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About ASSP

February 6-9, 2005

Advances in solid-state lasers and coherent nonlinear optical sources provide powerful tools for an
increasingly broad range of applications including spectroscopy, remote sensing, communications,
material processing, medicine and entertainment. In recent years, the Advanced Solid-State
Photonics Topical Meeting has extended its scope to include nonlinear frequency conversion and has
been the meeting of choice for new developments in laser and nonlinear materials and devices.
Take this opportunity to be part of the year's most significant meeting on advanced solid-state
sources.

Meeting Topics

e Tunable and New Wavelength Solid-State Lasers

e Diode-Pumped Lasers

o Fiber Lasers

e High-Power Lasers

e Optically-Pumped Semiconductor Lasers

e High Brightness Diodes

e Photonic-Crystal Lasers

e Short-Pulse Lasers

e Frequency Comb Generators and Optical Clocks

e Frequency-Stable Lasers

e Microlasers

e Optical Sources Based on Nonlinear Frequency Conversion

e Frequency Conversion Techniques, Including OPO, OPA, OPG,
SHG, and SFG

e Quasi-Phasematching

¢ Nonlinear Waveguides

e Developments in Laser Media

e Developments in Nonlinear Optical Materials

¢ Remote Sensing and Laser Stand-off Detection

e Applications Enabled by Advanced Laser Technology

e Applications Driving the Development of New Laser Technology



Invited Speakers

This is a preliminary list.

° Microstructured Ferroelectrics and Semiconductors for
Nonlinear Optical Devices, Marty Fejer, Stanford Univ., USA

. Fiber Based Frequency Comb Lasers and Their Applications,
Ingmar Hartl, IRMA America, USA

. Diode-Based Ultrafast Lasers, Alexander Lagtsky, Univ. of St.
Andrews, UK

. Femtosecond High-Brightness Nanometer-Sized Coherent Light

Source, Orazio Svelto, Politecnico di Milano, Italy

. Ultrafast Fiber Lasers and Amplifiers: Novel Light Sources for
High Precision Machining, Andreas Tunnermann, Friedrich Schiller Univ.
of Jena, Germany

. Phase Coherent Manipulation of Light: From Precision
Measurement to Ultrafast Spectroscopy, Jun Ye, JILA/Univ. of
Colorado, USA

Plenary Speakers

. Advances in Solid-State Lasers, Robert Byer, Stanford Univ., USA
. Laser Frequency Combs and Ultra-Precise Spectoscopy,
Theodore Hansch, Univ of Munich, Germany

Roundtable Speakers

. Advanced Solid-State Photonics Round Table Discussion,
Norman Barnes, NASA Langley Res.Ctr., USA

. The OSA Topical Solid-State Laser Meetings in a European
Sight, Gunter Huber, Hamburg Univ., Germany

. 20 Years of Advanced Solid-State Lasers, Peter Moulton, Q-Peak,
Inc., USA

. Solid-State Lasers—The Evolution of a Successful Topical

Meeting, Richard Powell, Univ. of Arizona, USA

After-Dinner Speaker

. Solid-State: on the Light Side, Gerard Mourou, Univ. of Michigan,
USA



ASSP Short Courses

Short Courses

With a strong commitment to continuing technical education, ASSP short
courses are designed to increase your knowledge of a specific subject, while
offering you the experience of expert teachers. Top-quality instructors stay
current with the subject matter required to advance your research and career
goals. An added benefit of attending a short course is the availability of
continuing education units (CEUS).

Continuing Education Units (CEUS)

Short Course attendees who successfully complete a course are eligible to receive continuing
education units (CEUs). The CEU is a nationally recognized unit of measure for continuing
education and training programs that meet established criteria. To earn CEUs, a participant
must complete the CEU credit form and course evaluation and return it to the course
instructor at the end of the course. CEUs will be calculated and certificates will be mailed to
participants.

Publications

Conference Program

The Conference Program will be available on the web in January 2005. Authors submitting papers,
past meeting participants and current committee members will automatically be notified by email
when the Conference Program is available.

Technical Digest

The ASSP Technical Digest will contain the camera-ready summaries of papers presented during the
meeting. At the meeting, each registrant will receive a copy of the Technical Digest on CD-ROM.
Extra CD-ROM copies can be purchased at the meeting for a special price of US$ 50.

TOPS Proceedings Volume

OSA is pleased to announce another proceedings volume in the series, Trends in Optics and
Photonics (TOPS), featuring papers presented at the Advanced Solid-State Photonics Topical
Meeting in Vienna, Austria. This TOPS Proceedings Volume will offer a snapshot of the most recent
developments in quantum electronics and solid-state lasers and promises to be a useful resource for
students new to the field and specialists and practitioners who need to be quickly brought up-to-
date.

All authors are invited to contribute to the volume by either submitting camera-ready articles on-
site at the meeting or online via the OSA electronic submission system. Instructions will be emailed
to all corresponding authors.



ASSP Exhibitors

Visit a state-of-the-art exhibit of tabletop displays featuring the latest technological advances of the
industry's hottest companies. Connect with the most innovative leaders in the field of Fourier
transform spectrometry and hyperspectral imaging and sounding instruments in the atmospheric,
land and coastal-ocean disciplinary areas.

For more information contact Cathryn Wanders at +1 202.416.1972 or topicalexhibits@osa.org.
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fiber source generating 1567 nm, spectrally narrow, ~2-ns pulses with
maximum energy 303 pJ, average power of up to 12 W, and peak power > 130
kW.

TuC5 e 12.00

IR Supercontinuum Generation in As-Se Photonic Crystal Fiber, Brandon
Shaw?, Peter Thielen?, Fred Kung®, Vinh Nguyen', Jas Sanghera’, Ishwar Aggarwal’;
INRL, USA, 2SFA, Inc., USA, *Univ. Res. Foundation, USA. Broadband IR
supercontinuum has been generated in As-Se photonic crystal fiber.
Supercontinuum extends from 2100 to 3200 nm under 100 fs 2500 nm pumping.

TuCé6 e 12.15

CW-Pumped, High Power, Extended Supercontinuum Generation in Low
Water-Loss PCF, ]. C. Travers’, S. V. Popov’, ]. R. Taylor, H. Sabert?, B. |. Mangan?;
"Imperial College, UK, ?Blaze Photonics, UK. Reduction of the inherent water-loss
in holey fibres around 1380nm is achieved. Pumping of such fibres with Yb CW
fibre laser allowed extension of CW continuum generation required for micron-
scale resolution optical coherence tomography.

» 12.30 - 14.00
Lunch (On Your Own)

» 13.30-17.30
Short Courses 241 & 242
Schubert & Lehar

TuD e 20t Anniversary Roundtable

14.00 -17.30

Van Swieten & Johann Strauss 1 & 2

TuD e 20" Anniversary Roundtable

Craig Denman, AFRL/DELO, USA; Irina Sorokina; Inst. of Photonics, Austria,
Presiders

TuD1 e 14.00 » Round Table «

Dr. Norman P. Barnes has over 30 years of experience with solid state lasers
and nonlinear optics at Texas Instruments, Martin Marietta, Los Alamos
National Laboratory, and NASA Langley, and has enjoyed sabbaticals at the
Naval Research Laboratory and the University of Southampton. Dr. Barnes
developed Nd, Dy, Ho, Er, and Tm lanthanide series lasers, as well as Cr and Ti
transition metal lasers. He performed pioneering work on diode pumped
lasers beginning in 1970 and seminal modeling and experimental work on
injection seeding. He is the author or coauthor for over 150 publications in
refereed journals and over 170 presentations at national or international

conferences.

Advanced Solid-State Photonics Round Table
Discussion, Norman P. Barnes; NASA Langley Res.
Ctr., USA. Solid-state lasers have remained on the
research forefront for over 40 years because of a
series of technological innovations. These
innovations and the supporting technology that
permitted the innovations are reviewed.

TuD2 e 14.45 » Round Table «

Peter F. Moulton is Vice-President and Chief Technology Officer at Q-Peak, Inc.
Moulton received an A.B. in physics from Harvard College and a Ph.D. in
electrical engineering from M.I.T in 1975. His recent work has been focused on
high-energy nonlinear optical systems, including harmonic generators,
parametric oscillators and multicolor, visible-wavelength sources for displays.
He has been Principal Investigator for several NIH-funded medical laser
programs. Moulton was elected a fellow of the OSA in 1991, and, in 1997,

received both the R.W. Wood Prize from the OSA and the William Streifer
Award for Scientific Achievement from the IEEE Lasers and Electro-Optics
Society (LEOS). In 2000, he was elected a Member of the National Acad. of
Engineering.

20 Years of Advanced Solid-State Lasers, Peter
Moulton; Q-Peak Inc., USA. The Advanced Solid-
State Photonics meeting began as an OSA Topical
Meeting in 1985 and has undergone a significant
change in content and emphasis over the last 20
years. We review those changes and discuss the
future.

» 15.30 — 16.00 Coffee Break
Mozart, Fischer von Erlach & Metternich

TuD3 e 16.00 » Round Table «
Giinter Huber has been Dean of the Faculty of Physics at Hamburg University
since 2003. His research is focused on solid-state lasers and the growth,
development, and fundamental characterisation of new laser materials on the
basis of transition metal and rare earth ions. His activities include optical
spectroscopy of solids, new diode pumped lasers for various applications, up-
conversion lasers based on crystals and fibres, and nonlinear frequency
conversion of solid-state lasers. The results of these activities have been
documented in about 190 journal papers. Dr. Huber is Fellow of the Optical
Society of America; he received the Quantum Electronics and Optics Prize of
the European Physical Society in 2003.

The OSA Topical Solid-State Laser Meeting in a
European Sight, Giinter Huber; Inst. fiir Laser-Physik,
Univ. Hamburg, Germany. The history of the topical
meeting ASSP reflects the advances of laser research
and technology during the past 20 years. The
development of the topical solid-state laser meeting
series will be disussed from a European point of
view.

TuD4 e 16.45 » Round Table «
Richard C. Powell is Vice President for Research, Graduate Studies and
Economic Development and Professor of Optical Science at the University of
Arizona. He received his B.S. degree from the United States Naval Acad., and
his M.S. and Ph.D. degrees in physics from Arizona State University. He has
authored two textbooks and over 260 scientific papers. Powell has been very
active in professional societies and is an elected Fellow of both the American
Physical Society and the Optical Society of America. He has served on the
Board of Directors of OSA and as President of OSA. Powell is also a member of
the Southern Arizona Leadership Council and the Arizona Governor’s Council
on Innovation and Technology.

Solid-State Lasers: The Evolution of a Successful
Topical Meeting, Richard C. Powell; Univ. of Arizona,
USA. Advanced Solid State Photonics is one of the
most successful topical meetings of OSA. This talk
will review the history of the meeting and elucidate
lessons learned relevant to its success.
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» 19.00 - 22.00
Conference Reception
Wiener Rathauskeller (transportation on own)

Wednesday, 9 February 2005

» 6.30-8.00
Continental Breakfast
Vien Jahreszeiten & Kaunitz

» 7.30 - 18.00
Registration
Ballroom Foyer

WA e Nonlinear Optical Sources

8.00 - 10.00

Van Swieten & Johann Strauss 1 & 2

WA e Nonlinear Optical Sources

Dennis Lowenthal; Aculight Corp., USA, Presider

WAT1 e 8.00 » Invited <
Microstructured Ferroelectrics and Semiconductors for Nonlinear Optics,
Martin M. Fejer; Stanford Univ., USA. Progress in microstructured ferroelectrics,
e.g. stoichiometric lithium tantalate, and semiconductors, e.g. orientation-
patterned GaAs, enable extension of quasi-phasematching techniques to
wavelength ranges and power levels difficult in conventional media.

WA2 e 8.30

7W Average Power, Green Generation in MgO-Doped Stoichiometric PPLT
with Yb Laser Pumping, S. V. Popov!, |. R. Taylor!, M. Y. Vyatkin? Imperial
College, UK, 2NTO IRE-Polus, Russian Federation. Stoichiometric MgO:PPLT is
applied to single-pass, 67% peak-power efficient, 7.05W average-power second
harmonic generation of an Yb-doped fiber source. Reduced photorefraction
and nonlinear absorption of the material resulted in low M2 value of the green.

WAS3 e 8.45

Improved 3.4 micron Generation from a PPLN OPO with an Intracavity
PPLN OPA, Ian Lee, William ]. Alford, Jarett Bartholomew,; Coherent Technologies
Inc., USA. Conversion efficiency of a 1047 nm pumped PPLN OPO with an
intracavity PPLN OPA was investigated. Idler output of 310 mW at 3.4 microns
at 1 kHz with 21.2% conversion efficiency was obtained.

WA4 ¢ 9.00

Terahertz-Wave Generation in Periodic GaAs Structures, Konstantin L.
Vodopyanov', Dmitrii Simanovskii?, Martin M. Fejer'; 'E.L. Ginzton Lab, Stanford
Univ., USA, *W.W. Hansen Lab, Stanford Univ., USA. We demonstrate efficient
generation of narrow-band THz-wave pulses near 2.1 THz frequency
(wavelength 140 pm) - using periodic GaAs structures and quasi-phase-
matched optical rectification mechanism; 110-fs, 1-uJ mid-IR pulses were used
as a pump.

WAS e 9.15

Wavelength-Versatile, Green -Yellow - Red Laser, Richard P. Mildren, Helen M.
Pask, Hamish Ogilvy, James Piper; Ctr. for Lasers and Applications, Australia. We
report an all-solid-state Raman laser with intracavity frequency mixing, which
can be easily configured (without exchanging optics) to switch between various
wavelengths in the range 532nm-606nm, with average powers of up to 2W.

WAG6 e 9.30

Continuous-Wave Crystalline Raman Lasers, Valentin A. Orlovich', Alexander S.
Grabtchikov!, Viktor A. Lisinetskii’, Vladimir N. Burakevich!, Alexander A.
Demidovich?, Michael Schmitt’, Wolfgang Kiefer’; 'Inst. of Physics, Belarus, Inst. of
Molecular and Atomic Physics, Belarus, *Inst. fiir Physikalishe Chemie, Univ.

Wiirzburg, Germany. Continuous- wave generation of Ba(NOs). Raman laser
pumped by multimode argon laser and diode pumped Nd:KGW and Nd:YVO:
lasers with Raman conversion is investigated. Output Stokes power and
generation efficiency reached 160 mW and 5%.

WA7 e 945

High-Power Solid-State Sodium Beacon Laser Guidestar for the Gemini
North Observatory, Allen |. Tracy, Allen K. Hankla, Camilo A. Lopez, David
Sadighi, Nathan Rogers, Ken Groff, lain T. McKinnie; Coherent Technologies, USA.
Coherent Technologies, Inc. is developing the world’s first commercial sodium
guidestar laser. The 14 W, 589 nm laser is scheduled to be delivered to Gemini
North Observatory on Mauna Kea, Hawaii in November of 2004.

» 10.00 - 11.00
Coffee Break
Mozart, Fischer von Erlach & Metternich

» 10.00 - 16.00
Exhibits
Mozart, Fischer von Erlach & Metternich

WB e Young Scientist Poster Session

10.00 - 11.00
Mozart, Fischer von Erlach & Metternich
WB e Young Scientist Poster Session

WB1
Withdrawn.

WB2

Generation of Forbidden Frequencies in Nonlinear Photonic Crystal
Microcavities and Their Applications, Andrea Di Falco, Claudio Conti, Gaetano
Assanto; NOOEL - Nonlinear Optics and OptoElectronics Lab, Univ. Roma Tre, Italy.
We investigate the transient response of a nonlinear photonic crystal
microcavity to a step-like excitation. The generation of in-gap sidebands via
four wave mixing lends itself to a novel wavelength-shifting scheme for
ultrafast optical communications.

WB3

Thermal Birefringence in Cylindrical Faraday Rotator under High Average
Power Lasers, Ryo Yasuhara', Masanobu Yamanaka', Takayoshi Norimatsu’,
Yasukazu Izawa'?, Toshiyuki Kawashima?, Hirofumi Kan?3, Hiroyuki Furukawa’;
Inst. of Laser Engineering, Japan, 2Hamamatsu Photonics K. K., Japan, *Inst. for Laser
Technology, Japan. Detailed computation and experimental results of thermal
birefringence loss in TGG and glass based Faraday rotator rod was presented.
These data will be useful for designing a laser system and a thermally
compensated Faraday rotator.

WB4

Temperature and Composition Dependence of the Absorption and
Refraction of Mg-Doped Congruent and Stoichiometric LiNbOs in the THz
Range, LdszI6 Pdlfalvil, Janos Hebling??, Jiirgen Kuhl2, Agnes Péter, Katalin Polgir;
Res. Group for Nonlinear and Quantum Optics, Hungarian Acad. of Sciences,
Hungary, 2MPI fiir Festkirperforschung, Germany, 3Dept. of Experimental Physics,
Univ. of Pécs, Hungary, *Res. Inst. for Solid State Physics and Optics, Hungarian
Acad. of Sciences, Hungary. Absorption coefficient and index of refraction of Mg-
doped LiNbO:s crystals with different compositions are determined in the 30 -
200 cm™ frequency range. Stochiometric LINbOs has smaller absorption and
index of refraction than congruent samples.

WB5

Bend-Loss Control of Multi-Mode Fiber Power Amplifiers Producing Single-
Mode Operation, Shay Acco, Yoav Sintov, Yaakov Glick, Ori Katz, Yehudah Nafcha,
Raphael Lavi; Soreq NRC, Israel. A model was developed for evaluating
transverse mode evolution in multimode fiber amplifiers, depending on the
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induced coiling radius. The model accuracy was verified experimentally. Single
mode operation in a multimode fiber amplifier was accomplished.

WB6

Theoretical and Experimental Values of Thermal Effects, Especially
Spherical Aberration, in Transversally-Pumped High-Power Lasers, Aurélie
Montmerle Bonnefois; CEA, France. A comparative study between experimental
and theoretical values for spherical aberration in a transversally-pumped high-
power lasers is presented. An improved theory was used, which leads to a very
good match with the experimental values.

WB7

Electro-Optically Q-Switched Er:YAG Laser, Petr Koranda, Michal Nemec,
Helena Jelinkova, Jan Sulc, Miroslav Cech; FNSPE CTU, Czech Republic. Q-switch
operated Er:YAG laser utilizing LiNbOs Pockels cell was developed together
with special hollow glass waveguide delivery system. 60 ns giant pulses with
energ 60 mJ were generated yielding peak power ~1 MW.

WB8

Stable Dual-Passive Mode-Locking of a 7W, Thermal-Lens-Shaped
Nd:GdVOs Laser, S. L. Schieffer, D. Brajkovic, A. I. Cornea, W. Andreas Schroeder;
Univ. of Illinois at Chicago, USA. The novel combination of a saturable Bragg
mirror (amplitude modulation) and a weak second harmonic nonlinear mirror
(phase locker) generates extremely stable 10-30ps pulses at 76MHz from a 7W,
TEMu-mode, thermal-lens-shaped, diode-pumped, Brewster Nd:GdVO: laser.

WB9

Ultrafast Soft X-Ray Absorption Spectroscopy, Enikoe Seres 2, Christian
Spielmann®; 'Physikalisches Inst. EP1, Univ. Wiirzburg, Germany, 2Inst. fiir Photonik,
Technische Univ. Wien, Austria. With a solid-state-laser driven soft-X-ray source
we investigated the structural dynamic of a-Si, following the variation of the
conduction and valence band state density, the inter-atomic distance with a
temporal resolution of less than 20fs.

WB10

Beating Instabilities and Dynamic of Inversion in a Yb:KGW Regenerative
Amplifier, Martin Delaigue’, Antoine Courjaud?, Clemens Honninger?, Inka Manek-
Hénninger', Eric Mottay?, Francois Salin'; 'CELIA - Univ. Bordeaux 1, France,
2Amplitude Systémes, France. We study the physics of high repetition rate
Yb:KGW  regenerative amplifiers and show both theoretically and
experimentally that stable operation can only be obtained for specific ranges of
repetition rates.

WB11

Applications of Laser Techniques for the Study of Dynamics of Amorphous
Solids with High Spatial Resolution: Single Molecule Spectroscopy, Andrei
V. Naumov', Yuri G. Vainer!, Lothar Kador?, Markus Bauer?; 'Inst. of Spectroscopy,
Russian Federation, 2Inst. of Physics and BIMF, Univ. of Bayreuth, Germany.
Experimental advances (specifically in the field of lasers) allowed measuring
the optical spectra of single molecules in transparent hosts. We demonstrate
possibilities of Single Molecule Spectroscopy for the study of low-temperature
properties of amorphous solids.

WB12

Novel Approach for Dental Hard Tissue Ablation by Ultra-Short Laser
Pulses, Martin Strassl', Ernst Wintner?; '"Photonics Inst. Vienna Univ. of Technology,
Austria, 2Photonics Inst., Vienna Univ. of Technology, Austria. Ultra-short laser
pulses allow collateral damage-free ablation. Scanning involving advanced
high-repetition rate lasers yields maximum ablation speed matching Er-lasers
together with optimum quality. A novel rotating scanner can act like an optical
“drill”.

WB13

Near-Field Scanning Optical Microscopy of Femtosecond Laser Written
Waveguides, Michael |. Withford, Graham D. Marshall, Martin Ams, Douglas Little;
Ctr. for Ultrahigh-Bandwidth Devices for Optical Systems (CUDOS), Australia. We
designed and built a near-field scanning optical microscope to investigate the
properties of femtosecond laser written waveguides in erbium doped

phosphate glass. Fine structure in the mode field is identified using this
diagnostic technique.

WB14

Crystal Characterization and “Natural Quasi-Phase Matching” in Nd- and
Yb:YAB, Peter Dekker, Judith M. Dawes; Macquarie Univ., Australia. We
characterize nonlinear conversion in Yb:YAB and demonstrate a simple non-
destructive technique for measuring crystal quality. Imaging the nonlinear
conversion onto a CCD camera we observe phase matching characteristics
similar to that of quasi-phase-matched crystals.

WB15

Optimal Pumping of Ce:LiLuF Lasers for Broad Tunability and High
Efficeincy, Hua Liu', David Coutts’, H. Sato’, K. Shimamura?, T. Fukuda’
'Macquarie Univ., Australia, *Tohoku Univ., Japan. Efficient and broadly tunable
operation of Ce:LiLuF lasers can only be obtained by careful control of the
pump and laser polarisations. Any sigma polarised radiation leads to
formation of colour centres which can prevent lasing.

WB16

High Efficiency, High Power, Self-Frequency Doubled Q-Switched
Operation in Yb:YAB, Peter Dekker, Judith M. Dawes, James A. Piper; Macquarie
Univ., Australia. We report 95% conversion from the optimised Q-switched
fundamental output to green output in the self-frequency doubling material
Yb:YAB. Maximum average green powers of 2.27 W were obtained at 520-522
nm.

WB17

Low Reflection Loss Ion-Beam Sputtered Negative Dispersion Mirrors with
MCGTI Structure for Low Pump Threshold Compact Femtosecond Pulses
Lasers, Baldzs Csdszdr', Ambrus Kéhdzi-Kis?, Robert Szipdcs’; 'R&D Ultrafast Lasers
Ltd., Hungary, Res. Inst. for Solid State Physics and Optics, Hungary. Low
reflection loss, ion-beam sputtered, multiple-cavity Gires-Tournois
interferometer mirrors are used for dispersion compensation in different
configurations of compact, low pump threshold, femtosecond pulse Cr:LiSAF
and Ti:sapphire laser oscillators.

WB18

Cubic Phase Distortion of Single Attosecond Pulses Being Reflected on
Narrow Band Mo/Si Filtering Mirrors, Andrds Lukics', Zoltin Virallyay?, Robert
Szipdcs’; 'R&D Ultrafast Lasers Ltd., Hungary, Budapest Univ. of Technology and
Economics, Hungary, *Res. Inst. for Solid State Physics and Optics, Hungary. We
show that cubic phase distortion caused by narrowband Mo/Si multilayer
filtering X-ray mirrors may considerably increase the time duration of single
attosecond pulses.

WB19

Nonresonant Feedback Formation in the Random Laser, Vasil P. Yashchuk?,
Olga A. Prygodjuk’, Eugene O. Tikhonov?, Volodymyr 1. Bezrodny?; 'Dept. of Physics,
Kyiv Natl. T. Shevchenko Univ., Ukraine, Inst. for Physics, Ukrainian Acad. of
Science, Ukraine. The feedback types are analysed: light scattering within active
and inactive layers and reflection at the sample surfaces. Its contributions to the
total feedback depend on the active media thickness and determine random
laser parameters.

WB20

Injection Seeding of a High Energy Ti:Sapphire Laser for Water Vapor
Detection around 935nm, Frank Kallmeyer', Andreas Hermerschmidt!, Hans ].
Eichler', Hans H. Klingenberg? Technical Univ. Berlin, Germany, 2DLR, Germany. A
Ti:Sapphire system operating at 935nm wavelength is characterized with a set-
up suitable for instantaneous measurements of the linewidth. A 20m] pulse
energy with a spectral purity of 99.6% was achieved using 100m] pump energy.

WB21

Real Time 3-D Nonlinear Microscopy, Jiilia Fekete!, Akos Bdnydsz!, Rébert
Szipdcs', Gergely Katona?, Baldzs Csdszdr?, Andrds Lukdcs?, Zoltdn Virallyay®, Attila
Sdaghy®, Pal Madk®, Baldzs Rozsa*, Baldzs Lendvai®, Szilveszter E. Vizy*; 'Res. Inst. for
Solid State Physics and Optics, Hungary, R & D Ultrafast Lasers Ltd., Hungary,

20* Anniversary Conference on Advanced Solid-State Photonics ¢ InterContinental Wien ¢ Vienna, Austria ¢ 20



*Budapest Univ. of Technology and Economics, Hungary, *Inst. for Experimental
Medicine, Dept. for Pharmacology, Hungary. We propose a nonlinear microscope
scheme being capable of simultaneous, 3-D investigation of the activity
patterns of neural networks or signal summation rules of individual neurons in
a 600x600x200 um? volume with sub-micrometer spatial resolution.

WB22

Infrared Emitting PbSe Quantum-Dots for Telecommunications-Window
Applications, Christopher E. Finlayson, Adrian Amezcua, Richard ]. Curry, Pier Ja
Sazio, Paul S. Walker, Martin C. Grossel, David C. Smith, Jeremy ]. Baumberg; Univ.
of Southampton, UK. We colloidal synthesis of
photoluminescent PbSe nanocrystal quantum-dots. Characterization shows
that the wavelength of photoluminescence may be size-tuned, suggesting a
wide range of optoelectronic and telecommunications applications within the

demonstrate  the

infrared “telecommunications window”.

WB23

Comparative Analysis of the 2 um Emission in Tm*:BaY:Fs and Tm*:KYFa:
Spectroscopy and Laser Experiment, Francesco Cornacchia, Daniela Parisi, Elisa
Sani, Alesssandra Toncelli, Mauro Tonelli; NEST - INFM - Univ. di Pisa, Italy. We
report the growth, spectroscopy and laser results of Tm*:BaY2Fs (8% and 12%
doping density) and Tm*:KYFs (10% doping density). A comparison of the
laser emission in the 2 um region is presented.

WB24

Novel Method for Generation of Tunable UV/Blue Femtosecond Pulses,
Chao-Kuei Lee', ]. Y. Huang? Ci-Ling Pan?, Jing-Yung Zhang®; 'Inst. of Electro-
Optical Engineering, NSYSU, Taiwan Republic of China, *Inst. of Electro-Optical
Engineering, NCTU, Taiwan Republic of China, *Dept. of Physics, Georgia Southern
Univ., USA. Tunable femtosecond laser pulses from 380nm to 460nm, attributed
to a cascaded SFG process, can be directly generated from a 405nm-pumped
type-I BBO NOPA. The optical conversion efficiency is more than 5%.

WB25

Erbium-Ytterbium Fiber Laser with Simple Double-Clad Waveguide, Alena
Zavadilova', Vaclav Kubecek!, Ivan Kasik?, Vlastimil Matejec’; 'Czech Technical Univ.
in Prague, Czech Republic, 2Acad. of Sciences of the Czech Republic, Czech Republic.
Lasing at 1.54 um of additionally polymer coated Er*:Yb?* fiber in double clad
geometry when pumped by wide strip low cost laser diode is reported. Total
efficiency was 14%.

WB26

Double-Pass versus Single-Pass Fiber Amplification: A Numerical and
Experimental Comparison, Nelly Deguil-Robin, Jens Limpert, Stephane Petit, Inka
Manek-Honniger, Francois Salin; CELIA-PALA, France. A modified Frantz-
Nodvick equation is applied to investigate pulsed amplification in ytterbium-
doped fibers. Conditions under which single or double pass configuration is
preferable are pointed out. The results are compared with experiments.

WB27

Laser Resonator with a Thermo-Optically Driven Adaptive Mirror, Felix
Reinert!, Michael Gerber', Willy Liithy', Thomas Graf; 'Univ. of Bern, Switzerland,
2Univ. Stuttgart, Germany. A thermo-optically driven adaptive mirror has been
constructed. The mirror is used as a resonator mirror of a Nd:YAG laser. The
influence of different phase patterns on the emission modes of the laser is
investigated.

WB28

Ultrafast Dynamics of Multiphoton Photoemission from Gold and Carrier-
Envelope Phase Sensitivity, Peter Dombi', Ferenc Krausz?, Gyizd Farkas’;
"Technische Univ. Wien, Austria, *Max-Planck-Inst. fiir Quantenoptik, Germany,
3Res. Inst. for Solid State Physics and Optics, Hungary. Multiphoton-induced
photoelectron emission from gold was investigated using ultrashort pulses to
assess additional effects influencing its carrier-envelope phase dependence. The
third-order interferometric autocorrelation showed short side-wings indicating
ultrafast hot electron dynamics reducing the phase contrast.

WB29

High-Speed Micromachining with Ultrashort Laser Pulses Delivered by an
Air-Core Photonic Crystal Fiber, Fabian Riser, Matthias Will, Thomas Schreiber,
Jonas Burghoff, Stefan Nolte, Holger Zellmer, Andreas Tiinnermann, Jens Limpert;
Inst. of Applied Physics, Germany. We report on microjoule-femtosecond (300fs,
1uJ) pulses delivered by a 25 m long air-core photonic bandgap fiber and its
application. High speed (100mm/s) waveguide writing is done by focusing the
fiber delivered pulses in glass.

WB30

Ti:Sapphire Lasers for Frequency Metrology Spanning the Visible and
Infrared Spectrum without Nonlinear Fiber, Seth M. Foreman', Adela Marian’,
Jun Ye', Evgeny A. Petrukhin?, Mikhail A. Gubin?, Oliver D. Mucke?, Franco N. C.
Wong®, Erich P. Ippen®, Franz X. Kaertner’; 'JILA, NIST and the Univ. of Colorado,
USA, ?P. N. Lebedev Physical Inst., Russian Federation, MIT, USA. Two different
schemes using femtosecond lasers for optical frequency metrology without the
use of nonlinear fiber are experimentally demonstrated, allowing phase
coherence between the microwave, visible, and infrared portions of the
electromagnetic spectrum.

WB31

Measurement of the Excited State Absorption Cross-Section in Cr*:YAG
Using Relaxation Oscillations Study, Sergey Naumov, Evgeni Sorokin, Irina T.
Sorokina; Technische Univ. Wien, Inst. fiir Photonik, Austria. We present a
measurement technique of ESA at pump wavelength for the four-level lasers.
In Cr:YAG, the ESA cross-section is 2.8:10-18 cm?. Validity of the method is
proved by comparison with the ESA-free Cr:ZnSe laser.

WB32

Optical-Phase Stabilization of 1550-nm Mode-Locked Laser to Optical
Atomic Clock with Application to Remote Transfer of Ultralow-Jitter Timing
Signal, Kevin W. Holman', David ]. Jones?, Jun Ye!; JILA, NIST and Univ. of
Colorado, USA, *Univ. of British Columbia, Canada. We report optical-phase
coherence between a 1550-nm mode-locked laser and an optical atomic clock.
Transfer of a timing signal with jitter < 40 fs is achieved with active noise
cancellation of the fiber transmission path.

WB33

Batch Fabrication and ASE Suppression Issues in Zig-Zag Slabs for Solid-
State Laser Amplifiers, Arun Kumar Sridharan, Shailendhar Saraf, Robert L. Byer;
Stanford Univ., USA. We show a novel method for the batch fabrication of slabs
for zig-zag solid-state laser amplifiers. We also discuss various techniques that
we implemented to suppress ASE and dramatically improve the small signal
gain.

WB34

Microstructured Optical Fibre Semiconductor Metamaterials, Adrian
Amezcua-Correa', Christopher E. Finlayson', Pier ]. A. Sazio', Hui Fang?, Dong-Jin
Wong?, Thomas |. Scheidemantel?, Bryan Jackson?, Neil F. Baril’, Venkatraman
Gopalan?, John V. Badding?; "Univ. of Southampton, UK, 2Pennsylvania State Univ.,
USA. We have synthesised arrays of semiconductor wires and tubes inside
microstructured optical fibres. These extreme aspect ratio structures have
highly functional optoelectronic properties and characterisation studies of
waveguiding and electron transport properties are presented here.

WC e Semiconductor Lasers

11.00 - 12.30

Van Swieten & Johann Strauss 1 & 2

WC e Semiconductor Lasers

Jirong Yu; NASA Langley Res. Ctr., USA, Presider

WC1 e 11.00 » Invited «
Diode-Based Ultrafast Lasers, Wilson Sibbett; Univ. of St. Andrews, UK. An
overview will be presented of femtosecond diode-pumped vibronic lasers.
Work in progress on the development of mode-locked quantum-dot diode
lasers that operate into a femtosecond regime will also be described.
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WC2 ¢ 11.30

High Power, Continuous Wave Operation of a Vertical External Cavity
Surface Emitting Laser at 674nm, Jennifer E. Hastie!, Stephane Calvez!, Handong
Sun', Martin D. Dawson', Tomi Leinonen?, Markus Pessa’; 'Inst. of Photonics, UK,
2Optoelectronics Res. Ctr., Finland. For the first time to our knowledge, high
power continuous wave operation has been achieved with a vertical external
cavity surface emitting laser based on the GaInP/AlGaInP material system for
emission at red wavelengths.

WC3 e 11.45

72% Wallplug Efficiency and 16W CW Front Facet Output Optical Power
from 100-um Aperture Laser Diode, Nikita A. Pikhtin, Sergey O. Slipchenko,
Dmitry A. Vinokurov, Maxim A. Khomylev, Ilya S. Tarasov; A.F. Ioffe Physico-
Technical Inst., Russian Federation. Record-high 16W CW room temperature
output optical power and 72% wallplug efficiency were attained in 100-um-
aperture lasers (A=1.06 um) based on quantum well heterostructure with ultra
thick asymmetric waveguide possessing 0.34 cm! internal optical loss.

WC4 e 12.00

Passively Mode-Locked Surface-Emitting Semiconductor Lasers with High
Repetition Rates of up to 30 GHz, Dirk Lorenser!, Alex Aschwanden', Heiko ].
Unold', Deran ]. Maas', Riidiger Paschotta’, Ursula Keller', Emilio Gini®>, Dirk
Ebling%, 'ETH Zurich, Physics Dept., Switzerland, *ETH Zurich, FIRST Ctr. for
Micro- and Nanoscience, Switzerland. We present high-repetition-rate passively
mode-locked vertical external-cavity surface-emitting semiconductor lasers
with average output powers of 1.4 W in 6.1-ps pulses at 10 GHz and 25 mW in
4.7-ps pulses at 30 GHz.

WC5 e 12.15

A Waveguide Laser Inscribed in the YAG:Nd* Crystal by Femtosecond
Writing, Andrey Okhrimchuk', Alexander Shestakov', Igor Khrushchev?, Ian
Bennion?; 'Elements of Laser Systems Co., Russian Federation, *Photonics Res. Group,
Aston Univ., UK. Technique of direct writing of depressed cladding waveguides
by a femtosecond laser beam in laser crystals has been developed. Laser based
on a cladding waveguide in YAG:Nd crystal has been demonstrated for the
first time.

» 12.30 - 14.00
Lunch Break (On Your Own)

WD e Femtosecond Laser Sources

14.00 - 15.30

Van Swieten & Johann Strauss 1 & 2
WD e Femtosecond Laser Sources
Franz X. Kaertner; MIT, USA, Presider

WD1 e 14.00 » Invited <
Femtosecond High-Brightness Nanometer-Sized Coherent Light Source,
Orazio Svelto’, Margherita Zavelani-Rossi', Dario Polli', Giulio Cerullo', Sandro De
Silvestri', Massimiliano Labardi?, Maria Allegrini?; 'Politecnico di Milano, Italy,
2Univ. di Pisa, Italy. We describe a highly-efficient nanometric light source
obtained by second harmonic generation at a sharp metal tip illuminated at
grazing-incidence by 25-fs pulses from a Ti:sapphire oscillator. Applications to
background-free apertureless near-field microscopy are explored.

WD2 e 14.30

Sub-Nanojoule Pulse Compression Down to 6 fs in Photonic Crystal Fibers,
Zoltan Virallyay', Jilia Fekete’, Akos Bdnydsz?3, Sindor Laké?, Rébert Szipdcs’;
Budapest Univ. of Technology and Economics, Hungary, *Res. Inst. for Solid State
Physics and Optics, Hungary, *Dept. of Physical Chemistry, Eétvos Univ., Hungary.
A photonic crystal fiber with zero dispersion wavelength of 861 nm is used for
pulse compression of sub-nanojoule laser pulses. Theory shows that sub-6 fs
pulses can be generated using a 6 mm long fiber.

WD3 e 14.45

Femtosecond Pulse Compression of a Supercontinuum Generated in a
Microstructure Fiber, Riidiger Paschotta, Birgit Schenkel, Ursula Keller; ETH
Ziirich, Switzerland. We demonstrate the generation of 5.5-fs pulses with 19
MHZz repetition rate by dispersive compression of a supercontinuum generated
with 15-fs pulses from a Ti:sapphire laser in a 5-mm long microstructure fiber.

WD4 ¢ 15.00

Yb:CaF: Femtosecond Laser, Andrea Lucca', Frederic Druon!, Francois
Balembois'?, Patrick Georges', Patrice Camy?, Vincent Petit?, Jean-Louis Doualan?,
Richard Moncorge*; 'Inst. d’Optique, France, *Ctr. Interdisciplinaire de Res. sur les
Ions et les Lasers, France. This is the first demonstration of a high power
passively mode-locked diode-pumped femtosecond laser based on an Yb*:CaF2
crystal. 0.88 W, 150 fs Pulses and 1.74 W, 230 fs have been produced.

WD5 e 15.15

135-fs Diode-Pumped Laser with 1-W Average Power Based on a
YAG//Yb:SYS Hetero-Bonded Crystal, Frederic Druon’, Francois Balembois',
Patrick Georges', Romain Gaumé?, Bruno Viana* 'Lab Charles Fabry de 1'Inst.
d'Optique, France, 2LCAES-ENSCP, France. We present the first demonstration in
femtosecond regime of a Yb-doped hetero-bonding crystal: YAG//Yb:SYS.
Pulses of 135 fs with an average power of 1W have been produced.

»15.30 — 16.00
Coffee Break
Mozart, Fischer von Erlach & Metternich

WE e Femtosecond Fiber Lasers

16.00 - 18.15

Van Swieten & Johann Strauss 1 & 2

WE e Femtosecond Fiber Lasers

Anne Tropper; Univ. of Southampton, UK, Presider

WE1 e 16.00 » Invited «
Ultrafast Fiber Lasers and Amplifiers: Novel Light Sources for High
Precision Micro Machining, Andreas Tiinnermann'?, Andreas Liem!, Matthias
Reich', Fabian Roser', Thomas Schreiber!, Stefan Nolte', Holger Zellmer!, Jens
Limpert’; Friedrich-Schiller Univ. Jena, Inst. of Applied Physics, Germany,
Fraunhofer Inst. for Applied Optics and Precision Engineering, Germany, *Celia-Pala,
Univ. Bordeaux, France. In this paper we review the achievements, the scaling
potential and the advantages in micro machining applications of ultrafast rare-
earth-doped high performance fiber laser systems.

WE2 e 16.30

High Power Picosecond Fiber Amplifier Based on Spectral Compression, Jens
Limpert!, Nelly Deguil-Robin', Inka Manek-Honniger!, Francois Salin', Thomas
Schreiber?, Andreas Liem?, Fabian Rdser’, Holger Zellmer?, Andreas Tiinnermann?,
Antoine Courjaud®, Clemens Honninger’, Eric Mottay’; 'CELIA-PALA, Univ.
Bordeaux, France, 2Inst. of Applied Physics, Friedrich Schiller Univ. Jena, Germany,
SAmplitude Systemes, France. The fiber based generation of nearly transform-
limited 10-ps pulses with 200 kW peak power (97 W average power) based on
SPM-induced spectral compression is reported. Efficient second harmonic
generation applying this source is also discussed.

WES3 e 16.45

Power Amplification of Parabolic Pulses, Thomas Schreiber, Fabian Roser,
Andreas Liem, Oliver Schmidt, Sven Hofer, Holger Zellmer, Andreas Tiinnermann;
Inst. of Applied Physics, Germany. We report on the high power fiber based
amplification of parabolic pulses. The output is compressed using transmission
gratings to 300 fs and an average power of 38 W at 75 MHz repetition rate.

WE4 e 17.00 » Invited <

Fiber Based Frequency Comb Lasers and Their Applications, Ingmar Hartl’, L.
Dong', M. E. Fermann', T. R. Schibli?, A. Onae?, F. L. Hong?, H. Inaba’, K.
Minoshima?, H. Matsumoto’, 'IMRA America, Inc., USA, *AIST, Japan. The carrier
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envelope phase of a polarization-maintaining fiber frequency comb laser is
stabilized for long periods of time. The performance of the system is
comparable to a traditional Ti:sapphire-based comb.

WES5 e 17.30

Self-Similar Femtosecond Fiber Lasers with Pulse Energies Above 10 nJ, Joel
R. Buckley', Frank W. Wise', Fatih O. Ilday?, Tom Sosnowski®; 'Cornell Univ., USA,
2MIT, USA, *Clark MXR Inc., USA. By exploiting self-similar pulse propagation
in an Yb fiber laser, pulse energies up 14 nJ, the highest produced to date by a
short-pulse fiber laser, are achieved. The pulses can be dechirped to <100-fs
duration.

WE6 e 17.45

Sub-100 fs Pulses from a 200 MHz Repetition Rate Passively-Modelocked
Yb-Fiber Oscillator, F. Omer Ilday, Jeff Chen, Franz X. Kaertner; MIT, USA. A
passively-modelocked Yb-fiber laser generating sub-100 fs at a fundamental

repetition rate of 200 MHz is reported, the highest to date. Practical and
fundamental limitations to higher repetition rate fiber lasers are discussed.

WE?7 e 18.00

1.3-um Pulsed Fiber Lasers Mode-Locked by Purified Carbon Nanotubes,
Yong-Won Song', Shinji Yamashita!, Sze Y. Set?, Chee Seong Goh?, Tomoharu Kotake?;
Univ. of Tokyo, Japan, 2Alnair Labs Corp., Japan. We demonstrate a novel
passively mode-locked fiber laser operating at 1.3um using purified single-
walled carbon nanotubes for the first time. The laser is in a ring configuration
with Pr-doped fiber amplifier as the gain medium.

» 18.15 - 18.45

Closing Remarks

Craig Denman, AFRL, USA

Irina Sorokina, Vienna Univ. of Technology, Austria
Van Swieten & Johann Strauss 1 & 2
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