromagnetically induced
transparency, photonic crystals, and nano-optic re-
sonators [1]. By tailoring the dispersion using all-
optical methods, it is possible to adjust the group
velocity vg of a pulse. Large normal dispersion, where
the refractive index of the material increases with
frequency over some range, results in slow light,
where the group index ng is greater than one and vg
is less than the speed of light in vacuum. Slow light
has potential applications for optical buffering, data
synchronization, optical memories, and optical si-
gnal processing.

Most slow light techniques rely on resonant ef-
fects that cause large normal dispersion in a narrow
spectral region (approximately equal to the reso-
nance width), as shown in Fig. 1. Much of the early
slow-light research was conducted near an atomic
resonance in a gas of atoms, where large changes in
ng where obtained by creating large optical cohe-
rence in the gas. More recently, it has been shown
that simulated scattering process (such as stimula-
ted Brillouin scattering [2, 3]) in laser-pumped op-
tical waveguides gives rise to slow light at any
wavelength where the material is transparent. This
research has attracted considerable interest due to
the inherent advantages with optical waveguides,
such as compatibility with fiber-optic communica-
tion systems, room temperature operation, and the
potential for large bandwidths [4].

Over the past year, researchers studying slow
light via stimulated Brillouin scattering have de-
monstrated that it is possible to minimize pulse dis-
tortion by tailoring the higher-order dispersion of
the material, operate at data rates over 10 Gb/s using
broad-band pump light, obtain controllable delays

exceeding one pulse width, and delaying pulses with
minimal change in the pulse amplitude. Spurred by
this work, there is active research in obtaining slow
light in optical wave guides by stimulated Raman scat-
tering and by the four-wave mixing process. Also, re-
searchers are moving into the nonlinear regime to
study slow-light with optical solitons. Simultaneously,
results from the basic science laboratories are transi-
tioning to applications-oriented laboratories that are
integrating slow-light sub-assemblies into functional
telecommunication components.
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Ultracold atoms in optical lattices are proving to be
powerful novel model systems for investigations in
condensed matter physics, quantum information
processing and atomic and molecular physics. They
have begun to serve as versatile quantum simulators
with novel and outstanding control possibilities. The
underlying lattice geometry, the lattice strength and
the interactions between the atoms can be tuned al-
most freely over a wider parameter range. Such a
clean model environment – without lattice defects -
can be used as a testbed for the investigation of
strongly interacting quantum systems [1,2], which
lie at the heart of e.g. High-Tc superconductivity and
could possibly make it possible to elucidate many
fundamental questions in these highly complex
many-body phenomena. Furthermore, ultracold
atoms in optical lattices have enabled unique op-
portunities for quantum information processing,
where several massively parallel acting quantum
gates can enable the generation of large scale entan-
glement and offer a unique environment for the rea-
lization of “one-way” quantum computers. Recent
progress in high resolution addressing of single
atoms on single lattice sites, is encouraging for the
realization of such systems in the near future.

Optical lattices also offer the possibility to per-
form controlled“chemical reactions” at the quantum
limit, between two or more particles stored on dif-
ferent lattice sites on several thousands of lattice sites
in parallel. They thus form a novel micro-laboratory
for the creation of e.g. hetero-nuclear molecules or
more exotic bound states of particles, such as the re-
cently discovered Efimov states. Since such mole-
cules are isolated from each other on different lattice
sites and any collisonal broadening mechanisms are
absent, high precision spectroscopy can be carried
out on them to realize novel atomic clocks or per-
form tests on the time variation of fundamental
constants.
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�Fig. 1: Slow light in an optical fiber due to stimulated
Brillouin scattering. (a) The Stokes amplification resonance
of width 2TB (dashed line) and the associated change in re-
fractive index (solid line). (b) Large normal dispersion near
the center of the line shown in panel (a) gives rise to a po-
sitive group index (slow light) at line centre.




