Sunday

SS1: Summer School Lecture 1
Chaired by Valdas Pasiskevicius, Royal Institute of Technology, KTH, Sweden

Time: Sunday 14:00-14:45 Location:

Ultrashort pulse and high power lasers - Prof. Morgner - Part 1

2: Break
Time: Sunday 14:45-15:00 Location:
Break
SS1: Summer School Lecture 1
Chaired by Valdas Pasiskevicius, Royal Institute of Technology, KTH, Sweden
Time: Sunday 15:00-15:45 Location:

Ultrashort pulse and high power lasers - Prof. Morgner - Part 2

4: Discussion

Time: Sunday 15:45-16:00 Location:

Discussion

5: Coffee Break
Time: Sunday 16:00-16:30
Coffee Break

SS2: Summer School Lecture 2
Chaired by Fredrik Laurell, Royal Institute of Technology, KTH, Sweden

Time: Sunday 16:30-17:15 Location:

On chip nonlinear optics, Si photonics - Prof. Lipson - Part 1

7: Break
Time: Sunday 17:15-17:30 Location:
Break
S$S2: Summer School Lecture 2
Chaired by Fredrik Laurell, Royal Institute of Technology, KTH, Sweden
Time: Sunday 17:30-18:15 Location:

On chip nonlinear optics, Si photonics - Prof. Lipson - Part 2

9: Discussion

Time: Sunday 18:15-18:30 Location:

Discussion

10: Welcome by chairs

Time: Monday 8:00-8:15 Location:

welcome

Oscar Klein - Lecture Hall

Oscar Klein - Lecture Hall

Oscar Klein - Lecture Hall

Oscar Klein - Lecture Hall

Location: Main Hall Area

Oscar Klein - Lecture Hall

Oscar Klein - Lecture Hall

Oscar Klein - Lecture Hall

Oscar Klein - Lecture Hall

Oscar Klein - Lecture Hall



Monday

MoA: Novel trends in photonics
Chaired by Thomas Siidmeyer,University of Neuchatel, Switzerland

Time: Monday 8:15-10:00

Invited MoA.1 (233) Mon 8:15
Nonlinear optical photonics: harnessing sound and
light in nonlinear nanoscale circuits — eBENJAMIN
EGGLETON — University of Sydney, CUDOS, Australia

The convergence of optics and phononics, enabled by new
nonlinear materials in which acoustic phenomena can be
excited on small scales and nanoscale structures that en-
hance the interaction between sound and light, is unlock-
ing innovations for chip-based information processing. This
paper will review recent breakthroughs that harness this
optical*phononic interaction for a new paradigm in infor-
mation processing, including tunable slow light, frequency
comb sources and microwave photonic signal processing.

MoA.2 (107) Mon 8:45
1 mJ, 15 kHz Q-switched laser at 946 nm in Nd:YAG
single-crystal fiber — eLoic DEYRA!, FRANQOIS
BALEMBOIS!, XAVIER DELEN!, IGOR MARTIAL?, NICOLAS
AUBRY?, and PATRICK GEORGES' — !Laboratoire Charles
Fabry, Institut d’Optique, CNRS, Univ Paris-Sud, 91127
Palaiseau, France — 2Fibercryst SAS, La DouaBatiment
I’Atrium, Boulevard Latarjet, F 69616 Villeurbanne Cedex,
France

We demonstrate the potential of crystalline fiber for high
power solid-state 946nm lasers.lmJ energy at 946nm have
been reached in actively Q-switched operation at 15kHz,
improving by 3.5 times the state-of the art level of output
average power and by 2.4 times the output energy at 946nm.

MoA.3 (144) Mon 9:00
Dual frequency emission in a compact semiconduc-
tor laser for coherent population trapping cesium
atomic clocks — eFABIOLA DE ALMEIDA CAMARGO!,
GAELLE LucAs-LECLIN', PATRICK GEORGES!, GHAYA
Bair?, Loic MORvAN?, DANIEL DorLri?, DAVID
HOLLEVILLE®?, STEPHANE GUERANDEL?, and ISABELLE
SAGNES* — !Laboratoire Charles Fabry, Institut d’Optique,
CNRS, Univ Paris-Sud XI , 2 Av. A. Fresnel, 91127,
Palaiseau, France — 2Thales Research & Technology, 1
Av. A. Fresnel, 91767, Palaiseau, France — 3LNE-SYRTE,
Systemes de Référence Temps-Espace, Observatoire de
Paris, CNRS, UPMC , 61 Av. de I’Observatoire, 75014,
Paris, France — “Laboratoire de Photonique et de Nanos-
tructures, CNRS, Route de Nozay, 91460, Marcoussis,
France

We present the dual-frequency emission of a diode-pumped
vertical external-cavity semiconductor laser at 852 nm ded-
icated to coherent population trapping experiments. With
a compact cavity more than 10mW is demonstrated in each
polarization, with a frequency difference in the GHz range.

Location: Oscar Klein - Lecture Hall

MoA.4 (99) Mon 9:15
Selective excitation of Laguerre-Gaussian (LGOn)
doughnut modes in a diode-laser end-pumped solid-
state laser — oJ1 WoN Kim! and WILLIAM ANDREW
CLARKSON? — !Department of Applied Physics, Hanyang
University, Ansan, Gyeonggi-do 426-791, Republic of Ko-
rea — 2Optoelectronics Research Centre, University of
Southampton, Southampton, SO17 1BJ, UK

A simple method for direct excitation of Laguerre-Gaussian
(LGOn) doughnut modes in a diode-laser end-pumped solid-
state laser is described. Using this scheme, lasing on the
LGO01, LG02 and LGO3 modes has been realised in a diode-
pumped Nd:YAG laser. Experimental results for laser per-
formance are presented and compared with theoretical pre-
dictions.

MoA.5 (130) Mon 9:30
Graphene Saturable Absorber Mode-Locked
Yb:KLuW Laser at 1047 nm — eELENA UGOLOTTI 2,
ANDREAS SCHMIDT!, VALENTIN PETROV!, JUN WAN
Kim?, FABIAN ROTERMUND?, SUKANG BAE?, BYUNG HEE
HonG*, ANTONIO AGNESI?, CHRISTIAN FIEBIG®, GOTZ
ERBERT®, XAVIER MATEOS®, MAGDALENA AGUILOS,
FraNCESC Diaz8, and UWE GRIEBNER!' — !'Max Born
Institute, Berlin, Germany — 2University of Pavia, Pavia,
Italy — 2Ajou University, Suwon, Korea — *Seoul National
University, Seoul, Korea — °Ferdinand-Braun-Institut,
Berlin, Germany — SUniversitat Rovira i Virgili, Tarragona,
Spain
Mode-locking of a Yb:KLuW laser using a saturable ab-
sorber based on a monolayer graphene fabricated by chem-
ical vapor deposition is demonstrated. Nearly bandwidth-
limited pulses as short as 160 fs are generated around 1
micrometer.

MoA.6 (24) Mon 9:45
24ps pulses from a spectrally filtered passively Q-
switched microchip laser — eREINHOLD LEHNEIS!,
ALEXANDER STEINMETZ', CESAR JAUREGUI', JENS
LivMPERT!, and ANDREAS TUNNERMANN'2 — 1Friedrich-
Schiller-Universitdt Jena, Abbe Center of Photonics, In-
stitute of Applied Physics, Albert-Einstein-Str. 15, 07745
Jena, Germany — 2Fraunhofer Institute for Applied Optics
and Precision Engineering, Albert-Einstein-Str. 7, 07745
Jena, Germany

We present a simple approach for the pulse duration reduc-
tion of passively Q-switched microchip lasers. With this
technique a reduction from 138ps to 24ps has been realized
and amplified to pulse energies of 20uJ, subsequently.

12: Coffee Break

Time: Monday 10:00-10:30
Coffee Break

Location: Main Hall Area



Monday

MoB: Nonlinear optics

Chaired by Fabian Rotermund, Ajou University, Suwon, Korea

Time: Monday 10:30-12:15

Invited MoB.1 (284) Mon 10:30
Saturation of the all-Optical Kerr Effect in Solids
and Gases — oGUNTER STEINMEYER — Max-Born-
Institut, 12489 Berlin, Germany

The saturation of nonlinear optical index changes in dielec-
tric materials is theoretically modeled by a Kramers-Kronig
transform and compared to recent experimental results in
solids and gases. This investigation indicates a previously
underestimated role of the Kerr saturation for various ex-
perimentally relevant scenarios, including supercontinuum
generation in fibers and filamentation.

MoB.2 (137) Mon 11:00
Mid-infrared pulses with 115 MW peak power
from an OPCPA based on apodized APPLN
— eBENEDIKT WALFRIED MAYER!, CLEMENS HEESE!,
CHRISTOPHER RICHARD PHILLIPS?, LUKAS GALLMANN!,
MARTIN MARTY FEJER?, and URrsuLA KELLER!' —
!'Department of Physics, Institute of Quantum Electronics,
ETH Zurich, 8093 Zurich, Switzerland — 2Edward L. Ginz-
ton Laboratory, Stanford University, Stanford, California
94305, USA

We present an ultra-broadband optical parametric chirped-
pulse amplifier producing femtosecond pulses in the mid-
infrared with 115-MW peak power. A record-high average
power of 700 mW is achieved. The use of apodized aperiod-
ically poled LiNbO3 amplifiers yields clean 75-fs pulses at
100 kHz and 110-fs pulses at 50 kHz repetition rate.

MoB.3 (206) Mon 11:15
Multi-millijoule few-cycle pulses in mid-IR: gener-
ation and applications — eAUDRIUS PuGzLYS!, SKIR-
MANTAS ALISAUSKAS', GIEDRIUS ANDRIUKAITIS!, TADAS
BALCIUNAS!, DANIIL KARTASHOV!, MING-CHANG CHENZ,
TENIO POPMINTCHEV?, AUDRIUS ZAUKEVICIUS?, GIN-
TARAS VALIULIS?, and ANDRIUS BALTUSKA! — 'Photonics
Institute, Vienna University of Technology, Gusshausstrasse
27/387, 1040 Vienna, Austria — 2JILA, University of Col-
orado at Boulder, Boulder, CO 80309-0440 USA — 3Dep.
of Quantum Electronics, Vilnius University, Sauletekio ave.
9, Vilnius, Lithuania
We present and characterize a compact 20-Hz-repetition-
rate mid-IR OPCPA system delivering 12 mJ, 83 fs pulses
at 3.9 um. With the system we demonstrate generation of
bright coherent X-ray supercontinua extending to 1.6 keV,
studies on generation of lower-order harmonics and filamen-
tation as well as efficient lasing from a filament.

MoB.4 (187) Mon 11:30

Location: Oscar Klein - Lecture Hall

Two-color pumped OPCPA emitting 450 THz
broadband spectra with 1 uJ of pulse energy at
200 kHz repetition rate — e ANNE HaRrRTH!2, MARCEL
ScuurTze!, TINO LANGY2, THOMAS BINHAMMER?, STE-
FAN Rauscu?, and UWE MORGNER"2? — !Leibniz Univer-
sitéit Hannover, Hannover, Germany — 2Centre for Quan-
tum Engineering and Space-Time Research (Quest), Han-
nover, Germany — 3VENTEON Laser Technologies GmbH,
Garbsen, Germany

We present a double-stage non-collinear parametric ampli-
fier pumped with two different wavelengths. The system
operates at 200 kHz and delivers pJ pulse energies with a
1.5-octaves spanning spectrum, supporting a Fourier limited
pulse duration of 2.5 fs. Compression of the inner part leads
to sub-5 fs pulse duration.

MoB.5 (166) Mon 11:45
Measurement and control of OPA-induced phase
in ultra-broadband parametric amplifiers - To-
wards energetic single-cycle optical pulses —
¢JAN ROTHHARDT'?, STEFAN DEMMLER', STEFFEN
HApricu!?, JAKE BROMAGE®, JENS LiMPERTY?, and
ANDREAS TUNNERMANNY? — !Friedrich Schiller Univer-
sity Jena, Abbe Center of Photonics, Institute of Applied
Physics, Albert-Einstein-Strafle 15, 07745 Jena, Germany —
2Helmholtz-Institute Jena, Frobelstieg 3, 07743 Jena, Ger-
many — >University of Rochester, Laboratory for Laser En-
ergetics, 250 FEast River Road, Rochester, NY 14623 USA

We present measurements of the spectral phase which is in-
duced by the amplification process in an ultra-broadband
OPCPA system. The measurements agree well with theory.
Compensation of this phase leads to Fourier-limited pulses
with less than two-optical cycles duration and potentially
allows reaching single-cycle pulse durations in the future.

MoB.6 (196) Mon 12:00
Second harmonic generation in a CW diamond
Raman laser for tunable visible emission —
DANIELE PARROTTA, ALAN KEMP, MARTIN DAWSON, and
o JENNIFER HASTIE — Institute of Photonics, University of
Strathclyde, 106 Rottenrow, Glasgow G4 ONW, UK

Tunable, visible emission from a frequency-doubled CW dia-
mond Raman laser intracavity pumped by an InGaAs-based
semiconductor disk laser is reported. Maximum output
power of 1.5W at 614nm was achieved, with good beam
quality (M271.3) and emission linewidth of ~0.1nm. The
visible emission was tuned from 604.5-619.5nm.

14: Lunch Break

Time: Monday 12:15-13:30
Lunch Break

Location: Lunch

SS3: Summer School Lecture 3



Monday

Chaired by Jens Limpert, Friedrich-Schiller-University Jena, Germany

Time: Monday 13:30-14:15 Location:

Understanding fiber amplifiers - Dr Paschotta - Part 1

16: Break
Time: Monday 14:15-14:30 Location:
Break
SS3: Summer School Lecture 3
Chaired by Jens Limpert, Friedrich-Schiller-University Jena, Germany
Time: Monday 14:30-15:15 Location:

Understanding fiber amplifiers - Dr Paschotta - Part 2

18: Discussion

Time: Monday 15:15-15:30 Location:

Discussion

19: Coffee Break
Time: Monday 16:00-16:45
Coffee Break

SS4: Summer School Lecture 4

Chaired by Thomas Siidmeyer, University of Neuchatel, Switzerland

Time: Monday 16:45-17:30 Location:

Ultrashort-pulse lasers for bioimaging applications - Prof. French - Part 1

21: Break
Time: Monday 16:45-17:00 Location:
Break
SS4: Summer School Lecture 4
Chaired by Thomas Stidmeyer, University of Neuchéatel, Switzerland
Time: Monday 17:00-17:45 Location:

Ultrashort-pulse lasers for bioimaging applications - Prof. French - Part 2

23: Discussion

Time: Monday 17:45-18:00 Location:

Discussion

SS5: Summer School Lecture 5
Chaired by Ingmar Hartl, IMRA America, Ann Arbor, MI, USA

Time: Tuesday 8:00-8:45 Location:

Mid-infrared fiber lasers - Prof. Jackson - Part 1

25: Break

Oscar Klein - Lecture Hall

Oscar Klein - Lecture Hall

Oscar Klein - Lecture Hall

Oscar Klein - Lecture Hall

Location: Main Hall Area

Oscar Klein - Lecture Hall

Oscar Klein - Lecture Hall

Oscar Klein - Lecture Hall

Oscar Klein - Lecture Hall

Oscar Klein - Lecture Hall



Tuesday

Time: Tuesday 8:45-9:00
Break

Location: Oscar Klein - Lecture Hall

SS5: Summer School Lecture 5
Chaired by Ingmar Hartl, IMRA America, Ann Arbor, MI, USA

Time: Tuesday 9:00-9:45
Mid-infrared fiber lasers - Prof. Jackson - Part 2

Location: Oscar Klein - Lecture Hall

27: Discussion

Time: Tuesday 9:45-10:00

Discussion

Location: Oscar Klein - Lecture Hall

28: Coffee Break

Time: Tuesday 10:00-10:30
Coffee Break

Location: Main Hall Area

SS6: Summer school lecture 6
Chaired by Valdas Pasiskevicius, Royal Institute of Technology, KTH, Sweden

Time: Tuesday 10:30-11:15

Location: Oscar Klein - Lecture Hall

High Armonics, Attosecond generation, Prof. L’Huillier - Part 1

30: Break

Time: Tuesday 11:15-11:30
Break

Location: Oscar Klein - Lecture Hall

S$S6: Summer school lecture 6
Chaired by Valdas Pasiskevicius, Royal Institute of Technology, KTH, Sweden

Time: Tuesday 11:30-12:15

Location: Oscar Klein - Lecture Hall

High Armonics, Attosecond generation, Prof. L’Huillier - Part 2

32: Discussion

Time: Tuesday 12:15-12:30

Discussion

Location: Oscar Klein - Lecture Hall

33: Lunch Break

Time: Tuesday 12:30-13:30
Lunch Break

Location: Lunch

TuP: Poster Session |

Time: Tuesday 13:30-14:30

TuP.1 (25) Tue 13:30
CW VECSEL Raman laser with tunable lime-

yellow-orange output — JIPENG LIN', eHELEN M.
Pask!, Davip J. SPENCE', CralG J. HAMILTON?, and
GRrRAEME P. A. MaALcoLM? — !Department of Physics

and Astronomy, Macquarie University, Sydney, New South
Wales 2109, Australia — 2M-Squared Lasers Ltd, 1 Technol-

Location: Main Hall Area

ogy Terrace, Todd Campus, Maryhill Road, Glasgow, G20
0XA

A compact CW VECSEL-pumped KGW Raman laser with
intracavity sum-frequency-mixing was demonstrated. Two
separate tunable emissions bands (548.5-566nm and 577.5-
596nm) were obtained. The maximum output powers for



Tuesday

SFG and SHG were 0.8W at 560 nm and 0.52W at 592.5
nm.

TuP.2 (225) Tue 13:30
4 - 5 um wavelength radiation generated by
mid-IR lasers — eHELENA JELINKOVA!, Maxim E.
DOROSHENKO?, JAN SULC!, MICHAL JELINEK', MICHAL
NeEMEC!, TasoLtan T. Basiev?, Virary Komar?,
ALEXANDER GERASIMENKO?®, VYACHESLAV PUZIKOV?,
VALERII BaADIKOV?, and DMITRI BaADIKOV* — !Czech
Technical University in Prague, Faculty of Nuclear Sciences
and Physical Engineering — 2A. M. Prokhorov General
Physics Institute, Russian Academy of Sciences, Laser Ma-
terials and Technology Research Center, — 3Institute for
Single Crystals, NAS of Ukraine, 60 Lenin Ave., Kharkiv,
61001 Ukraine — *Kuban State University, May 9th Street
46a, 350040 Krasnodar, Russian Federation

Dy:PbGa2S4 and Fe:ZnSe lasers generated in 4-5 um region
at room temperature were investigated. The generated en-
ergy, pulse-length, and the slope efficiency with respect to
the absorbed energy were 7 mJ, 120 us, 8%, respectively for
Dy:PbGa2S4 laser, and 1.3 mJ, 120 ns, 30 %, respectively
for Fe:ZnSe system.

TuP.3 (27) Tue 13:30
1064 nm pumped CdSiP2 optical parametric oscil-
lator generating 400 ps pulses near 6150 nm at 1-
10 kHz repetition rates — GEORGI MARCHEV!, PAOLO
DavLLoccHIO?, FEDERICO PIRZIO?, ANTONIO AGNESIZ,
GIANCARLO REALI?, eVALENTIN PETROV!, ALEKSEY
TyAzZHEV!, PETER SCHUNEMANN?, and KEVIN ZAWILSKI®
— 'Max-Born-Institute for Nonlinear Optics and Ultrafast
Spectroscopy, 2A Max-Born-Str., D-12489 Berlin, Germany
— 2INFN and Dipartimento di Elettronica dell Universita di
Pavia, Via Ferrata 1 - 27100 Pavia, Italy — 3BAE Systems,
Inc., MER15-1813, P.O. Box 868, Nashua, NH 03061-0868,
USA

A short cavity optical parametric oscillator based on CdSiP2
generates ~400ps idler pulses near 6150nm under 1064nm
pumping at a variable repetition rate of 1-10kHz. Quantum
conversion efficiency of 9.5% is achieved although the sig-
nal pulse experiences <3 cavity round rips within the pump
FWHM.

TuP.4 (173) Tue 13:30
Applicability of Graphene Flakes as Saturable Ab-
sorber for Bulk Solid-State Lasers — ¢JUN WaAN KiM,
SUuN YouNG CHol, Bo HEE JuNG, DoNG-IL YEOM, Ki-
HONG KiMm, and FABIAN ROTERMUND — Department of
Physics and Division of Energy Systems Research, Ajou Uni-
versity, Suwon 443-749, Korea

We report for the first time the applicability of graphene
flakes as saturable absorber for bulk solid-state laser mode-
locking. The graphene flakes-based saturable absorber
mode-locked Cr;forsrerite laser delivers 131 fs long pulses
at 75 MHz with an output power of 78 mW.

TuP.5 (10) Tue 13:30
Experiments and modeling of energetic and spec-
tral properties of triple photons third-order down-
conversion in KTiOPO4 — eADRIEN BORNE', AU-
DREY DOT!, BENOIT BOULANGER!, PATRICIA SEGONDS!,

CORINNE FELIX!, KAMEL BENCHEIKH?, and JUAN
ARIEL LEVENSON? — !Institut Néel, grenoble, France —
2Laboratoire de Photonique et Nanostructures, Marcoussis,
France

We performed the study of the spectral and energetic prop-
erties of triple photons generated by a down-conversion
parametric process in KTP. Our model takes into account
the beams spectral linewidths and a parasitic Kerr effect.

TuP.6 (28) Tue 13:30
Passively Q-switched Tm:LiLuF4 laser with 1.26 mJ
output energy — HAOHAI YU"2, ¢ VALENTIN PETROV!,
UWE GRIEBNER!, DANIELA PARISI?, STEFANO VERONESI®,
and MAURO ToNELLI® — 'Max Born Institute for Nonlin-
ear Optics and Short Pulse Spectroscopy, 2A Max-Born-
Str., D-12489 Berlin, Germany — 2State Key Laboratory of
Crystal Materials and Institute of Crystal Materials, Shan-
dong University, 250100 Jinan, China — 3NEST Istituto
Nanoscienze-CNR, and Dipartimento di Fisica dell Univer-
sita di Pisa, Largo B. Pontecorvo 3, 56127 Pisa, Italy

We demonstrate passively Q-switched diode-pumped
Tm3+:LiLuF4 laser operation near 1900 nm. Stable passive
Q-switching with Cr2+:ZnS saturable absorbers resulted in
minimum pulse duration of 7.6 ns and maximum pulse en-
ergy and peak power of 1.26 mJ and 166 kW, respectively,
at a repetition rate of 161 Hz.

TuP.7 (49) Tue 13:30
Generation of ultrashort optical-vortex pulses in
few-cycle regime — eKEISAKU YAMANE, YASUNORI
Tobpa, and RyuJI MORITA — Department of Applied
Physics, Hokkaido University, and JST, CREST, Kita-13,
Nishi-8, Kita-ku, Sapporo, 060-8628 Japan

We succeeded in generating 2.3-cycle, 5.9-fs, 56-uJ ultra-
short optical-vortex pulses by optical parametric amplifica-
tion. A fork-like interferogram showed that the topological
charge was conserved during the amplification process. To
the best of our knowledge, it is the first generation of optical
vortex pulses in the few-cycle regime.

TuP.8 (39) Tue 13:30
14 W High-Efficient cw Yb:KGd(WO04)2 Laser with
Low Thermo-Optic Aberrations — ePAVEL LOIKO!,
VIKTOR KISEL!, KONSTANTIN YUMASHEV!, NIKOLAY
KuLEsHOV!, and ANATOLY PAVLYUK? — !Center for Op-
tical Materials and Technologies, Belarusian National Tech-
nical University, Minsk, Belarus — 2Nikolaev Institute for
Inorganic Chemistry, Siberian Branch of Russian Academy
of Sciences, Novosibirsk, Russia

Thermal lensing was characterized in Ng-cut monoclinic
Yb:KGdW laser crystal under diode pumping. Thermal
lens was found to be positive for rays lying in all merid-
ional planes and slightly astigmatic. This athermal crystal
was utilized to produce 14W cw Yb:KGdW laser with slope
efficiency of 76% and low thermo-optic aberrations.

TuP.9 (87) Tue 13:30
Ultrafast Composite-Thin-Disk Cryogenic Yb:YAG
Laser Driver — eoLuUis E. Zaprata!, EDUARDO
GRrRANADOS!, KvyuNGg-HAN HonNG!, and Franz X.
KAERTNER!? — MIT-RLE, Cambridge, MA, USA —



Tuesday

2DESY and University of Hamburg, Hamburg, Germany

We propose and analyze a composite-thin-disk technol-
ogy based on cryogenic Yb:YAG for constructing high en-
ergy picosecond lasers for pumping of optical parametric
chirped pulse amplifiers. The storage amplifiers thermo-
mechanics/thermo-optics coupled with an image relayed
multi-pass architecture predicts high beam-quality at high
average power

TuP.10 (101) Tue 13:30
Mode-locked Yb?>t-doped Lu3zAl;0,, ceramic laser
— oHIROAKI NAKAO!, AKIRA SHIRAKAWA'!, KEN-ICHI
UeDpA!, HIDEKI YAGI?, and TAKAGIMI YANAGITANI?
— lInstitute for Laser Science, University of Electro-
Communications, 1-5-1 Chofugaoka, Chofu, Tokyo 182-
8585, Japan — 2Takuma Works, Konoshima Chemical Co.,
Ltd., 80 Kouda, Takuma, Mitoyo-gun, Kagawa 769-1103,
Japan

Yb3*:LuzAlsO19 ceramic is promising material for thin-disk
laser due to its higher emission cross section and thermal
conductivity than that of Yb3t:Y3Al5015 at Cyy > 2-3%.
The optical property and first mode-locked laser operation
of Yb3t:LugAl5015 ceramic with 200 mW average output
power and 699 fs pulse duration is reported.

TuP.11 (5) Tue 13:30
Efficient, simultaneous dual-wavelength emission at
1.06 and 1.34 ym in Nd:GdVO, laser crystal —
oNICOLAIE PAVEL, GABRIELA SALAMU, OANA SANDU,
ALINA ToNEscu, CATALINA BRANDUS, FLAvius VoIcCu,
and TRAIAN DASCALU — National Institute for Lasers,
Plasma and Radiation Physics, Laboratory of Solid-State
Quantum Electronics, Bucharest R-077125, Romania

A diode-pumped Nd:GdVOQy laser that generates up to 6.8
W powers simultaneously at 1.06 and 1.34 um, having the
1.06-pm transition power ratio adjustable, is demonstrated.
Furthermore, a Nd:GdVOy laser that yields simultaneous
emission at the two fundamental wavelengths and that gen-
erates concomitant green light at 0.53 pm is realized.

TuP.12 (85) Tue 13:30
Spectral and Temperature Dependencies of Refrac-
tive Indices for Uniaxial M+ T3*(W/MoO,), Laser
Host Crystals — PaveL Loiko!, XiuMEr Han2, KON-
STANTIN V. YUMASHEV!, MARiA DOLORES SERRANOZ,
NikorAy KurLesHOv!, CONCEPCION CASCALES?, and
oCARLOS ZALDO? — lCenter for Optical Materials and
Technologies, Belarusian National Technical University,
220013 Belarus, Minsk, 65/17 Nezavisimosti Ave. —
2Instituto de Ciencia de Materiales de Madrid, Consejo Su-
perior de Investigaciones Cientificas, ¢/ Sor Juana Inés de
la Cruz 3, 28049 Madrid, Spain

The anisotropy and dispersion of refractive indices and
thermo-optic coeflicients are investigated for uniaxial
M+T3(W/MoQy)2 laser host crystals. They are charac-
terized by low birefringence An~ 10~2 and negative dn/dT
due to large volumetric thermal expansion. The dependence
of the refractive indices and group velocity dispersion on the
crystal composition is investigated.

TuP.13 (67) Tue 13:30

Dependence of the Raman gain coefficient in dia-
mond on pump wavelength — eVASILI SAVITSKI, SEAN
REILLY, and ALAN KEMP — Institute of Photonics, Uni-
versity of Strathclyde, SUPA, 106 Rottenrow, Glasgow, G4
ONW, UK

Pump-probe and stimulated Raman scattering threshold ex-
periments are used to give absolute and relative measure-
ments of the SRS gain coefficient in CVD-grown single-
crystal diamond. Both approaches indicate that the SRS
gain coefficient is inversely proportional to the pump wave-
length between 450 and 1450 nm.

TuP.14 (17) Tue 13:30
Thermal Lensing in CW Intracavity Raman Lasers
— eGERALD M BONNERM?, TAKASHIGE OMATSU®, AN-
DREW J LEE', ALaN KEeEMP2, JrvaNG WanNG?, HuAl-
JIN ZHANG*, and HELEN M Pask!' — 'MQ Photon-
ics, Macquarie University, Sydney, Australia — Z2Institute
of Photonics, University of Strathclyde, Glasgow, UK —
3Graduate School of Advanced Integration Science, Chiba
University, Chiba, Japan — *State Key Laboratory of Crys-
tal Materials, Shandong University, Jinan, China

Thermal problems often limit the performance of crystalline
Raman lasers. Interferometric measurements of the thermal
lenses in CW intracavity Raman lasers will be presented.
The effect of these lenses on the behaviour of Raman laser
cavities will be analysed and the implications for future Ra-
man laser design will be discussed.

TuP.15 (50) Tue 13:30
Spectral Broadening in CW Intracavity Raman
Lasers — oGERALD M BONNERY2, ANDREW J LEE!,
JIvyANG WANG?, HUALIIN ZHANG?, HELEN M PAsk!, and
DaviD J SPENCE! — 'MQ Photonics, Macquarie Univer-
sity, Sydney, Australia — 2Institute of Photonics, University
of Strathclyde, Glasgow, UK — 3State Key Laboratory of
Crystal Materials, Shandong University, Jinan, China

Significant spectral broadening of the fundamental field oc-
curs in intracavity Raman lasers as the Raman process
presents a loss to the centre of the fundamental line. Theo-
retical and experimental investigations of this phenomenon
will be presented and possible approaches to controlling it
will be discussed.

TuP.16 (84) Tue 13:30
Spectral analysis of multi-beam pumped Non-
Collinear Optical Parametric Amplifiers — e¢BENOIT
TROPHEME!, GABRIEL MENNERAT?, and BENOIT
BOULANGER® — 'CEA DAM CESTA Le Barp France —
2CEA SACLAY DSM Gif-sur-Yvette France — 3Institut
Néel CNRS Grenoble France

From spectral analysis of multi-beam pumped OPA experi-
ments, we demonstrated the need of single-mode pumps to
avoid cascading effects and that these pumps can be mutu-
ally incoherent without any degradation of the signal spec-
tral quality.

TuP.17 (89) Tue 13:30
Enhancement of Cavity-Length Detuning Tolerance
in Diffraction-Grating Narrowed Synchronously
Pumped Optical Parametric Oscillators — ¢CEDRIC
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LAPORTE, ANTOINE GODARD, JEAN-BAPTISTE DHERBE-
COURT, JEAN-MICHEL MELKONIAN, and MYRIAM RAY-
BAUT — ONERA - the French Aerospace Lab, F-91123
Palaiseau cedex, France

Line-narrowing of a synchronously-pumped OPO using an
intracavity diffraction grating leads to an increase of the
resonator-length detuning tolerance. We show that this ef-
fect, studied at 1.5 pm and 2.0 pm signal wavelengths, is due
to resonant beam geometric adaptation within the cavity.

TuP.18 (69) Tue 13:30
Diode pumped Tm:BaYLuF8 2 micron cw laser:
first evidence with a mnovel host — eSTEFANO
VERONESI, DANIELA PARISI, AZZURRA VOLPI, and MAURO
ToNELLI — NEST Istituto Nanoscienze-CNR, and Diparti-
mento di Fisica dell*Universita‘ di Pisa, I-56127 Pisa, Italy

We demonstrate, for the first time, diode-pumped
Tm3+:BaYLuF8 laser operation near 1.9 micron in cw. The
slope efficiency with respect to the absorbed power was
about 28% and the emitted power 110 mW with a threshold
of 87 mW. Power scaling experiments are in progress.

TuP.19 (188) Tue 13:30
Experiment and simulation of optical parametric
amplified pulses inherently including parasitic, cas-
caded, and spatial effects — oTINO LANG'2, ANNE
HARTHY2, MARCEL SCcHULTZE', and UWE MORGNER'?
— !nstitute of Quantum Optics, Leibniz Universitit Han-
nover, Welfengarten 1, 30167 Hannover, Germany —
2Centre for Quantum Engineering and Space-Time Research
(QUEST),Welfengarten 1, 30167 Hannover, Germany

We compare measured spectra of different stages and geome-
tries of home-build OPCPA-systems to novel simulation re-
sults. The prominent characteristic features are reproduced
and understood by the dispersive compression of the neg-
atively chirped idler, the wavelength dependent spatial or
temporal separation or cascaded effects.

TuP.20 (211) Tue 13:30
Yhb:CaF2 diode-pumped millijoule nanosecond laser
tunable from 1030 to 1065nm — eANTOINE
CourJAUD!, VINCENT CLET'!, JEAN-LOUIS DOUALAN?,
PATRICE CAMY?, RICHARD MONCORGE?, and ERIC
MoTTAY! — 'Amplitude Systemes, 6 allée des Lumieres,
Batiment MEROPA, Cité de la Photonique, 11 av-
enue de Canteranne 33600 PESSAC, France — 2CIMAP,
UMRG6252 CNRS-CEA-ENSICAEN, Université de Caen, 6
Blvd Maréchal Juin, 14050 CAEN, France

We report a broadly tunable nanosecond diode-pumped
laser source based on Yb:CaF2. The Q-switched cavity de-
livers pulses ranging from 1030 up to 1065 nm in the milli-
joule range at 300Hz repetition rate.

TuP.21 (221) Tue 13:30
Thermal management for high power VECSEL
emission in the near- and the mid-IR — eMATHIEU
DEVAUTOUR', ADRIEN MICHON?, GREGOIRE BEAUDOIN?,
ISABELLE SAGNES?, LAURENT CERUTTI', and ARNAUD
GARNACHE! — !Institut d’Electronique du Sud, CNRS
UMR5214, Université Montpellier 2, France — 2Laboratoire
de Photonique et Nanostructures, CNRS UPR20, 91460

Marcoussis, France

Technological process for thermal management of VECSEL
is reported. Substrate is removed through wet selective etch-
ing and an electrolytic gold layer is added on the chip. 1.2
W and 11.6 mW maximum power and 7 K/W and 90 K/W
thermal resistance are measured for GaAs- and GaSb-based
chips.

TuP.22 (128) Tue 13:30
Towards complete monolithic integration of
microjoule-level femtosecond ytterbium fiber lasers;
— eALMA FERNANDEZz!, THOMAS ANDERSENZ, TOBIAS
FLORY!, LINGXIAO ZHU', ALMANTAS GALVANAUSKAS?,
ANDRIUS BALTUSKA!, and AART VERHOEF! — lInstitut
fiir Photonik, Technische Universitiat Wien, Gusshausstrasse
27/387, Vienna, Austria — 2NKT Photonics A/S, Blokken
84, 3460 Birkergd, Denmark — 3Center for Ultrafast Optical
Science, University of Michigan, Ann Arbor, MI 48109-2099,
USA

We present first pulse compression results from an all
Ytterbium-fiber chirped pulse amplifier. The use of a disper-
sion engineered fiber stretcher and a 25 meter long hollow-
core photonics bandgap fiber allowed to obtain 250 nlJ,
220 fs pulses, opening the door to direct fiber delivery of
microjoule-energy femtosecond laser pulses.

TuP.23 (53) Tue 13:30
Simulations and Experiments of a Lateral Pumped
Fiber Combiner for Monolithic Fiber Laser and Am-
plifier Systems — ¢THOMAS THEEG!, HAKAN SAYINC!2,
JOrRG NEUMANNY2, and DIETMAR KracHT!? — lLaser
Zentrum Hannover e.V. — 2Centre for Quantum Engineer-
ing and Space-Time Research (QUEST)

We present an all-fiber component capable to combine up to
6 multi-mode pump sources up to several hundreds of watt
of pump power in conjunction with a signal feedthrough of-
fering the possibility to pass a high power signal in forward
and in reverse direction.

TuP.24 (154) Tue 13:30
Broadband Cascaded Four-Wave Mixing Gener-
ation in a Photonic Crystal Fibre at 1 um
— eMATEUSZ WYSMOLEK"2, HAKAN SAYINC'2, JOSE
CHAVEZ Bocacio*, ROGER HAYNES?, MARTIN M. RoTH?,
UWE MORGNERM?3, JORG NEUMANN'2 and DIETMAR
KrAcHT'? — !'Laser Zentrum Hannover e. V., Hol-
lerithallee 8, D-30419 Hannover, Germany — 2Centre for
Quantum Engineering and Space-Time Research QUEST,
Welfengarten 1, D-30167 Hannover, Germany — 3Institut
flir Quantenoptik, Leibniz Universitdt Hannover, Welfen-
garten 1, D-30167 Hannover, Germany — *innoFSPEC-
VKS, Leibniz-Institut fiir Astrophysik Potsdam, An der
Sternwarte 16, D-14482 Potsdam, Germany

Broadband cascaded four-wave mixing optical frequency
comb (CFWM) around lum is presented. The cascade is
generated from two-tone low power pulsed seed lasers. The
comb spans between 806nm and 1400nm. To the best of
our knowledge it is the first demonstration of a fibre based
CFWM frequency comb at lum.

TuP.25 (151) Tue 13:30
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Er:LiLuF4 upconversion waveguide laser fabricated
by femtosecond-laser writing — e FRANCESCA MOGLIA,
SEBASTIAN MULLER, THOMAS CALMANO, and GUNTER
HUBER — Institut fiir Laser-Physik, Universitdt Hamburg,
Luruper Chaussee 149, 22761 Hamburg, Germany

The first crystalline erbium-doped fluoride upconversion
waveguide laser is presented. Waveguides were written in
an Er:LiLuF4 crystal via direct femtosecond-laser writing
technique. By Ti:Sapphire pumping at 974 nm, laser oscil-
lation at 540.6, 551.5 and 850 nm was achieved.

TuP.26 (19) Tue 13:30
withdrawn 21/06
Optically Controllable All-fiber based Phase Shifter
— eP. C. PENG!, V. K. S. Hs1a02, T. L. CHANG', and H.
Y. CHEN! — !Department of Electro-Optical Engineering,
National Taipei University of Technology, Taipei, Taiwan,
R.O.C. — 2Department of Applied Materials and Optoelec-
tronic Engineering, National Chi Nan University, Nantou,
Taiwan, R.O.C.

This investigation demonstrates an optically controllable
side-polished fiber phase shifter operating in the telecom-
munication wavelength of 1.55 pm. Experimental results
indicate that the proposed phase shifter can be used in mi-
crowave photonic systems.

TuP.27 (138) Tue 13:30
TEMO0O mode content measurements on a large

core passive CCC fiber — eoMALTE Karow!?,
JOrG NEUMANN'2, DIETMAR KracHT'?, and PETER
WESSELS"'?2 — !Laser Zentrum Hannover e.V., Hol-

lerithallee 8, 30419 Hannover, Germany — 2Centre for
Quantum Engineering and Space-Time Research - QUEST,
Welfengarten 1, 30167 Hannover, Germany

The overlap of a single-frequency signal, transmitted
through a passive chirally coupled core fiber (42 microm-
eter mode field diameter) with the TEM00 mode of a non-
confocal ring cavity is measured. For different fiber bending
diameters and power levels, the obtained fractional funda-
mental mode content was always >96%.

TuP.28 (217) Tue 13:30
Gain-switched laser-diode seeded Ytterbium fiber
amplifier delivering 11ps laser pulses at >0.5MW
peak power — eMANUEL RYSER', SOENKE PIiLz', AN-
DREAS BURN!, and VALERIO RomMaNO'? — !Institute of
Applied Physics, University of Bern, Sidlerstrasse 5, CH-
3012 Bern, Switzerland — 2Bern University of Applied
Sciences, ALPS, Pestalozzistrasse 20, CH-3400 Burgdorf,
Switzerland

A gain-switched laser-diode was used as seed for a multi-
stage fiber-amplifier. The final amplification was done with
a cladding pumped Yb-doped large-mode-area fiber with
a subsequent rod-type fiber and yielded pulse energies of
>5.7ud at pulse peak-powers of >0.5MW. The pulse dura-
tion was 11ps at a repetition rate of 1MHz.

TuP.29 (212) Tue 13:30
Experimental investigation of light propagation in
tapered fiber with very large core size — JUHO
KERTTULA!, o VALERY FILIPPOV!, YURI CHAMOROVSKIIZ,

VAsILI) USTIMCHIK2, KONSTANTIN GOLANT?, and OLEG
OKHOTNIKOV! — !Optoelectronics Research Centre, Tam-
pere University of Technology, P.O. Box 692, 33101 Tam-
pere, Finland — 2Institute of Radio and Electronics of the
Russian Academy of Sciences, Mokhovaya 11, bld.7, 125009
Moscow, Russia

In this paper we have experimentally studied the evolution
of the parameters of radiation propagating in a long (up to
20m) adiabatic taper with an 117um core diameter at the
wide part (NA 0.11). The longitudinal distribution of the
divergence, M2, mode content and polarization properties
have been investigated in details.

TuP.30 (68) Tue 13:30
All-fiber erbium laser system for producing tunable
optical pulses in the range of 1.7-2.5 ym with GeO2-
doped fibers — eELENA ANASHKINA, ALEXEY ANDRI-
ANOV, SERGEY MURAVIEV, MAXIM KOPTEV, and ARKADY
Kim — Institute of Applied Physics, Russian Academy of
Sciences,46 Ulyanov st., 603950 Nizhny Novgorod, Russia

We present an all-fiber system consisting of an Er:fiber laser
source, GeO2-doped fibers for producing 50-150 fs optical
pulses in the range of 1.7-2.5 pm, which can be used as a
seed for Tm:fiber as well as for Cr:ZnSe amplifiers.

TuP.31 (148) Tue 13:30
Measurement of effective refractive-index differ-
ences in a few-mode fiber by axial fiber stretching
— o JUHA-MATTI SAVOLAINEN and PETER BALLING — De-
partment of Physics and Astronomy, University of Aarhus,
Ny Munkegade 120, 8000 Aarhus C, Denmark

A method for measuring effective refractive-index differences
in a few-mode fiber by applying axial fiber stretching is de-
scribed. Interference between LP01 and LP11 and in some
cases also between LP11 and LP21 are observed. The results
agree well with theoretical predictions.

TuP.32 (181) Tue 13:30
Similariton-Induced Temporal Lens for Ul-
trafast Photonics — eLEVON  MOURADIAN!,
ARAM ZEYTUNYAN', GAREGIN YESAYAN!, FREDERIC
LoOURADOUR?, and ALAIN BARTHELEMY? — !Ultrafast
Optics Laboratory, Faculty of Physics, Yerevan State Uni-
versity, 1, Alex Manoogian Street, Yerevan 0025, Armenia
— 2XLIM-UMR 6172 Université de Limoges/CNRS, 123
Avenue Albert Thomas, 87060 Limoges Cedex, France

The concept of similariton-induced parabolic temporal lens
in view of its applications to ultrafast photonics based on
our femtosecond scale experiments is presented. The tem-
poral and spectral focusing, time-to-frequency conversion,
and specificity of "spectral domain Newton rings” in a fiber
aberration-free spectrotemporal lens are the subjects of our
report.

TuP.33 (114) Tue 13:30
Dispersion Measurement of Photonic Crystal Fibers
up to Fifth Order Using Spectral Interferometry —
oTiMEA GROSZ, MIKLOS Kiss, and ATTiLa P. KovAcs —
Department of Optics and Quantum Electronics, University
of Szeged, Szeged, Hungary

Spectral interferograms of a photonic crystal fiber were eval-
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uated by various methods. We found that the Fourier-
transform method provides the higher order dispersion co-
efficients with the best precision. We present a simplified
Fourier-transform method which gives the spatial-temporal
shape of the pulse after the fiber quickly and with high pre-
cision.

TuP.34 (209) Tue 13:30
Investigation of nonlinear spectral broadening
in a ring resonator — eJose CHAVEZ BoGGIO!,
ANDRES RIEZNIK2, MATEUSZ WYSMOLEK>*, HAKAN
Sayinc®4, JorG NEUMANN®#, DIETMAR KRACHT??,
ROGER HAYNES!, and MARTIN M. RoTi! — linnoFSPEC-

VKS, Leibniz-Institut fiir Astrophysik Potsdam, An der
Sternwarte 16, D-14482 Potsdam, Germany — 2Instituto
Tecnologico de Buenos Aires and CONICET, Buenos Aires,
Argentina — 3Laser Zentrum Hannover e.V., Hollerithallee
8, D-30419 Hannover, Germany — *Centre for Quantum
Engineering and Space-Time Research- QUEST, Welfen-
garten 1, D-30167 Hannover, Germany

We numerically investigated the generation of a broadband
optical frequency comb with 80GHz spacing by placing the
nonlinear medium in a ring configuration. It is shown that
the comb bandwidth can be improved by one order of mag-
nitude by appropiate adjustment of the dispersive and non-
linear parameters.

TuA: QPM nonlinear optical materials
Chaired by Shekhar Guha, AFRL, Wright Patterson Air Force Base, OH, USA

Time: Tuesday 14:30-17:00

Keynote TuA.1 (230) Tue 14:30
Advances in quasi-phase-matched nonlinear materi-
als — eMARTIN M. FEJER — Center for Nanoscale Science
and Engineering, Department of Applied Physics, Stanford
University, CA, USA

TuA.2 (30) Tue 15:15
Half-joule class, efficient optical-parametric oscilla-
tion by 10-mm-thick periodically poled Mg-doped
congruent LiNbO3 — eHIDEKI ISHIZUKI and TAKUNORI
TAIRA — Institute for Molecular Science, Okazaki, Japan

We present a next generation of large-aperture periodically
poled Mg-doped LiNbO3 (PPMgLN) device with 10-mm
thickness. Half-joule class, efficient optical parametric oscil-
lation using the 10-mm-thick PPMgLN device in nanosec-
onds region could be realized with total conversion efficiency
> 75%.

TuA.3 (127) Tue 15:30
Progress in Fabrication of sub-um QPM Devices in
Bulk Rb-doped KTP — ¢ ANDRIUS ZUKAUSKAS, CHAR-
LOTTE LILJESTRAND, VALDAS PASISKEVICIUS, FREDRIK
LAURELL, and CARLOTA CANALIAS — Department of Ap-
plied Physics, Royal Institute of Technology, Roslagstulls-
backen 21, 10691 Stockholm, Sweden

We report on the progress in fabrication of sub-micrometer
ferroelectric domain gratings in bulk Rb-doped KTiOPOQOy.
Periodicities as short as 530 nm have been achieved in a 1
mm thick crystal. The different techniques used for sub-um
periodic poling are presented and discussed.

TuA.4 (124) Tue 15:45
ZnGeP; RISTRA OPO in the mid-IR Region
Pumped by a Periodically Poled KTiOPO, Master-
Oscillator Power Amplifier — eNICKY THILMANN!,
GEORG STOEPPLER?, MARC EICHHORN?, VALDAS
PASISKEVICIUS', ANDRIUS ZUKAUSKAS!, and CARLOTA
CaNALIAS! — !Department of Applied Physics, Royal In-
stitute of Technology, Roslagstullsbacken 21, 10691 Stock-
holm, Sweden — 2French-German Research Institute of
Saint Louis ISL, 5 rue du Général Cassagnou, 68301 Saint-

Location: Oscar Klein - Lecture Hall

Louis, France

A ZGP RISTRA OPO is pumped by a PPKTP OPO and
OPA system. Collinear and noncollinear phase matching is
achieved and angle tuning is demonstrated. The maximum
output energy at 6.45 pym was 0.9 mJ at 100 Hz repetition
rate.

TuA.5 (194) Tue 16:00
Tunable, High-Power, All-Periodically-Poled,
Continuous-Wave, Intracavity-Frequency-Doubled
Optical Parametric Oscillator — eKaviTA DEVI!,
SUDDAPALLI CHAITANYA KUMAR!, and MAJID EBRAHIM-
ZADEH'"? ICFO-Institut de Ciencies Fotoniques,
Mediterranean Technology Park, 08860 Castelldefels,
Barcelona, Spain — Z2Institucio Catalana de Recerca i
Estudis Avancats (ICREA), Passeig Lluis Companys 23,
Barcelona 08010, Spain

We report a  high-power,
infrared source tunable across 775-807nm based on
an all-periodically-poled, intracavity-frequency-doubled,
continuous-wave OPO, generating up to 3.2W of SHG power
together with 4.1W of mid-IR idler. The SHG output ex-
hibits passive power-stability better than 3.5% rms (72sec.)
and a linewidth of 8.5MHz in high beam-quality (M2<1.4).

single-frequency,  near-

TuA.6 (175) Tue 16:15
Widely and continuously tunable Optical Para-

metric Oscillator up to 4.8 microns based
on 5%MgO:PPLN crystal cut as a cylinder
— oVINCENT KEMLIN', DaviD JeEGouso!, JEROME

DEBRAY'!, BERTRAND MENAERT!, PATRICIA SEGONDS!,
BENOIT BOULANGER', HIDEKI ISHIZUKI?, and TAKUNORI
TAIRAZ — lInstitut Néel Centre National de la Recherche
Scientifique Université Joseph Fourier 25 rue des Martyrs,
BP 166, F38402 Grenoble Cedex 9 France — 2Laser Re-
search Center for Molecular Science, Institute for Molecular
Science, 38 Nishigonaka, Myodaiji, Okazaki 444-8585, Japan

An Optical Parametric Oscillator based on a 38 mm long
5%MgO:PPLN crystal engineered as a cylinder is reported.
Continuous tuning is achieved from 1.37 microns up to 4.8
microns. First energetical characterizations are presented.
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TuA.7 (136) Tue 16:30
1 W, 2 mJ-Kilohertz, Sub-nanosecond, 3 - 3.5
um Tunable, PPSLT OPO Pumped at 1064 nm —
eDANAIL CHUCHUMISHEV, ALEXANDER GAYDARDZHIEV,
and IVAN BUCHVAROV — Department of Physics, Sofia Uni-
versity, 5 James Bourchier Blvd., BG-1164 Sofia, Bulgaria

We report 2.1 mJ at 0.5 kHz, temperature tunable (3-
3.5bmicons) radiation from a sub-nanosecond, singly reso-
nant PPSLT OPO, pumped at 1064 nm. Idler conversion
efficiency is 18.3%, while the overall quantum conversion ef-
ficiency (both idler and resonating signal) is nearly 52% and
output pulse duration is 700 ps.

TuA.8 (134) Tue 16:45

Enhanced Backward Stimulated Raman Scattering
in Periodically Poled KTiOPO4 — e¢HOON JANG, GUS-
TAV STROMQVIST, ANDRIUS ZUKAUSKAS, CARLOTA CANA-
LIAS, and VALDAS PASISKEVICIUS — KTH, Stockholm, Swe-
den

We report the experimental demonstration of significantly
enhanced backward Stimulated Raman Scattering (SRS) by
suppressing forward SRS in periodically-poled KTP (PP-
KTP) crystals. We investigated thresholds of backward SRS
in PPKTP crystals with different poling periods to explain
the physical mechanism of the enhancement. This can be
employed in BSRS-based devices.

36: Welcome Reception

Time: Tuesday 18:00-19:00

Dinner

Location: City Hall

WeA: Special Symposium ” From Femto-Science to Atto Science: Sources and Applications”
Chaired by Jens Limpert, University of Jena, Germany

Time: Wednesday 8:00-9:45

Invited WeA.1 (231) Wed 8:00
Ultra-fast dynamics in atoms and molecules - Pump-
probe experiments — eMARKUS DRESCHER — Univer-
sity of Hamburg, Department of Physics, Luruper Chaussee
149, 22761 Hamburg, Germany

Ultrashort synchronized XUV, laser- and terahertz pulses
open up new opportunities for dynamics studies on the
time-scale of electronic an nuclear motion. Coherent laser-
and accelerator-based light sources, corresponding special-
ized pump-probe techniques and their application in time-
resolving experiments on atoms and molecules will be dis-
cussed.

WeA.2 (20) Wed 8:30
Visible-OPA-driven tunable coherent EUV source
for free electron laser seeding — ¢GIOVANNI CIRMI"2,
CHIEN-JEN LAI!, EDUARDO GRANADOS)®, SHU-WEI
HuanG!, ALEXANDER SELL!, KYUNG-HAN HoNG!,
JEFFREY Mosgs!, PHILLIP KEATHLEY'!, and FRANZ
KARTNER!2 — !Department of Electrical Engineering and
Computer Science and Research Laboratory of Electron-
ics, Massachusetts Institute of Technology,77 Massachusetts
Ave, Cambridge, MA 02139, USA — 2Center for Free-
Electron Laser Science, DESY and University of Ham-
burg, Notkestrafle 85, D-22607 Hamburg, Germany —
SIKERBASQUE, Basque Foundation for Science, 48011,
Bilbao, Spain

We developed a prototype seed source for free electron
lasers, based on high harmonic generation from a visible
optical parametric amplifier, fully tunable in the 25-100 eV

Location: Oscar Klein - Lecture Hall

range. We studied efficiency and cutoff scaling laws.

Keynote WeA.3 (239) Wed 8:45
Time-delays in ionization: real, imaginary, and
imagined — eMisHA IVANOV — Max Born Institute and
Humboldt University, Berlin, Germany — Imperial College
London, London UK

I will present our recent work on trying to understand how
much time it takes to liberate an electron from an atom or
a molecule, via either one-photon ionization or via optical
tunnelling.

WeA.4 (29) Wed 9:30
Isolated Attosecond Pulse Generation in Transition
Metal Ablation Plumes — ¢T0BIAS WITTING', RASHID
GANEEV!H?, FELIX FRANK!, MARIA TUDOROVSKAYA3,
AMELLE ZAIR', WILLIAM OKELL'!, CHRISTOPHER
HUTCHINGSON', MANFRED LEIN?, JON MARANGOS!, and
Joun Tiscu' — !'Blackett Laboratory, Imperial College
London, Prince Consort Road, London SW7 2AZ, UK —
2Institute of Electronics, 33, Dormon Yoli Street, Tashkent
100125, Uzbekistan — 3Institut fiir Theoretische Physik and
Centre for Quantum Engineering and Space-Time Research
(QUEST), Leibniz Universitat Hannover, Appelstraie 2,
30167 Hannover, Germany

We report experimental and theoretical studies of carrier-
envelope phase (CEP) stabilised few-cycle pulses driven iso-
lated attosecond pulse generation in Mn ablation plumes.
First experimental results using 3.5fs high intensity laser
pulses confirm the numerical simulations.

38: Coffee Break

Time: Wednesday 9:45-10:00
Coffee Break

Location: Main Hall Area
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WeB: Special Symposium ” From Femto-Science to Atto Science: Sources and Applications”
Chaired by Jens Limpert, University of Jena, Germany

Time: Wednesday 10:00-12:15

Invited WeBL.1 (242) Wed 10:00
Attosecond Lighthouses: A new tool for ultrafast
science and metrology — eFABIEN QUERE!, SYLVAIN
MONCHOCE!, HENRI VINCENTI', JONATHAN WHEELERZ,
ANTONIN BOROT?, ARNAUD MALVACHEZ, and RODRIGO
LoPEZ-MARTENS? — 'CEA, IRAMIS, Service des Photons
Atomes et Molécules, F-91191 Gif-sur-Yvette, France —
2Laboratoire d’Optique Appliquée - ENSTA, Chemin de la
Huniere, F-91761 Palaiseau, France

We show how to use spatio-temporally coupled light fields to
generate isolated attosecond pulses. This general *attosec-
ond lighthouse* effect provides a very convenient scheme
for attosecond pump-probe experiments, and constitutes a
powerful new tool for ultrafast metrology. We present the
first experimental evidence of this effect.

WeB.2 (170) Wed 10:30
Isolated Attosecond Pulse Generation at High
Repetition Rate — oMANUEL KREBS!, STEFFEN
HApricu'?, STEFAN DEMMLER', JAN ROTHHARDT!?Z,
JENS LiMPERT'?, and ANDREAS TUNNERMANNDZ3 —
Institute of Applied Physics, Abbe Center of Photonics,
Friedrich-Schiller-Universitat Jena, Albert-Einstein-Str. 15,
07745 Jena, Germany — 2Helmholtz Institute Jena, Frobel-
stieg 3, 07743 Jena, Germany — 3Fraunhofer Institute for
Applied Optics and Precision Engineering, Albert-Einstein-
Str. 7, 07745 Jena, Germany

We present first measurements of supercontinua supporting
isolated attosecond pulses at substantially increased repeti-
tion rate of 150 kHz, which is easily scalable to 1 MHz. This
will enable significant improvements of experiments study-
ing the dynamics of electronic processes by reducing mea-
surement times and increasing signal to noise ratio.

WeB.3 (171) Wed 10:45
Efficient and Power Scalable Collinear XUV Out-
put Coupling of Intracavity Generated High-
Order Harmonics — SIMON HOLZBERGER!2, TOACHIM
Puprkzal, eTINO Emam?, DoMINIK ESSEr*, Jo-
HANNES WEITENBERG®, HENNING CARSTENS!?, PETER
RussBULDT*, JENS LIMPERT?, THOMAS UDEM!, AN-
DREAS TUNNERMANN?, THEODOR W. HANscH!2, FERENC
Krausz!2, and ErRnST FiL! — Max-Planck-Institut fiir
Quantenoptik, Hans-Kopfermann-Str. 1, 85748 Garching,
Germany — 2Ludwig-Maximilians-Universitit Miinchen,
Fakultdt fiir Physik, Am Coulombwall 1, 85748 Garch-
ing, Germany — 3Friedrich-Schiller-Universitit Jena, In-
stitut fiir Angewandte Physik, Albert-Einstein-Str. 15,
07745 Jena, Germany — *Fraunhofer-Institut fiir Lasertech-
nik ILT, Steinbachstr. 15, 52074 Aachen, Germany —
5Lehrstuhl fiir Lasertechnik LLT, RWTH Aachen Univer-
sity, Steinbachstr. 15, 52074 Aachen, Germany

We generate harmonic radiation down to 23 nm in a 78-MHz
femtosecond enhancement cavity and couple it out through
an on-axis opening in a mirror. This concept offers an un-
paralleled flexibility for the driving pulse regarding power,

Location: Oscar Klein - Lecture Hall

bandwidth and polarization, together with a boost of XUV
photon energy and flux.

WeB.4 (223) Wed 11:00
High Brightness XUV Frequency Combs via Intra-
cavity High Order Harmonic Generation — T.K.
ArLison!, A. CingOz', C. Benko!, D.C. Yost!, A.
RuenL?, M.E. FERMANNZ, eI. HARTL?, and J YE! —
LJILA, NIST and the University of Colorado, Boulder, CO
80309-0440, USA — 2IMRA America Inc., 1044 Woodbridge
Ave., Ann Arbor, MI 48105, USA

We present a high brightness XUV frequency comb, capa-
ble of delivering >200 uW of average power per harmonic
in the 50-100 nm wavelength range. We present the first di-
rect frequency comb spectroscopy in the extreme ultraviolet
(XUV) palso discuss ongoing XUV comb coherence studies
via heterodyne beat of two such combs.

WeB.5 (94) Wed 11:15
High-intensity enhancement cavities based on
revolution-symmetric bow-tie cavities — eDAMIAN
N. ScummMpr'?, WiLLiaM P. PurNaM!, and FRANZ
KARTNER!2 — !Research Laboratory of Electronics, Mas-
sachusetts Institute of Technology, 77 Mass Ave Cambridge
MA 02139, USA — 2Center for Free-Electron Laser Science,
DESY and University of Hamburg, Notkestrafie 85, D-22607
Hamburg, Germany

We report on a new Bessel-Gauss enhancement cavity that
can overcome the restrictions of conventional bow-tie cav-
ities. Our novel resonator renders additional out coupling
elements redundant, and allows for higher intensity ratios
between the focus and the mirror surface. This increases
damage threshold and permits higher circulating powers.

WeB.6 (190) Wed 11:30
Sculpted Light Waveforms from a Phase-Locked
Three-color OPA for attosecond control of strong-
field dynamics — STEFAN HAESSLER!, TADAS
BaLcIUNAS!, GUANGYU FAN!, GIEDRIUS ANDRIUKAITIS!,
AUDRIUS Puczrys!, ANDRIUS BALTUSKA!, AMELLE
ZAIR?, RICHARD SQUIBB?, LUKE CHIPPERFIELD?, LESZEK
FraASINSKIZ, JouN TiscH?, and JON MARANGOSZ —
'Photonics Institute, Vienne University of Technology,
Gusshausstrasse 27/387, 1040 Vienna, Austria — 2Imperial
College London, London SW7 2BW, UK

We synthesize millijoule femtosecond pulses with sculpted
optical cycles based on the combination of three phase-
locked pulses of different color, together spanning two oc-
taves, and demonstrate control of efficient HHG via shaping
the waveform. The system is based on a collinear white-
light-seeded OPA driven by a high-energy CEP-locked Yb
CPA.

Invited WeB.7 (241) Wed 11:45
Towards Zeptosecond X-ray Pulses — oTENIO PoP-
MINTCHEV — JILA and University of Colorado at Boulder

We demonstrate bright coherent X-ray supercontinua gen-
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erated through fully phase-matched upconversion of mid-IR
laser light into the keV spectral region. The ultrabroad

bandwidths can support pulse durations of few attoseconds,
scalable to zeptosecond time scales.

40: Lunch Break

Time: Wednesday 12:15-13:30
Lunch Break

Location: Lunch

WeP: Poster Session Il

Time: Wednesday 13:30-14:30

WeP.1 (148) Wed 13:30
Ho:LLF grown by micro-PD: spectroscopy and

efficient laser emission — eSTEFANO VERONESI',
YONGZHUAN ZHANG', MAURO TONELLI', and MARTIN
SCHELLHORN? — INEST Istituto Nanoscienze-CNR and

Dipartimento di Fisica dell’Universita‘ di Pisa, [-56127 Pisa,
Italy — 2French -German Research Institute, ISL, 5, rue du
General Cassagnou, 68301 Saint-Louis, France

We report a spectroscopic investigation and the first laser
emission of a fluoride crystal grown by micro-PD technique.
The Ho:LLF laser, in-band pumped at 1938 nm, yielded a
maximum output power of 7.1W with a slope efficiency of
41%, at lasing wavelength of 2054.2 nm.

WeP.2 (168) Wed 13:30
A frequency-comb-referenced OPO for high-
resolution spectroscopy around 3 micron —
olOLANDA RICCIARDI', EDOARDO DE ToMMASI,
PASQUALE MADDALONI', SIMONA MOSCA!, ALESSANDRA
Rocco!, JEAN-JACQUES ZONDY2, MAURIZIO DE RosAl,
and PAoLo DE NATALE! — 'INO-CNR, Istituto Nazionale
di Ottica, Sezione di Napoli, and LENS, European Labo-
ratory for Nonlinear Spectroscopy, Via Campi Flegrei 34,
1-80078 Pozzuoli (NA), Italy — 2Laboratoire Commun de
Metrologie LNE-CNAM, 61 rue du Landy, 93210 La Plaine
Saint-Denis, France

We report on a cw singly-resonant optical parametric oscil-
lator, emitting more than 1 W between 2.7 and 4.2 micron,
which has been phase-locked to a self-referenced frequency
comb. As a test, we performed saturation spectroscopy of
CHS3I rovibrational transitions around 3.4 micron, resolving
their electronic hyperfine structure.

WeP.3 (169) Wed 13:30

Soft aperture Kerr-lens mode-locked laser
with Yb:CaF2 — eGUILLAUME MACHINET!, FLO-
RENT GUICHARD!, PIERRE SEVILLANO!, ROMAIN
DUBRASQUET!2, PATRICE ~ CAMY?, JEAN-LOUIS

DOUALAN3, RICHARD MONCORGE?, SANDRINE RICAUD*?,
PATRICK GEORGES?, FREDERIC DRUON?, DOMINIQUE
Descamps?, and ErRic CORMIER! — !Université Bordeaux-
CNRS-CEA-UMR 5107, Centre Lasers Intenses et Ap-
plications, 351 Cours de la Libération, F-33405 Talence,
France — 2Azur light System, Cité de la Photonique-
Meropa, 33600 Pessac, France — 3Centre de recherche
sur les Tons, les Matériaux et la Photonique (CIMAP),
UMR 6252 CEA CNRS-ENSICAEN, Université de Caen,
14050 Caen, France — “Laboratoire Charles Fabry, Institut
d’Optique, CNRS, Université Paris Sud, 91127 Palaiseau,

Location: Main Hall Area

France — ®Amplitude Systémes, 11 avenue de Canteranne,
Cité de la Photonique, 33600 Pessac, France

We demonstrate a soft-aperture Kerr-lens modelocking
(KLM) operation in a long Yb:CaF2 crystal optically
pumped by a high brightness fiber laser operating at 976
nm. Stable 117 fs pulses at around 1048 nm are produced
with an average power of 560 mW and a repetition rate of
82 MHz.

WeP.4 (186) Wed 13:30
Holmium-doped KLu(WO04)2 Laser with 67%
Slope Efficiency — VENKATESAN JAMBUNATHAN!,
o XAVIER MATEOS!, MARIA CINTA PujsoL!, JOAN JOSEP
CARrvAaJAL!, FRANCESC DiAz', MAGDALENA AcuILO!,
UWE GRIEBNER?, and VALENTIN PETROVZ — 'FiCMA-
FiCNA group, Universitat Rovira i Virgili (URV), Tarrag-
ona, Spain — 2Max-Born Institute, Berlin, Germany

Resonantly pumped Ho:KLu(WO4)2 lasers of different Ho
concentrations are studied. The optimized laser configura-
tion operating at a wavelength of 2080 nm provides a slope

efficiency approaching 70% with a maximum output power
of 0.5 W.

WeP.5 (205) Wed 13:30
Diode-side-pumped channel waveguide laser —
eDIMITRI GESKUS!, CHRISTOS GRIVASZ, SHANMUGAM
Aravazar', UWE GRIEBNER?, SONIA GARciA BLANCO!,
and MARKUS Porrnau! ntegrated Optical Mi-
croSystems Group, MESA+ Institute for Nanotechnol-
ogy, University of Twente, Enschede, The Netherlands —
2Optoelectronics Research Centre, University of Southamp-
ton, Southampton, United Kingdom — 3Max-Born-Institut,
Forschungsverbund Berlin e.V., Berlin, Germany

Here we demonstrate laser emission from a highly Yb3+-
doped, Microstructured, tapered channel waveguide in
KGdxLul-x(WO4)2 by diode side pumping with a high-
power, multi-mode diode bar via a passive planar waveg-
uide, offering the potential for significantly increased output
powers.

WeP.6 (14) Wed 13:30
”Fiber laser pumped, microsecond, single frequency,
nested cavity OPO for spectroscopy applications in
the 3.0 - 3.5 micrometer range” — eJESSICA BAR-
RIENTOS BARRIA, JEAN-BAPTISTE DHERBECOURT, MYR-
IAM RAYBAUT, ANTOINE GODARD, JEAN-MICHEL MELKO-
NIAN, and MICHEL LEFEBVRE — ONERA, The French
Aerospace Lab, BP 80100, 91123 Palaiseau Cedex, France
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We report on a mid-infrared optical source based on a mi-
crosecond, fiber laser pumped, nested cavities, optical para-
metric oscillator. Power, frequency tuning and frequency
purity are studied and compared to the specifications for
spectroscopy.

WeP.7 (75) Wed 13:30
OPSL-Pumped Laser Operation of Pr®t:SrAl;,0qg
— oFABIAN REICHERT, DANIEL-TIMO MARZAHL, PHILIP
METZ, MATTHIAS FECHNER, NILS-OWE HANSEN, and
GUNTER HUBER — Institute of Laser-Physics, Hamburg,
Germany

In this contribution we present OPSL-pumped laser oper-
ation of Pr3t:SrAl;5019. Direct green laser emission from
an oxide crystal was realized for the first time to the best
of our knowledge. Output powers in the red spectral region
exceeded 1 W.

WeP.8 (177) Wed 13:30
Cherenkov terahertz radiation from fs laser pulses
in Si-LiNbO3-air-metal sandwich structure as a po-
tential mW average power pulsed THz source —
SERGEY BODROV!2, MAXIM TSAREVZ!, IGOR ILYAKOV!,
BoRris SHISHKIN!, EUGENE MASHKOVICH?, SERGEY
GORELOV?, and ANDREY STEPANOV! — !Institute of Ap-
plied Physics, Russian Academy of Sciences, Nizhny Nov-
gorod, 603950 Russia — 2University of Nizhny Novgorod,
Nizhny Novgorod, 603950 Russia

Cherenkov terahertz radiation by optical rectification of
femtosecond laser pulses in a sandwich structure with thin
LiNbO3 layer, Si prism and metal substrate with variable
air gap is experimentally investigated for different pump pa-
rameters. High energy efficiency of 0.3% and possibility of
realization of mW-level THz source are demonstrated.

WeP.9 (182) Wed 13:30
Non-collinear optical parametric oscillator (NOPO)
with femtosecond pulses rapidly tunable from
the VIS to the NIR — eTiNO LaNG"2, CLAUDIA
HoFFMANN!, THOMAS BINHAMMER?, STEFAN Ravscu!-2,
MoRiTZ EMONS!, MARCEL SCHULTZE!, ANNE HARTH!2,
and UWE MORGNER!? — !Institute of Quantum Optics,
Leibniz Universitdt Hannover, Welfengarten 1, 30167 Han-
nover, Germany — 2Centre for Quantum Engineering and
Space-Time Research (QUEST),Welfengarten 1, 30167 Han-
nover, Germany — 3*VENTEON Laser Technologies GmbH,
Hertzstr. 1b, 30827 Garbsen, Germany

We present a non-collinear optical parametric oscillator
based on ultra-broadband chirped mirrors delivering fs-
pulses widely tunable form 650 to 1200 nm. 3 W of output
power could be achieved with 12 W of green pump power
from a home-build frequency-doubled thin disk laser. Spec-
tral ramping up to 1kHz is demonstrated.

WeP.10 (200) Wed 13:30
New compact and stable SPIDER-setup for
complete pulse characterization for pulse dura-
tions up to several 10 ps — eJAN MATYSCHOK!,
OLIVER  PROCHNOW?, DANIEL STEINGRUBE!3,
THOMAS BINHAMMER?, STEFAN RaAuscH'3, and UWE
MORGNER"3* — !Institute of Quantum Optics, Leib-
niz Universitdt Hannover, Welfengarten 1, D-30167 Han-

nover, Germany — 2VENTEON Laser Technologies GmbH,
Hertzstr. 1b, D-30827 Garbsen, Germany — 3Centre for
Quantum Engineering and Space-Time Research (QUEST),
Welfengarten 1, D-30167 Hannover, Germany — *Laser
Zentrum Hannover e.V., Hollerithalle 8, D-30419 Hannover,
Germany

We demonstrate a novel SPIDER setup to measure ultra-
short laser pulses with spectral bandwidths of only a few
nanometers and pulse durations up to the picosecond range.
The setup is free of drifts due to a monolithic glass stretcher
and an etalon.

WeP.11 (168) Wed 13:30
Pulsed polarization sequences from a twisted-mode
Nd:YAG laser passively mode-locked by a SESAM
— oJEREMIE THEVENIN, MARC VALLET, and MARC
BRUNEL — Institut de Physique de Rennes, Université de
Rennes I - CNRS UMR 6251, Campus de Beaulieu, F-35042
Rennes Cedex, France

A mode-locked Nd:YAG laser containing two quarter-wave
plates is shown to emit synchronously two frequency combs
associated to the polarization eigenstates of the cavity. Ex-
periments are in perfect agreement with a modal analysis
predicting the polarization sequences of the pulse train. We
demonstrate locking between the two combs.

WeP.12 (228) Wed 13:30
Tunable diode pumped 2.7 pum laserbased on
Er:CaF, hot-pressed ceramics — ¢JAN SuLC!, MICHAL
NEMEC!, MAXIM E. DOROSHENKO?, HELENA JELINKOVA!,
TASOLTAN T. BasIEVZ, VasiLil A. KONYUSKHIN?, and
VYACHESLAV V. Os1k0? — 'FNSPE,Czech Technical Uni-
versity in Prague, Prague, Czech Republic — 2GPI, Russian
Academy of Sciences, Moscow,Russian Federation

Erbium doped hot-pressed fluoride ceramics CaFs was inves-
tigated as an active medium in diode pumped laser, tunable
using birefringent filter. The laser tuning range extended
from 2692 nm up to 2761 nm. The output energy of 0.2mJ
at 2705 nm was obtained for the absorbed energy 20 mJ.

WeP.13 (111) Wed 13:30
Frequency Noise and Linewidth Properties of a
Mid-IR Quantum Cascade Laser from Cryogenic to
Room Temperature — e¢LIONEL TOMBEZ, STEPHANE
ScHILT, JOAB D1 FRANCESCO, PIERRE THOMANN, and
DANIEL HOFSTETTER — Laboratore Temps-Fréquence, In-
stitut de Physique, Université de Neuchéatel, Neuchatel,
Switzerland

We present the temperature dependence of the frequency
noise and linewidth of a mid-IR quantum cascade laser mea-
sured with the same device from 128K to 303K. While a
sub-MHz linewidth is achieved at room-temperature, it rises
exponentially below 200 K and broadens up to 10 MHz at
low temperature.

WeP.14 (183) Wed 13:30
Analysis of Gold Nanoantennas for Harmonic Gen-
eration Utilising Plasmonic Field Enhancement
— oNILS PFULLMANN!?  CHRISTIAN WALTERMANN!2,
MiLuTIN Kovacev!2, VANESSA KNITTEL?, RUDOLF
BraTscuiTscu®,  DIETER  AKEMEIER?,  ANDREAS
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HUTTEN?, ALFRED LEITENSTORFER?, and UWE
MORGNER"? — 1QUEST Centre for Quantum Engineering
and Space-Time Research — ZInstitut fiir Quantenoptik,
Leibniz Universitdt Hannover — 3Department of Physics
and Center for Applied Photonics, University of Konstanz
— “*Department of Physics, Thin Films and Physics of
Nanostructures, Bielefeld University

We present an analysis of the plasmonic field enhancement
in gold nanoantennas based on FDTD calculations. In ex-
periments we detect radiation at wavelengths of laser har-
monics as well as plasma lines. Experimental issues are
discussed and explained by a theoretical model.

WeP.15 (216) Wed 13:30
CW and quasi-CW operation of a Nd:YLF/KGW
Raman Laser at 1163 nm, 552 nm and 581 nm —
eJoNas Jakutis NETo?, JiPENG LIN!, NIkLAUS UR-
sus WETTER?, and HELEN M. Pask! — 'MQ Photonics
Research Centre, Department of Physics, Macquarie Uni-
versity, Sydney, NSW 2109, Australia. — 2Instituto de
Pesquisas Energéticas e Nucleares, CNEN /SP, Universidade
de Sao Paulo, CEP 05508-000, Sao Paulo/SP, Brazil.

We demonstrate in this work a Nd:YLF/KGW Raman Laser
operating at 1163 nm, 552 nm and 581 nm, with good beam
qualities, M2 below 2, and Watt-level output powers in con-
tinuous wave regime. It is the first time the Nd:YLF 1053
nm fundamental transition is used in a Raman laser.

WeP.16 (33) Wed 13:30
Passively Q-switched microchip Er,Yb:YAB diode
pumped laser — VIKTOR KISEL!, KONSTANTIN
GORBACHENYA', ANATOL YASUKEVICH!, ALEXEY
Ivasuko!, eNIkorAy KULESHOV!, VICTOR MALTSEV?Z,
and NIKOLAY LEONYUK? — !Center for Optical Materials
and Technologies, Belarusian National Technical Univer-
sity, 65 Nezavisimosti Avenue,Building 17, Minsk 220013,
Belarus, e-mail: nkuleshov@bntu.by — 2Geological Faculty,
Moscow State University, Moscow 119992/GSP-2, Russia

Diode-pumped CW and Q-switched microchip Er,Yb:YAB
laser operation is demonstrated. An output power of 800
mW at 1602 nm in CW regime was obtained. By using
a Co2+:MALO saturable absorber Q-switched laser pulses
with 5.25 microjoules energy, 5 ns duration, and 60 kHz
repetition rate were demonstrated at 1522 nm.

WeP.17 (8) Wed 13:30
GalN mirrorless optical parametric oscillator —
eCARLOS MONTES, PIERRE ASCHIERI, and MARC DE
MicHELI — LPMC-CNRS, Université de Nice-Sophia An-
tipolis, Parc Valrose, F-06108 Nice, France

Quasi-phase-matching of counterpropagating three-wave
parametric interaction requires sub-micrometric structura-
tion of cm long waveguides which can hardly be realized
without stitching errors. We numerically study a periodi-
cally poled GaN mirrorless OPO and show that it is very
tolerant to these fabrication errors.

WeP.18 (56) Wed 13:30
Diode-pumped Nd:YAG slab laser with self-
adaptive, closed-loop resonator — eJAN JABCZYN-
SKI, WALDEMAR ZENDZIAM, MATEUSZ KASKOW, LUKASZ

GORAJEK, JACEK KWIATKOWSKI, and KRZYSZTOF
Koprczynskl — Military University of Technology , Insti-
tute of Optoelectronics, ul gen S. Kaliskiego 2, 00-908 War-
saw, Poland

Four wave mixing process inside Nd:YAG slab side pumped
by 4kW diode pump radiation was exploited to achieve near
diffraction limited output beam with 1 mrad divergence The
output energy of 250 mJ with slope efficiency of 30% was
demonstrated.

WeP.19 (65) Wed 13:30
Microchip Tm:KY(WO04)2 Laser — eMAXIM
GAPONENKO!, PAVEL LOIKO!, NATALIYA GUSAKOVA!,
VIKTOR KisEL!, KONSTANTIN YUMASHEV!, ANOTOLIY
PAvLYUK?, and NIKOLAY KULESHOV! — !Center for Opti-
cal Materials and Technologies, Belarusian National Tech-
nical University, Bldg. 17, Nezavisimosti Ave 65, Minsk,
220013 — Z2Institute of Inorganic Chemistry, Siberian
Branch of Russian Academy of Sciences, 3 Lavrentyev Ave.,
Novosibirsk, 630090, Russia

Thermal lensing effect is characterized in the diode-pumped
monoclinic Ng-cut Tm:KYW crystal under laser operation
conditions at the wavelength of 1.94 um. Passively-cooled
cw microchip Tm:KYW laser with 0.65 W output power
and 44% slope efficiency is presented.

WeP.20 (229) Wed 13:30
Diode pumped tunable Tm:BaF;-SrFslaser — JAN
Surc!, eMicHAL NEMEC!, MaxiM E. DOROSHENKOZ,
HELENA JELINKOVA'!, TASOLTAN T. BASIEVZ, VASILII
A. KoNYUSKHIN?, and VYACHESLAV V. OSIKO? —
'FNSPE,Czech Technical University in Prague, Prague,
Czech Republic — 2GPI, Russian Academy of Sciences,
Moscow,Russian Federation

Tunability of diode pumped laser based on Tm:BaF3-SrFo
crystal was investigated. Smooth and broad tuning in range
from 1840 up to 1990 nm was reached using birefringent fil-
ter as a tuning element. The energy of 2.6 mJ @ 1943 nm
was obtained for the absorbed pumping energy 61 mJ.

WeP.21 (158) Wed 13:30
Slowly Polarization Evolving Vector Solitons in Er-
bium Doped Fibre Laser Mode Locked with Car-
bon Nanotubes — ¢SERGEY SERGEYEV, CHENGBO MoU,
ALEKSEY ROzHIN, and SERGEI TURITSYN — Aston Insti-
tute of Photonic Technologies, Aston University, Aston Tri-
angle, Birmingham, B4 7TET, UK
We demonstrate experimentally and study theoretically new
type of stable pulse structures in erbium-doped fibre lasers -
slowly polarization evolving vector solitons. Demonstrated
vector solitons precess with characteristic times of 100-1000
round trips and their trajectories form a double semi-circle
on the Poincaré sphere.

WeP.22 (86) Wed 13:30
High-Power, Fiber-Based, Picosecond Green Source
Based on BiB306 — ¢CHAITANYA KUMAR SUDDAPALLI!
and MAJID EBRAHIM-ZADEH!? — 1ICFO-The Institute of
Photonic Sciences, Mediterranean Technology Park, 08860
Castelldefels, Barcelona, Spain — 2Institucio Catalana de
Recerca i Estudis Avancats (ICREA), Passeig Lluis Com-
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panys 23, Barcelona 08010, Spain

We present a stable, high-power, picosecond, green source
at 532 nm based on single-pass second-harmonic-generation
of Yb-fiber laser in 10-mm-long BiB3O6 crystal, gener-
ating >5 W of green power at a single-pass conversion-
effciency of 38%. The green beam exhibits excellent power-
stability of 0.2% rms(15 hours) and has TEMOO spatial-
profle(M2<1.93).

WeP.23 (28) Wed 13:30
All-optical manipulation of light with an opti-
cal event horizon — eAYHAN DEMIRCAN!, SHALVA
AMIRANASHVILI?, CARSTEN BREE?, JENS BETHGE?, and
GUNTER STEINMEYER® — 'Invalidenstr. 114, 10115 Berlin,
Germany — 2Weierstrass Institute for Applied Analysis and
Stochastics (WIAS), Mohrenstr. 39, 10117 Berlin, Germany
— 3Max-Born-Institut (MBI), Max-Born-Str. 2a, 12489
Berlin, Germany

We demonstrate numerically and experimentally that tem-
poral locking of pulses in an optical event horizon enables
effective modification of the central wavelength, energy, and
duration of both pulses. The interaction scheme fulfills all
necessary criteria for a practical all-optical transistor.

WeP.24 (54) Wed 13:30
Efficient Coherent Addition of High Power Photonic
Crystal Fiber Lasers — eBORIS SHULGA and AMIEL
IsHAAYA — Dept. of Electrical and Computer Engineer-
ing, Ben-Gurion University of the Negev, Beer-Sheva, Israel

We experimentally demonstrate efficient intracavity coher-
ent combining of two high power rod-type photonic crys-
tal fiber lasers. We further investigate coherent combining
configurations for high peak and average power Q-switched
pulsed operation.

WeP.25 (58) Wed 13:30
Supercontinuum Generation in a Tapered Tellurite
Air-clad Fiber — MEISONG L1a0, WEIQING GAO, TON-
GLEI CHENG, ZHONGCHAO DUAN, TAKENOBU SUZUKI,
and eYASUTAKE OHISHI — Research Center for Advanced
Photon Technology, Toyota Technological Institute, 2-12-1,
Hisakata, Tempaku, Nagoya 468-8511, Japan.

We adopt a tapered tellurite air-clad microstructured fiber
with an extremely high nonlinearity as well as tailored dis-
persion to generate supercontinuum(SC) in the picosecond
regime. The SC covers 350-2000 nm. The pump power is
much lower than those of the conventional picosecond-pulse-
pumped SC sources with a similar bandwidth.

WeP.26 (34) Wed 13:30
Wavelength conversion of nanosecond pulses to the
mid-IR using four wave mixing in photonic crys-
tal fibers — HERzOG AMIR'2, AviSHAY SHAMIR"?, and
e AMIEL ISHAAYA! — !Dept. of Electrical and Computer
Engineering, Ben-Gurion University of the Negev, Beer
Sheva, Israel — 2Electrooptics Unit, Ben-Gurion University
of the Negev, Beer Sheva, Israel

We investigate degenerate four wave mixing with Nd:YAG
nanosecond pulses in fused silica photonic crystal fibers. Ex-
periments show more than an octave spanning conversion to
idler and signal wavelengths at 3.105 and 0.642 um, respec-

tively, representing a new stretch towards the limit of the
silica transmission window in the mid-infrared.

WeP.27 (113) Wed 13:30
Fabrication of High-aspect Ratio Microchannels
in Fused Silica Hollow Fibers Using a Tesla coil
— @ZHANGWEI YU, MARTEN STJERNSTROM, ANDRIUS
ZUKAUSKAS, and FREDRIK LAURELL — Department of
Applied Physics, Royal Institute of Technology (KTH),
Roslagstullbacken 21, 10691 Stockholm, Sweden

Microchannels are fabricated into fused silica capillaries and
hollow fibers by high-voltage high-frequency corona dis-
charge induced by Tesla coil. Channels as narrow as 2.2
um are successfully made in 2-um-capillaries. This simple,
low-cost and HF-free technique can be employed in devel-
oping fiber-based optofludic systems for fiber dye lasers.

WeP.28 (83) Wed 13:30
Self-induced laser line sweeping in tunable erbium-
doped fiber laser — PaverL HoNzATKO!, PETR
VoJTISEKY2, PETR NAVRATILY?, and ePAVEL PETERKA!
— lnstitute of Photonics and Electronics Academy of Sci-
ence of the Czech Republic, v.v.i., 18251 Prague, Czech Re-
public — 2Czech Technical University, Faculty of Nuclear
Sciences and Physical Engineering, 115 19 Prague, Czech
Republic

Periodic drift of laser wavelength is reported in core pumped
erbium doped fiber laser tunable from 1557 to 1567 nm. The
sweeping rate depended on the settings of the tunable filter,
polarization controller and pump power and it was found in
the range 0.8-12.5 nm/s.

WeP.29 (90) Wed 13:30
Erbium doped fibre laser passively harmonically
mode locked using carbon nanotubes — eCHENGBO
Mou, RAZ ARIF, ALEKSEY ROZHIN, and SERGEI TURIT-
SYN — Aston Institute of Photonic Technologies, Aston Uni-
versity, Birmingham, UK, B4 7TET

We have investigated passively harmonic mode locked er-
bium doped fibre laser using carbon nanotubes polymer
films. Two types of carbon nanotubes have been studied in-
cluding filtrated and centrifugated carbon nanotubes. The
proposed laser can support up to 10 harmonic orders with
1 ps pulse duration and 12 mW output power.

WeP.30 (91) Wed 13:30
Yb3+ and Er3+ fiber lasers based on Pure
Silica Sol-Gel core Photonic Crystal Fibers —
elHSAN FSAIFES, AssAaD BAz, GuiLLauME LE Cocq,
BRrRUNO CAPOEN, GERAUD BOUWMANS, LAURENT BIGOT,
and MoOHAMED Bouazaour — PhLAM/IRCICA -
UMRS8523/USR3380, CNRS - Université Lillel, Parc de la
Haute Borne, 50 avenue Halley, 59658 Villeneuve d’Ascq
cedex, France

In this paper, we present for the first time to our knowledge,
the realization of Yb3+ and Er3+ fiber lasers based on Pure
Silica Sol-Gel core Photonic Crystal Fibers

WeP.31 (161) Wed 13:30
Doping Management in High Power Fiber Ampli-
fiers: Optimization of Heat Generation and Nonlin-
ear Phase Shift — ePARviz ErLaAnI!, SINEM YILMAZ!,
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ONDER AKCAALAN', HAMIT KALAYCIOGLU', BULENT
OKTEM2, CAGRI SENELY3, FaTtH OMER ILDAY!, and Ko-
RAY EKEN* — !Department of Physics, Bilkent University,
06800 Ankara, Turkey — 2Institute of Materials Science and
Nanotechnology, Bilkent University, 06800 Ankara, Turkey
— 3TUBITAK Ulusal Metroloji Enstitiisii (UME), Gebze,
41470 Kocaeli, Turkey — 4FiberLAST Inc., 06531 Ankara,
Turkey

We propose the use of varying doping levels along the gain
fiber to optimize the trade-off between heat generation and
nonlinear phase shift in high-power fiber amplifiers. We
demonstrate a hybrid low- and high-doped Yb fiber laser-
amplifier system, which generates 100-W at 100-MHz with
pulse duration of 4.5 ps.

WeP.32 (192) Wed 13:30
Modal content study of an active multifilament-
core fiber amplifier for long range coherent LIDAR
— oJULIEN LE GOUET, LAURENT LOMBARD, and GUIL-
LAUME CANAT — Office National des Etudes et Recherches
Aerospatiales, F-91761 Palaiseau, France

The guiding properties of an Er:Yb doped multi-filament
core fiber are extensively studied using spatially resolved
spectral S2 imaging. Quantifying the effect of bending and
pumping the fiber, and measuring its birefringence proper-
ties, we conclude on the interest of this fiber for sources in
long range coherent LIDAR systems.

WeP.33 (63) Wed 13:30
Tellurite glass hollow-core photonic bandgap fiber
— oTONGLEI CHENG, MEISONG Liao, WEIQING GAO,
ZHONGCHAO DUAN, TAKENOBU SUZUKI, and YASUTAKE
OHisHI — Research Center for Advanced Photon Technol-
ogy, Toyota Technological Institute, 2-12-1 Hisakata, Tem-
paku, Nagoya 468-8511, Japan

This paper presents the design of a tellurite (TZLB) HC-
PBGF with wide bandgap which can guide light in the mid-
infrared region. The bandgaps are simulated by the plan-
wave method, and because the tellurite galss has low fiber
drawing temperature, it is easier to draw than the silica
bandgap fiber.

WeP.34 (198) Wed 13:30
Picosecond fiber laser system for synchronization
of the pump and seed pulses of the OPCPA sys-
tem — eNERIIUS RUSTEIKA'?, VyTAUTAS VoOsyLIus':2,
MARATAS SAFINAS?, and ANDREJUS MICHAILOVASH? —
ICenter for Physical Sciences and Technology, Vilnius,
Lithuania — 2Ltd. Ekspla, Vilnius, Lithuania

We developed fiber laser system for the synchronization of
Yb/Nd:YAG OPCPA system. Picosecond pulses generated
from a fiber oscillator were amplified and spectrally ex-
panded in standard optical fiber to generate radiation in
1030-1064nm range. The pulses were spectrally filtered to
match the amplification spectrum of the power laser system.

WeC: Ultrafast Fiber and Waveguide Oscillators
Chaired by Ingmar Hartl, IMRA America, Ann Arbor, MI, USA

Time: Wednesday 14:30-16:15

Keynote WeC.1 (285) Wed 14:30
History and Prospects of Mode-locked Fiber and
Waveguide Lasers — eERICH P. IPPEN — Massachusetts
Institute of Technology, Cambridge, MA 02139 USA

The technology of ultrashort pulse generation with fiber
lasers has advanced dramatically toward higher pulse en-
ergies, higher repetition rates, varied wavelengths and more
compact formats. This talk will review the principles and
techniques that have enabled these advances, describe re-
cent progress in our laboratory and discuss possible future
directions.

WeC.2 (156) Wed 15:15
500 MHz, 58fs highly coherent Tm fiber soliton laser
— J. Jiang!, C.-C. Lee?, J. BETHGE!, A. MiLLs', W.
MEFFORD!, S. Suzukr®3, T.R. ScHIBLI?, eI. HARTL!, and
M.E. FERMANN! — 'IMRA America, Inc., 1044 Woodridge
Ave., Ann Arbor, MI 4810, USA — 2Department of Physics,
University of Colorado at Boulder, 2000 Colorado Avenue,
Boulder, CO 80309, USA — 3Graduate School of Engineer-
ing, Toyota Technological Institute, 2-12-1 Hisakata, Tem-
paku, Nagoya 468-8511, Japan
We demonstrate a 500 MHz ultra-low noise 58fs Tm fiber
soliton laser based on carrier phase noise reduction with an
electro-optic graphene modulator. We achieved record car-

rier phase stability of 400 mrad integrated f_ceo phase noise
(0.3Hz to 3.5MHz)

Location: Oscar Klein - Lecture Hall

WeC.3 (46) Wed 15:30
2.46-GHz, fundamentally mode-locked, femtosecond
Yb-fiber oscillator — GUOQING CHANG!, HUNG-WEN
CHEN', SHANHUI XU?, ZHONGMIN YANG?, and eFRANZ
KARTNER!? — !'Research Laboratory of Electronics, Mas-
sachusetts Institute of Technology, 77 Mass Ave Cam-
bridge MA 02139 — 2State Key Laboratory of Lumines-
cent Materials and Devices and Institute of Optical Com-
munication Materials, South China University of Tech-
nology, Guangzhou 510640, China — 3Center for Free-
Electron Laser Science, DESY and University of Hamburg,
Notkestrale 85, D-22607 Hamburg, Germany

We demonstrate a 2.46-GHz repetition-rate, fundamentally
mode-locked, femtosecond Yb-fiber oscillator that incorpo-
rates two enabling technologies: a 1-cm heavily Yb-doped
phosphate glass fiber as the gain medium and a high-
dispersion (-1300 fs2) output coupler to manage cavity dis-
persion. The oscillator self-starts and generates 35-mW
utrashort pulses of ~250-fs duration.

WeC.4 (178) Wed 15:45
Repetition-Rate Locked, Wavelength Tunable 1
GHz Erbium-doped Fiber Laser — eMICHELLE Y.
SANDER!, DavID CHAO', GALE S. PETRICH!, LESLIE A.
Koropziejsk1!, FRaANz X. KAERTNER"?, and EricH P.
IPPEN! — !'Department of Electrical Engineering and Com-
puter Science and Research Laboratory of Electronics, Mas-
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sachusetts Institute of Technology, Cambridge, MA, 02139-
4307, USA — 2Center for Free-Electron Laser Science,
Deutsches Elektronen-Synchrotron and Universitat Ham-
burg, Notkestrafie 85, D-22607 Hamburg, Germany

A repetition-rate locked 1GHz femtosecond Er-doped fiber
laser with a butt-coupled saturable Bragg reflector is demon-
strated. Depending on the butt-coupling, the center wave-
length was tuned between 1550nm and 1573nm. With the
absorber mounted on a piezo-transducer, the laser repetition
rate was stably locked to a RF reference source.

WeC.5 (189) Wed 16:00

High Fidelity 62-fs, 7-nJ Pulses at 1035 nm from an
Integrated Yb-Fiber Oscillator — e AART VERHOEF,
LINGXIAO ZHU, DUSAN LORENC, ANDRIUS BALTUSKA, and
ALMA FERNANDEZ — Institut fiir Photonik, Technische
Universitdt Wien, Gusshausstrasse 27/387, Vienna, Austria

We present a mode-locked Ytterbium-doped fiber oscillator
operating in the net normal-dispersion regime, delivering 7.2
nJ pulses that can be dechirped down to 62 fs. A higher-
order mode fiber is used for intracavity dispersion compen-
sation.

43: Coffee Break

Time: Wednesday 16:15-16:30
Coffee Break

Location: Main Hall Area

WeD: Ultrafast Optics

Chaired by Valentin Petrov, Max Born Insititute, Berlin, Germany

Time: Wednesday 16:30-18:30
Invited WeD.1 (248) Wed 16:30
High-power femtosecond Kerr-lens oscillators
— @ALEXANDER APOLONSKIY — Max-Planck Insti-
tut fiir Quantenoptik, Garching, Germany — Ludwig-
Maximillians-Universitdt Miinchen, Am Coulombwall 1,
85748 Garching, Germany

High-energy femtosecond oscillators have chances to become
key elements in nonlinear experiments with low yield where
high photon flux is needed. I will present our recent ex-
perimental results showing progress in development of high-
power Ti:Sa and Yb:YAG disk Kerr-lens oscillators together
with numerical simulations showing the perspectives and
limitations.

WeD.2 (128) Wed 17:00
25 W, 185 fs pulses from an Yb:Lu203 mode-
locked thin disk laser — eCLARA SARACENO!, CINIA
SCHRIBER', OLIVER HECKL!, CYRILL BAER!, MATTHIAS
GoruiNG!, KoLJa BeiL?, CHRISTIAN KRANKEL?, THOMAS
SUDMEYERY?, GUNTER HUBER?, and URSULA KELLER!
— 1Department of Physics, Institute for Quantum Elec-
tronics, ETH Ziirich, 8093 Ziirich, Switzerland — 2Institute
of Laser-Physics, Universitdt Hamburg, Luruper Chaussee
149, 22761 Hamburg, Germany — 3Department of Physics,
University of Neuchatel, Neuchatel, Switzerland

We demonstrate power scaling of a sub-200 fs Yb:Lu203
thin disk laser. We achieved 25 W of average power and
185 fs at a repetition rate of 66.5 MHz. The key element to
achieve this result was the use of a high damage threshold
SESAM with optimized parameters.

WeD.3 (61) Wed 17:15
CW and femtosecond Yb:CALGO thin disk oscilla-
tor — eSANDRINE RICAUD'®, ANAEL JAFFRES?, AKIKO
SUGANUMA?, BRUNO VIANAZ PASCAL LOISEAU?, BIRGIT
WEICHELT?, KATRIN SARAH WENTSCH?, MARWAN AB-
DOU AHMED?, ANDREAS V0ss?, THOMAS GRAF?, DANIEL

Location: Oscar Klein - Lecture Hall

RiTz*, CLEMENS HONNINGER®?, ERIC MOTTAY®, PATRICK
GEORGES!, and FREDERIC DRUON! ILaboratoire
Charles Fabry, Institut d’Optique, Palaiseau, France —
2Laboratoire de Chimie de la Matiere Condensée de Paris,
Chimie-Paristech, Paris, France — 3Institut fiir Strahlw-
erkzeuge (IFSW), Stuttgart, Germany — 4FEE GmbH,
Idar-Oberstein, Germany — ®Amplitude Systémes, Pessac,
France

In this contribution, we present the first femtosecond thin-
disk oscillator using an Yb3+:CaGdAlO4 crystal. Pulses as
short as 135 fs are obtained with an average power of 1.3
W and at higher average power operation 10.5 W and 390
fs pulse width are generated.

WeD.4 (115) Wed 17:30
250 MHz Modelocked VECSEL: Towards Low Rep-
etition Rates Using an Extendable Multi-Pass Ap-
proach — eCHRISTIAN A. ZAUGG!, MARTIN HOFFMANN®,
WOLFGANG P. PALLMANN', VALENTIN J. WITTWER!,
MATTHIAS GOLLING', KURT J. WEINGARTEN?, THOMAS
SUDMEYER', and UrRsuLA KELLER! — 'ETH Zurich, De-
partment of Physics, Institute for Quantum Electronics,
Zurich, Switzerland — 2Time-Bandwidth-Products, Zurich,
Switzerland

With a multi-pass cavity we avoid modelocking instabilities
of low-repetition rate modelocked VECSELs due to short
gain lifetime. We achieve record-low 250-MHz repetition
rates with 400 mW average output power in 11.2 ps pulses.
Using modular Herriott-type cells will result in extremely
compact high peak power ultrafast pulse sources.

WeD.5 (41) Wed 17:45
Femtosecond pulse generation from a Tm:Lu;O3 ce-
ramic laser at 2070 nm — e ALEXANDER A. LAGATSKY?!,
OLeEG L. ANTIPOV?, and WILSON SIBBETT' — !'SUPA,
School of Physics and Astronomy, University of St Andrews,
North Haugh, St Andrews, KY16 9SS, UK — 2Institute of
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Applied Physics of the Russian Academy of Sciences, 46
Ul’yanov Street,603950, Nizhny Novgorod, Russia

Passive mode-locking of a Tm:LuyOs ceramic laser at
around 2070 nm is reported. Nearly transform-limited 180
fs pulses are generated with an average power of 400 mW
and a pulse repetition frequency of 121 MHz. A maximum
output power of 750 mW is reached during ultrashort pulse
generation.

WeD.6 (52) Wed 18:00
Broadband Nonlinear Optical Characteristics of
Graphene Saturable Absorber Applicable for Bulk
Lasers — oIN HYUNG BAEK', HWANG WOON LEE!, JUN
WaN KiMm!, SukANG BAEr?, Byunc HEe HoNG2, DONG-
IL YEOM!, and FABIAN ROTERMUND! — !Department of
Physics & Division of Energy Systems Research, Ajou Uni-
versity, Suwon 443-749, Korea — 2Department of Chem-
istry, Seoul National University, Seoul 151-747, Korea

Nonlinear optical characteristics of graphene saturable ab-
sorbers, such as nonlinear transmission and nonlinear re-

sponses, are investigated in a broad spectral range between
800 and 1500 nm. The results show excellent properties
applicable for bulk solid-state laser mode-locking.

WeD.7 (62) Wed 18:15
148-fs passively mode-locked Tm:LuScOg3 laser at
2100 nm — eALEXANDER A. LAGATSKY!, PHILIPP
KooPMANN?3, PETER FUHRBERG®, GUNTER HUBER?,
CHRISTIAN ToM A. BROWN!, and WILSON SIBBETT! —
ISUPA, School of Physics and Astronomy, University of St
Andrews, North Haugh, St Andrews, KY16 9SS, UK —
2Institute of Laser-Physics, University of Hamburg, Luruper
Chaussee 149, D-22761 Hamburg, Germany — 3LISA laser
products, Max-Planck-Str. 1, D-27191 Katlenburg-Lindau,
Germany

Femtosecond pulse generation from a SESAM mode-locked
Tm:LuScOs3 laser is reported. Near transform-limited pulses
as short as 148 fs with a corresponding spectral bandwidth
of 31.8 nm at a center wavelength of 2100 nm are generated
at a maximum output power of 110 mW.

45: Conference Dinner

Time: Wednesday 20:00-23:00

Conference Dinner

Location: Moderna Museet

ThA: Coherent combining and high power fiber lasers
Chaired by Omer llday, Bilkent University, Turkey

Time: Thursday 8:00-10:00

Invited ThA.1 (238) Thu 8:00
High Power Fiber Lasers by Structured Fibers —
e AKIRA SHIRAKAWA — Institute for Laser Science, Univer-
sity of Electro-Communications 1-5-1 Chofugaoka, Chofu-
shi, Tokyo 182-8585, Japan

Fiber laser is now widely recognized as the most reliable high
average power source with a diffraction-limit beam qual-
ity. However, the huge gain and nonlinearities due to the
rather small mode area and long interaction length make
generations of specific wavelength radiation and high peak-
power/high energy radiation so difficult that applications
have been limited. Our research focuses on new fiber lasers
to overcome these problems.

ThA.2 (135) Thu 8:30
Large-pitch fibers: Pushing very large mode ar-
eas to highest powers — eFABIAN STUTZKI', FLO-

RIAN JANSEN', CESAR JAUREGUI', JENS LIMPERT!??3
and ANDREAS TUNNERMANN'23 — lInstitute of Ap-
plied Physics, Abbe Center of Photonics, Friedrich-Schiller-
Universitat Jena, Max-Wien-Platz 1, 07743 Jena, Germany
— 2Helmholtz Institute Jena, Frobelstieg 3, 07743 Jena,
Germany — 3Fraunhofer Institute for Applied Optics and
Precision Engineering, Albert-Einstein-Str. 7, 07745 Jena,
Germany

Large-pitch fibers demonstrated effective single-mode high
power operation in fiber lasers with mode-field diameters
exceeding 100mu. This superior performance is enabled by
the fundamental concept of higher-order mode delocaliza-

Location: Oscar Klein - Lecture Hall

tion. We will propose novel fiber designs with improved de-
localization to further increase the stable performance level
of fiber based laser systems.

ThA.3 (139) Thu 8:45
Physical origin of the dynamic behavior of mode
instabilities in active fibers — eCESAR JAUREGUI!,
HANS-JURGEN OTTO!, FABIAN STUTZKI', FLORIAN

JANSEN!, TiNo Eipam'2, JeNs LiMPERT'2, and AN-
DREAS TUNNERMANN'23 — !Institute of Applied Physics,
Abbe Center of Photonics, Friedrich-Schiller-Universitat
Jena, 07745 Jena, Germany — 2Helmholtz-Institute Jena,
Helmholtzweg 4, 07743 Jena, Germany — 3Fraunhofer Insti-
tute for Applied Optics and Precision Engineering, Albert-
Einstein-Str. 7, 07745 Jena, Germany

The physical origin of mode instabilities is explained in de-
tail. Our simulations reveal the presence of two competing
effect as the output power of a fiber laser system is increased.
We believe that the interplay between these effects deter-
mines the complex temporal dynamics of mode instabilities.

ThA.4 (179) Thu 9:00
Influencing mode instabilities by dynamic excita-
tion of fiber modes using an acousto optical deflec-
tor — eHANS-JURGEN OTTO!, FABIAN STUTZKI!, FLO-
RIAN JANSEN!, TINO EmpAM2, CESAR JAUREGUI', JENS
LimMPERT! 2, and ANDREAS TUNNERMANN'23 — lInstitute
of Applied Physics, Abbe Center of Photonics, Friedrich-
Schiller-Universitdt Jena, Albert-Einstein-Str. 15, 07745



Thursday

Jena, Germany — 2Helmholtz-Institute Jena, Helmholtzweg
4, 07743 Jena, Germany — *Fraunhofer Institute for Ap-
plied Optics and Precision Engineering, Albert-Einstein-Str.
7, 07745 Jena, Germany

We investigate how the dynamic excitation of fiber modes
influences mode instabilities (MI). Hereby, the seed coupling
to the main amplifier under study was varied on the charac-
teristic time scale for MI. We show a clear increase of beam
quality at power levels, where typically chaotic MI occur.

ThA.5 (44) Thu 9:15
Passive coherent combining of two high energy fiber
chirped pulse amplifiers — ¢YOANN ZAOUTER', LOUIS
DANIAULT2, MARC HANNA?, DIMITRIS PAPADOPOULOS?,
FRANCK MORIN', CLEMENS HONNINGER', FREDERIC
DrRUON?, Eric MotTTAY!, and PATRICK GEORGES? —
! Amplitude Systemes, 11 avenue de Canteranne, Cité de la
Photonique, 33600, Pessac, France — 2Laboratoire Charles
Fabry, Institut d Optique, CNRS, Université Paris-Sud, 2
av. Augustin Fresnel, 91127 Palaiseau Cedex, France —
3Institut de la Lumiere Extreme, CNRS, Ecole Polytech-
nique, ENSTA Paristech, Institut d*Optique, Université
Paris Sud, Palaiseau Cedex, France

Using passive coherent beam combining of two ultrafast fiber
amplifiers, we demonstrate the generation of high temporal
quality 300fs 650ud pulses at 92kHz repetition rate, corre-
sponding to 60 W average power. Furthermore, at 2MHz up
to 135W and 105W are generated, respectively, before and
after compression.

ThA.6 (167) Thu 9:30
Coherent Combination of Femtosecond Fiber Am-
plifiers at High Average Power — ¢ ARNO KLENKE!3,

THOMAS GOTTSCHALL!, TINO
EmaM'3, STEFFEN HADRICH'3, JAN ROTHHARDT!?,
JENS LiMPERTY?3, and ANDREAS TUNNERMANNDZ3 —
Institute of Applied Physics, Abbe Center of Photon-
ics, Friedrich-Schiller-Universitét, Albert-Einstein-Str. 15,
07745 Jena, Germany — 2Fraunhofer Institute for Applied
Optics and Precision Engineering, Albert-Einstein-Str. 7,
07745 Jena, Germany — >Helmholtz-Institute Jena, Frobel-
stieg 3, 07743 Jena, Germany

STEFAN DEMMLER!,

We present the coherent combining technique as a scaling
concept for the average power of femtosecond fiber ampli-
fiers. Two fiber amplifiers were combined in a Mach-Zehnder
type interferometer in a state-of-the art CPA system. With
this setup, we could achieve 560fs pulses at a compressed
average power of 215W.

ThA.7 (73) Thu 9:45
Passive spatio-temporal coherent combining of
stretcher-free femtosecond fiber systems — eLOUIS
DaNIAULT!, MARC HANNA', DIMITRIS PAPADOPOULOS2,
YOANN ZAOUTER?, Eric MoTTAY?, FREDERIC DRUON,
and PATRICK GEORGES! — !Laboratoire Charles Fabry, In-
stitut d’Optique, CNRS, Univ Paris-Sud, 91127 Palaiseau,
France — 2Laboratoire d’Utilisation des Lasers Intenses,
CNRS, Ecole Polytechnique, CEA, Univ Pierre et Marie
Curie, Palaiseau, France — 2Amplitude Systeémes, 11 av-
enue de Canteranne, Cité de la Photonics, 33600 Pessac,
France

We demonstrate the passive coherent combining of 8 fem-
tosecond pulses, generated from a common seed in both the
spatial and the temporal domains and amplified by a single
stretcher-free fiber amplifier. Sub-100 fs 52 MW peak-power
pulses are obtained and the scalability is discussed.

47: Coffee Break

Time: Thursday 10:00-10:15
Coffee Break

Location: Main Hall Area

ThB: Novel fiber lasers and applications
Chaired by Tino Eidam, Friedrich-Schiller-University Jena, Germany

Time: Thursday 10:15-12:15

Invited ThB.1 (237) Thu 10:15
Cladding-Pumped Raman Fibre Lasers and Am-
plifiers: Review and Progress — eCHRISTOPHE

CopeMARDY2, JuNnnuA Ji2, and JOHAN NiLssoN? — 'SPI
Lasers, SO30 2QU, Hedge End, Southampton, United King-
dom — 2Optoelectronics Research Centre, Southampton
University, SO17 1BJ, Southampton, United Kingdom

We review the state-of-the-art of cladding-pumped Raman
fibre technology and its limits and present advances in out-
put power and energy. We discuss the potential to scale to
higher power than that of conventional rare-earth doped-
fibre which suffers from deleterious effects and technical
challenges at extreme power.

ThB.2 (132) Thu 10:45
20 W average power picosecond Tm-doped all-fiber

Location: Oscar Klein - Lecture Hall

MOPA system — eJiaANG LiUu, QIAN WANG, and PuU
WANG — Beijing University of Technology, Beijing 100124,
P. R. China

We report high average-power picosecond Tm-doped all-
fiber MOPA system. The oscillator was mode-locked by
a SESAM to generate average power 10 mW at repetition
rate of 103 MHz. Two-stage Tm-doped all-fiber amplifiers
were used directly to boost average power to 20.7 W, which
corresponds to pulse width was 18 ps.

ThB.3 (203) Thu 11:00
Power-scalable wavelength-agile fibre laser source at
two-microns — eJAE DANIEL, MASAKI TOKURAKAWA,
and ANDY CLARKSON — Optoelectronics Research Centre,
University of Southampton, Highfield, SO17 1BJ, UK.

A simple wavelength-agile Tm-doped fibre laser source em-
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ploying an acousto-optic tunable-filter to achieve narrow-
band operation (70.12 nm) with wide and rapid wavelength
tunability in the two-micron spectral region at watt-level
power is described. The prospects for extended wavelength
coverage using spectral beam-combination and scaling to
much higher powers are considered.

ThB.4 (219) Thu 11:15
Frequency doubling in Rb:PPKTP of a high-power,
continuous-wave, VBG-locked fiber laser — ePETER
ZEIL, ANDRIUS ZUKAUSKAS, CARLOTA CANALIAS, VALDAS
Pasiskevicius, and FREDRIK LAURELL — Laser physics,
KTH Royal Institute of Technology, 106 91 Stockholm, Swe-
den

In this work, we demonstrate efficient single-pass second
harmonic generation at 533 nm by frequency doubling of
a high-power VBG-locked Yb-fiber laser. The narrow-band
(<16 GHz) infrared power of 30 W generated 4.7 W green
light in a periodically poled Rb:KTP crystal.

ThB.5 (152) Thu 11:30
Simple scheme for active mode selection in a mul-
timode fibre oscillator — eJAE DANIEL and ANDY

CLARKSON — Optoelectronics Research Centre, University
of Southampton, Highfield, SO17 1BJ,UK

A novel technique for electronically-controllable selection of
different transverse modes in a multi-mode fiber laser os-
cillator is presented. Preliminary results demonstrate indi-
vidual transverse mode lasing and fast switching between
modes with watt-level output powers.

ThB.6 (119) Thu 11:45
High Power Ytterbium LMA Rod-Type Fiber

Laser Oscillator With Pulse Duration Flexibility
— oPIERRE DESLANDES"2, DAMIEN SANGLA!, JULIEN
SABY!, MATHIAS PERRIN?, FRANCOIS SALIN', and ERIC
FrEvsz? — !'Eolite Systems, 11 Avenue Canteranne, 33600
Pessac, France — 2Université de Bordeaux, CNRS, LOMA,
UMR 5798, 351, Cours de la libération, 33405 Talence,
France

We present a pulsewidth flexible, selfstarting and powerfull
ytterbium doped ring LMA fiber laser. It makes it possible
to generate subpicosecond or few tens of picosecond pulses
almost Fourier Transform limited with an average power up
to 10 W at 104 MHZ.

ThB.7 (70) Thu 12:00
All-fiber laser source for CARS-Microscopy —
eTHOMAS GOTTSCHALL!, JAVIER ABREU-AFONSOZ,
MARTIN BAUMGARTL!, ToBIAS MEYER?, BENJAMIN
DieTzEK?, JURGEN Popp?, JENS LIMPERT', and AN-
DREAS TUNNERMANN!4 — 1Friedrich-Schiller-Universitit
Jena, Institute of Applied Physics, Abbe Center of Pho-
tonics, Albert-Einstein-Str. 15, 07745 Jena, Germany —
2Universidad de Valencia, Instituto de Ciencias de los Ma-
teriales, La Coma S/N, 46100 Valencia, Spain — 3Institut
fiir Photonische Technologien e.V., Albert-Einstein-Str. 9,
07745 Jena, Germany — *Fraunhofer Institute for Applied
Optics and Precision Engineering, Albert-Einstein-Str. 7,
07745 Jena, Germany

We present a parametric all-fiber laser source for CARS mi-
croscopy. The pump and Stokes wavelengths are generated
by four-wave-mixing and are delivered from a single fiber
end with intrinsic synchronization. The generated wave-
length pair was used to obtain high quality pictures of blood
cells probing vibrational resonances around 2850cm-1.

49: Lunch Break

Time: Thursday 12:15-13:30
Lunch Break

Location: Lunch

ThP: Poster Session Il

Time: Thursday 13:30-14:30

ThP.1 (47) Thu 13:30
Experimental Validation of a Simple Relation be-
tween Laser Frequency Noise and Linewidth —
eNIKOLA BucaLovic, VLADIMIR DoOLGOVSKIY, CHRIS-
TIAN SCHORI, PIERRE THOMANN, GIANNI D1 DOMENICO,
and STEPHANE SCHILT — Laboratoire Temps-Fréquence,
Université de Neuchétel, Avenue de Bellevaux 51, 2000
Neuchatel, Switzerland

We present an experimental validation of a simple formula
that we recently proposed to calculate the linewidth of a
laser from its frequency noise spectrum. Using state-of-the-
art lasers, agreement within the experimental uncertainty
is obtained between the linewidth approximated from the
frequency noise spectrum and the actual value separately
measured.

ThP.2 (4) Thu 13:30

Location: Main Hall Area

Measurement of transverse pseudo-nonlinear effects
in solid-state laser materials using a highly sensitive
technique — eTHOMAS GODIN!, MICHAEL FROMAGER',
EMMANUEL CAGNIOT!, ToMAZ CATUNDAZ, RICHARD
MONCORGE!, and KAMEL AIT-AMEUR! — 'CIMAP, Caen,
France — 2IFSC, Sao Carlos, Brasil

We present a detailed study of the Baryscan technique, a
new efficient alternative to the widespread Z-scan technique
for measuring pump-induced refractive index changes. This
method, based upon the use of a Position Sensitive Detector,
reaches among the highest sensitivity levels to date.

ThP.3 (66) Thu 13:30

Laser Operation and Spectroscopy of Pr3t:LaMgAl;; O,

— oDANIEL-TIMO MARZAHL, FABIAN REICHERT,
MATTHIAS FECHNER, NILS-OWE HANSEN, KLAUS PETER-
MANN, and GUNTER HUBER — Institut fiir Laser-Physik,
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Universitdt Hamburg, Luruper Chaussee 149, 22761 Ham-
burg, Germany

In this contribution we present spectroscopic investigations
and demonstrate laser action of Pr3t:LaMgAl11019. For
central emission wavelengths of 729.1nm, 648.1nm, and
620.4 nm we obtained maximum output powers of 63.7mW,
10.1 mW, and 2.9 mW with slope efficiencies of 12

ThP.4 (176) Thu 13:30
Generation of 1.6 ps by x(2)-lens Mode Lock-
ing of an In-band Pumped Nd:LuVO4 Laser
— eHRISTO ILIEV!, VESELIN ALEXANDROV', IVAN
BucHvArov!, HUALIN ZHANGZ?, JIyANG WANGZ, and
VALENTIN PETROV? — !Physics Department, Sofia Uni-
versity, 5 James Bourchier Blvd., BG-1164 Sofia, Bulgaria
— 2National Laboratory of Crystal Materials, Shandong
University, Jinan 250100, China — 3Max-Born-Institute for
Nonlinear Optics and Ultrafast Spectroscopy, 2A Max-Born-
Street, D-12489 Berlin, Germany

Mode-locking of an In-band pumped Nd:LuVO4 laser by
x(2)-lens formation in periodically-poled KTP nonlinear
crystal has been studied. The shortest pulse duration of
1.6 ps is obtained at 0.7 W, while the maximum output
power reaches is 4.6 W at 7.5 ps.

ThP.5 (204) Thu 13:30
Spatiotemporal Pulse Dynamics of Passively Mode-
locked Few-cycle Ti:sapphire Lasers — eSHIH-HSUAN
Cuial, Li-JIN CHEN?, and FRANZ KARTNER!2 — !Center
for Free-Electron Laser Science, DESY and Department of
Physics, University of Hamburg, Notkestrale 85, D-22607
Hamburg, Germany — 2Department of Electrical Engi-
neering and Computer Science and Research Laboratory of
Electronics, Massachusetts Institute of Technology, 77 Mas-
sachusetts Avenue, Cambridge, Massachusetts 02139, USA

In this paper, the full dynamics of few-cycle Ti:sapphire
lasers are studied. The highly wavelength-dependent beam
profile, which has been observed experimentally, and can
now be clearly traced back to the limited high reflectivity
range of the cavity.

ThP.6 (15) Thu 13:30
High energy optical parametric source for multi-
wavelength CO2 DIAL — eJESSICA BARRIENTOS
BARRIA, JEAN-BAPTISTE DHERBECOURT, MYRIAM RAY-
BAUT, ANTOINE GODARD, JEAN-MICHEL MELKONIAN, and
MicHEL LEFEBVRE — ONERA, The French Aerospace Lab,
BP 80100, 91123 Palaiseau Cedex, France

We report on a high energy 2.05 micrometer nanosecond
master oscillator power amplifier optical parametric source
for CO2 DIAL, based on a versatile architecture allowing
multi-wavelengths generation in the vicinity of CO2 absorp-
tion line.

ThP.7 (51) Thu 13:30
Power scaling of laser-diode pumped Pr:YAIO3 laser
at 747 nm wavelength — eMARTIN FIBRrICH!, JAN

Surc!, HELENA JELINKOVA', KAREL NEJEZCHLEB?, and
VAcLAV SKODA2 — 'Czech Technical University in Prague,
FNSPE, Czech Republic — 2Crytur Ltd., Turnov, Czech
Republic

Efficient continuous-wave Pr:YAIO3 laser generation at
747nm in power-scaled resonator configuration is reported.
As a pumping source, two GalN-laser-diodes with output
power of 1W each were used. The maximum output power
of 290mW with the slope efficiency of 28% related to ab-
sorbed power was reached.

ThP.8 (145) Thu 13:30
Development of a Deformable Mirror for Compensa-
tion of Aspherical Components of the OPD in High
Power Thin-Disk Lasers — eELKE SCHMID, JOCHEN
SPEISER, and ADOLF GIESEN — Institute of Technical
Physics, German Aerospace Center, Pfaffenwaldring 38-40,
D-70569 Stuttgart

For compensating non-spherical parts of the intra-cavity
OPD in high power lasers, the aberrations was measured
and a deformable mirror based on locally thermal heating is
introduced. According to simulations a deformable mirror
was produced. First measurements demonstrate the capa-
bility of the concept.

ThP.9 (85) Thu 13:30
Pulsed Laser Deposition of Nd:Lu3Al;0:5: Elimi-
nation of Particulates Using a Vane Velocity Fil-
ter — oSEBASTIAN HEINRICH, JONATHAN THIELMANN,
FrIEDJOF TELLKAMP, SVEN H. WAESELMANN, CHRIS-
TIAN KRANKEL, and GUNTER HUBER — Institut fiir Laser-
Physik, Universitdt Hamburg, Luruper Chaussee 149, 22761
Hamburg, Germany

A vane velocity filter was used to reduce the number of un-
desired particulates on the surface of Nd:LuzAl5015 films
grown with the pulsed laser deposition method. The elim-
ination of particulates on the surface of the films results in
a decrease of the waveguiding losses by a factor of 5.

ThP.10 (38) Thu 13:30
The potential of Yb:Sc2SiO5 for high-power
continuous-wave and passively mode-locked laser
operation — eKATRIN SARAH WENTSCH!, LIHE ZHENG?,
Su LiaNGBI?, Xu XI1AODONG?, JUN Xu?, MARWAN AB-
pou AHMED?, and THOMAS GRAF? — !Graduate School
of Excellence advanced Manufacturing Engineering, Uni-
versitat Stuttgart, Nobelstrasse 12, D-70569 Stuttgart —
2Shanghai Institute of Ceramics, Chinese Academy of Sci-
ences, 215 Chengbei Road, Cn-201800 Shanghai — 3Instut
fiir Strahlwerkzeuge, Universitat Stuttgart, Pfaffenwaldring
43, D-70569 Stuttgart

Ytterbium doped scandium silicon oxide (Yb:Sc2Si05) is a
rather novel laser material which is promising for high-power
ultra-short pulse generation due to its excellent thermo-
mechanical properties and its broad emission bandwidth.
We present first characterizations and investigations on pas-
sively mode-locked thin-disk laser oscillators.

ThP.11 (185) Thu 13:30
38-mJ, single frequency, sub-nanosecond, kilo-
hertz, Nd based laser system — eDANAIL CHUCHU-
MISHEV, BOZHIDAR ORESHKOV, ALEXANDER GAYDARD-
ZHIEV, DIMITER DRAGANOV, and IVAN BUCHVAROV —
Department of Physics, Sofia University,5 James Bourchier
Blvd., BG-1164 Sofia, Bulgaria
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We report the amplification of pulses from a near diffrac-
tion limited, single frequency, passively Q-switched Nd:YAG
laser (0.24 mJ, 830 ps at 0.5 kHz) up to 38-mJ in a one
Nd:YVO4 preamplifier and two diode pumped boost YAG-
amplifiers, whilst preserving pulse duration, beam quality
and linear polarization.

ThP.12 (201) Thu 13:30
Yb3+:YAI3(BO3)4 thin-disk laser — eBIRGIT
WEICHELT!, KATRIN SARAH WENTSCH?, ANDREAS
Voss!, ANDREAS GRoss?, VOLKER WESEMANN®,
DANIEL RyTz3, MARWAN ABDOU AHMED', and THOMAS
GRAF! Institut fuer Strahlwerkzeuge, Stuttgart,
Germany — 2Graduate School of Excellence advanced
Manufacturing Engineering, Stuttgart, Germany —
3Forschungsinstitut fiir mineralische und metallische Werk-
stoffe -Edelsteine/Edelmetalle- GmbH, Idar Oberstein, Ger-
many

We present the first operation of Yb:YAI3(BO3)4, being of
special interest due to its self-frequency doubling ability and
its potential for sub-100 fs pulse generation, in thin-disk
laser configuration. In continuous wave operation, an out-
put power of 7.9 W with an optical efficiency of 37% at 1040
nm was obtained.

ThP.13 (26) Thu 13:30
Singly-resonant LiGaS2 mid-IR optical parametric
oscillator — ALEKSEY TYAZHEV!, VITALY VEDENYAPIN?,
GEORGI MARCHEV!, ALEXANDER YELISSEYEVZ, LUDMILA
ISAENKO?, DwmITRI KOLKER?, MARINA STARIKOVAZ3,
SERGEI LOBANOV?, eVALENTIN PETROV!, and JEAN-
JACQUES ZoONDY?* — Max-Born-Institute for Nonlinear
Optics and Ultrafast Spectroscopy, 2A Max-Born-Str., D-
12489, Berlin, Germany — Institute of Geology and Miner-
alogy, SB RAS, 43 Russkaya Str., 630058 Novosibirsk, Rus-
sia — 3Novosibirsk State Technical University, 20 K. Marx
Ave., 630028 Novosibirsk, Russia — 4Laboratoire Commun
de Métrologie LNE-CNAM, 61 rue du Landy, 93210 La
Plaine Saint Denis, France

We demonstrate singly resonant optical parametric oscilla-
tor based on the wide band-gap (3.76eV) LiGaS2, pumped
by a 100Hz, 8ns Nd:YAG laser. Due to the high optical dam-
age resistivity this is possible notwithstanding the modest
nonlinearity. The 5.4ns long idler pulses near 5500nm have
a maximum energy of 134uJ.

ThP.14 (76) Thu 13:30
Tunable Laser Operation of Pr3t:LaF; —
eFABIAN REICHERT, FRANCESCA MOGLIA, DANIEL-TIMO
MARzAHL, PHILIP METZ, MATTHIAS FECHNER, NILS-
OWE HANSEN, and GUNTER HUBER — Institute of Laser-
Physics, Hamburg, Germany

In this contribution we present diode-pumped tunable laser
operation of Pr®t:LaFs. Tuning between 609.2nm and
622.7 nm with two small gaps was achieved after inserting a
birefringent filter into a linear cavity.

ThP.15 (45) Thu 13:30
High-power qcw-side-pumped Nd:YLiF, laser with
over 50% efficiency using mode-controlling —
ALESSANDRO M. DEANA! and eNIkLAUS U. WETTER? —
!University Nove de Julho, 109 Dr. Adolpho Pinto, Sdo

Paulo - SP, Brazil — 2Institute for Nuclear and Energetic
Research, CNEN-IPEN/SP, 2242 Av. Prof. Lineu Prestes,
Sao Paulo - SP, Brazil

A very compact and robust cavity design is demonstrated
that allows record optical-to-optical efficiency of over 50%
in a side-pumped Nd:YLiF, laser emitting at 1053 nm. This
efficiency is even higher than in longitudinal pumped cav-
ity designs and based on a novel two-beam mode-controlling
scheme.

ThP.16 (48) Thu 13:30
Over 2 mJ, 2 um optical vortex pulse genera-
tion from an optical vortex pumped optical para-
metric oscillator — oYU TOKIZANEY2, TAXIMAITI
YUusurul, Masakl YAMADA!, KATSUHIKO MIYAMOTO!,
and TAKASHIGE OMATSU'2 — Chiba Univertiy, Chiba,
Japan — 2CREST, Tokyo, Japan

We demonstrate 2um optical vortex generation from a semi-
concentric KTP optical parametric oscillator pumped by a
lum optical vortex. The maximum energy of the vortex
2um output with a topological charge of 1 was measured to
be 2.1 mJ with a slope efficiency of 15%.

ThP.17 (140) Thu 13:30
Compact 2 pum Single-frequency, Q-switched
Tm:YAG Laser Injection-seeded by Fiber Coupled
Monolithic Nonplanar Ring Oscillator Laser — eLEI
WANG!, CHUNQING GAo!, MINGWEI GAO!, YAN ZHENG!,
and ZHIFENG LIN? — !School of Opto-Electronics, Bei-
jing institute of technology, 5 South Zhongguancun Street,
Beijing 100081, P. R. China — 2Beijing METSTAR Radar
CO., Ltd., Fudao Buiding, 11 Kaituo Road, Haidian District
Beijing 100085, P. R. China

A Single-frequency injection-seeded Q-switched Tm:YAG
laser was demonstrated. The seed laser was a fiber-coupled
Tm:YAG monolithic nonplanar ring oscillator with the max-
imum output power of 480 mW. The output energy of the
single-frequency Q-switched pulse was 2.5 mJ, with pulse
width of 250 ns and repetition rate of 100 Hz.

ThP.18 (208) Thu 13:30
Sub-150-fs pulses from an Yb:KYW regenerative
amplifier — eMARTIN DELAIGUE, CLEMENS HONNINGER,
and ERIC MOTTAY — Amplitude Systémes, 11 avenue de
Canteranne, Cité de la Photonique, Batiment MEROPA,
F-33600 Pessac, France

We report an amplification scheme using femtosecond fiber
oscillator and Yb:KYW regenerative amplifier, delivering
50microJ-range pulses around 50kHz, in order to produce
sub-150fs pulse duration exploiting non linear effects to com-
pensate gain narrowing without degrading beam profile and
temporal quality.

ThP.19 (81) Thu 13:30
Multi-Wavelength Operation of Pr3+4-doped Solid-
State Lasers Q-switched by an Acousto-Optic Mod-
ulator or Novel Saturable Absorbers — eRYyO ABE,
JunNicHirRO Kojou, and FUMIHIKO KANNARI — Depart-
ment of Electronics and Electrical Engineering, Keio Uni-
versity, 3-14-1, Hiyoshi, Kohoku-ku, Yokohama 223-8522,
JAPAN
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Q-switching of wavelength tunable Pr3+-doped fluoride-
glass fiber laser pumped by high-power GaN diode lasers
is demonstrated. We also experimentally prove that a
Cr:YAG crystal exhibits saturable absorption in the visible
region. We demonstrate passively Q-switched Pr:YLF and
Pr:fluoride-glass-fiber lasers and their multi-color operation.

ThP.20 (195) Thu 13:30
First complete phase-matching characterization of
the Langatate LGT — ePATRICIA SEGONDS, BENOIT
BOULANGER, BERTRAND MENAERT, JEROME DEBRAY,
and RAJEEV RANJAN — Institut Néel CNRS Université
Joseph Fourier, 25 rue des Martyrs, 38042 Grenoble cedex
9, France

We identified the piezoelectric crystal La3Gab.5Ta0.5014
(LGT) as a new material for nonlinear optics from 0.5 mi-
crons to 6.5 microns. We performed the first characteriza-
tion of sum- and difference-frequency generations by mea-
suring the phase-matching properties using a LGT crystal
cut as a sphere.

ThP.21 (102) Thu 13:30
5 GHz passive harmonic mode-locking in a single-
clad fiber laser via pulse energy engineering
— oCuanNGc Su Jun', Sun Youncg Cuor', FABIAN
ROTERMUND!, BYOUNG YooN KimM?, and DONG-IL
YEoM! — !Division of Energy Systems Research, Ajou Uni-
versity, Suwon, 443-749, Republic of Korea — 2Department
of Physics, KAIST, Dagejeon, 305-701, Republic of Korea

We report the highest pumping efficiency of 13.8 MHz/mW
in increasing the repetition rate of passive harmonic mode-
locking through pulse energy engineering. Stable pulses with
“5GHz repetition rate and 40dB super-mode suppression is
demonstrated with only 395mW pump power in a single-
clad fiber laser incorporating the carbon-nanotube saturable
absorber.

ThP.22 (16) Thu 13:30
Continuum Generation in Mid-IR from Tm-doped
Germanate Fiber Using Femtosecond Cr:ZnS Laser
— oNIKOLAI TOLSTIK!, DMITRY KLIMENTOV!, VLADISLAV
DVOYRIN', IRINA SOROKINA!, VLADIMIR KALASHNIKOV?Z,
and EVGENI SOROKIN? — !Department of Physics, Norwe-
gian University of Science and Technology,Hogskoleringen 5,
N-7491 Trondheim, Norway — 2Photonics Institute, Vienna
University of Technology, Gusshausstrasse 27/387, A-1040
Vienna, Austria

We report on continuum generation at 2.4 um using a step-
index germanate-doped silica fiber. Femtosecond Cr:ZnS
laser was used as a pulse source. The supercontinuum spec-
tral bandwidth reaches 600 nm at -20dB level for 0.65 nJ
launched pulse energy.

ThP.23 (227) Thu 13:30
Efficient frequency conversion by gain-induced four-
wave mixing in optical fibers — GUILLAUME TISON!2
and eERIC FREYSz! — !Université de Bordeaux, CNRS,
LOMA, UMR 5798, 351, Cours de la libération, 33405 Tal-
ence, France — 2NEXEYA SYSTEMS, Route des Lasers,
Parc Scientifique et Technologique Laseris I, Avenue du
Médoc, 33114 Le Barp, France

We present an ytterbium-doped LMA fiber amplifier that
besides amplification of nanosecond pulse at 1064 nm al-
lows generation of powerful nanosecond pulses centered at
824 nm.The observed phenomena can be explained when ac-
counting for four-wave mixing and an application to produce
tunable nanosecond MOPA systems is proposed.

ThP.24 (158) Thu 13:30
Graphene saturable absorbers on glass substrates
for passive mode-locking of fiber lasers — ¢ GRZEGORZ
SoBON!, JAROSLAW SOTOR!, IWONA PASTERNAKZ,
KACPER GRODECKI*3, PIOTR PALETKO?*, WLODZIMIERZ
STRUPINSKI?, ZDZISLAW JANKIEWICZ2, and KRZYSZTOF
ABRAMSKI' — !Laser & Fiber Electronics Group, Wro-
claw University of Technology, Wybrzeze Wyspianskiego 27,
50-370 Wroclaw, Poland — 2Institute of Electronic Mate-
rials Technology, Wolczynska 133, 01-919 Warsaw, Poland
— 3Faculty of Physics, University of Warsaw, Hoza 69,
00-681 Warsaw, Poland — 4Faculty of Microsystem Elec-
tronics and Photonics, Wroclaw University of Technology,
Janiszewskiego 11/17, Wroclaw 50-372, Poland

In this paper we describe the development of free-space cou-
pled graphene saturable absorbers for passive mode-locking
of fiber lasers. The graphene layers were grown by chem-
ical vapor deposition on copper foils and transferred onto
glass substrates. Fabricated saturable absorbers allowed to
achieve 315 fs pulses in an Er-doped fiber laser.

ThP.25 (57) Thu 13:30
UV energy levels of bismuth luminescent centers in
Bi-doped v-SiO2 and v-GeO2 optical fibers — eIGOR
BureTov!, ELENA FIRSTOVA!, VLADIMIR KHOPINZ,
SERGEY FIRSTOV!, VLADIMIR VEL'MISKIN', KONSTANTIN
NiscHEV?, ALEXEY GURYANOVZ, and EVGENY DiaNov!
— !Fiber Optics Research Center, Russian Academy of
Sciences, 38. Vavilov Street, 119333, Moscow, Russia —
Institute of Chemistry of High-Purity Substances, Russian
Academy of Sciences, 49 Tropinin Street, 603600, Nizhny
Novgorod, Russia — 3Ogarev Mordovia State University,
Physics and Chemistry Institute, 68 Bolshevistskaja St.,
Saransk 430005,Rebublic of Mordovia, Russia

Excitation-emission luminescence spectra of Bi-doped v-
Si02 and v-GeO2 optical fibers in the wavelength range
200-500 nm were measured. UV and visible energy-levels
positions of bismuth luminescent centers in these fibers were
determined.

ThP.26 (74) Thu 13:30
Thermally-induced Changes in Distributed Modal
Filtering Yb-doped Double Cladding Photonic
Crystal Fibers — eENRICO COSCELLI!, FEDERICA POLI!,
METTE M. JQRGENSEN?, MARKO LAURILAZ, JESPER
LAEGSGAARD?, THOMAS T. ALKESKJOLD?, LASSE LEICK?,
JES BROENG®, ANNAMARIA CUCINOTTA', and STEFANO
SELLERI! — !Information Engineering Department - Uni-
versity of Parma, Parma, Italy — 2DTU Fotonik - De-
partment of Photonics Engineering - Technical University
of Denmark, Lyngby, Denmark — 3NKT Photonics A/S,
Birkergd, Denmark

The effects of thermally-induced refractive index change on
the single-mode regime of active distributed modal filter-
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ing photonic crystal fibers are numerically investigated. A
blue-shift of the single-mode range and a decrease of the
fundamental mode effective area, both proportional to the
coupled pump power, are reported.

ThP.27 (100) Thu 13:30
Radiofrequency Spectroscopy Method of Temper-
ature Measurements in Silica Active Fiber Poly-
mer Jacket — eRENAT SHAIDULLIN'? and OLEG
RyABUSHKIN!23 — INTO ”IRE-Polus”, Vvedensky Sq. 1,
Fryazino, Moscow Region, Russia — 2Moscow Institute of
Physics and Technology, Institutskiy per. 9, Dolgoprud-
niy, Moscow Region, Russia. — 3Kotelnikov Institute of
Radio-Engineering and Electronics of RAS, Vvedensky Sq.
1, Fryazino, Moscow Region, Russia.

In this paper a new method of temperature measurements
in the protective polymer jacket of active fiber lasers is pro-
posed. This method based on impedance spectroscopy al-
lows to determine heating of the polymer jacket by measur-
ing radio-frequency dielectric constant change.

ThP.28 (95) Thu 13:30
High-average-power nanosecond pulse genera-
tion in polarization-maintained Yb-doped PCF
fiber laser systems — oHIDETSUGU YOSHIDA',
Koy  TsuBakiMOTO!, HisaNor: Fuisita!, NORI-
AKI MIYANAGA', YAMAMURA TAKESHI??, ISHIKAWA
MASAHIRO?3, SAKAGAWA TOMOKAZU?3, and
TSUKAMOTO MASAHIRO? — 'Institute of Laser Engineer-
ing, Osaka University, Osaka, Japan — 2Kataoka Corp.,
Kyoto, Japan — 3Advanced Laser and Process Technology
Research Association (ALPROT), Tokyo, Japan — *Joining
and Weiding Research Institute, Osaka University,Osaka,
Japan

We have developed a high-peak and high-average power
Yhb-doped fiber laser system generates the polarization-
maintained pulsed in PCF rod fibers. The output power
has been achieved to 132-180 W by a 100-pym PCF-rod type
fiber.

ThP.29 (147) Thu 13:30
Beam quality degradation of a strongly pumped Yb-
doped photonic crystal fiber amplifier — eMALTE
KArow!?, HENRIK TUNNERMANN"2, JORG NEUMANN!2,
DieTMAR KRACHT!?, and PETER WESSELS)'? — !Laser
Zentrum Hannover e.V., Hollerithallee 8, 30419 Hannover,
Germany — 2Centre for Quantum Engineering and Space-
Time Research - QUEST, Welfengarten 1, 30167 Hannover,
Germany

The beam quality degradation of a strongly pumped Yb-
doped photonic crystal fiber amplifier is investigated by
measuring the frequency resolved intensity noise spectra.
A sudden increase of the relative intensity noise at the on-
set of beam profile fluctuations and further changes in the
dynamics beyond this threshold were observed.

ThP.30 (199) Thu 13:30
Towards integrated channel waveguide lasers
in monoclinic double tungstates — eKOOP VAN

DALFSEN!, HENK A. G. M. VAN WOLFEREN?, MEIN-
DERT DIJKSTRA', SHANMUGAM ARAVAzZHI', EDWARD H.
BERNHARDI!, SONIA M. GARCIA-BLANCO!, and MARKUS

PoLLNAU' — !Integrated Optical MicroSystems Group,
Mesa+ Institute for Nanotechnology, University of Twente,
P.O. Box 217, 7500 AE Enschede, The Netherlands —
2Transducers Science and Technology Group, Mesa+ Insti-
tute for Nanotechnology, University of Twente, P.O. Box
217, 7500 AE Enschede, The Netherlands

Co-doped planar waveguide layers with various dopant levels
of thulium between 1.5 and 8.0 at.% and maximum dopant
levels of gadolinium and lutetium have been grown onto pure
KYW substrates. Striploaded, corrugated channel waveg-
uides in silicon-nitride have been deposited onto these pla-
nar waveguides for channel waveguide lasers with on-chip
mirrors.

ThP.31 (55) Thu 13:30
Spectral Narrowing in a System of Coherently
Combined Fiber Lasers — OLEG SHNEIDER'?, e BORIS
SHULGA', and AMIEL ISHAAYA'! — !'Dept. of Electrical
and Computer Engineering, Ben-Gurion University of the
Negev, Beer-Sheva, Israel — 2Electro-Optics Engineering,
Ben-Gurion University of the Negev, Beer-Sheva, Israel

We investigate intracavity coherent beam combining in a
system of two fiber lasers, when spectrally selective elements
are inserted only in one of the lasers. We find that the nar-
row spectral content can be imposed on the other laser re-
sulting narrowband operation of the system with high beam
combining efficiency.

ThP.32 (181) Thu 13:30
Is It Possible to Create Pure Single-Mode PCF with
100um Core Diameter? — ¢VICTOR SHEVANDIN, KON-
STANTIN DUKELSKII, and VLADIMIR DEMIDOV — S.I. Vav-
ilov Federal Optical Institute, St. Petersburg, Russia

Several photonic crystal fibers with core dimensions of 25-
57 pum were fabricated and investigated. The structure was
formed by 4, 3, 2 and 1 hole rings around the silica core.
It is shown that, in contrary to the literature data, pure
single-mode regime is not available in the 1-ring structure.

ThP.33 (92) Thu 13:30
Mode-locked fibre laser and amplifier at 1.12 mi-
cron using aluminosilicate ytterbium-doped fibre
— eLAURE LAGO!, FRANCOIS NARBONNEAU', LAURENT
LABLONDE?, YVES HERNANDEZ', BENOIT CADIER?, and
DOMENICO GIANNONE! — !'Applied Photonic Department,
Multitel, 2 av. Pierre et Marie Curie, Parc Initialis, 7000
Mons, Belgium — 2IXFIBER, rue Paul Sabatier, 22300 Lan-
nion, France

We present a mode-lock laser and amplifier at 1118 nm based
on aluminosillicate Yb doped fibres. The laser delivers, after
amplification more than 170 W peak power for 19 ps pulses
duration and a spectral linewidth of about 0.2 nm. This
laser is a good candidate for future frequency doubling.

ThP.34 (11) Thu 13:30
Nanohole Arrays in Borates by Femtosecond Laser
Ablation toward Realizing Two-Dimensional Pho-
tonic Crystals — NoBUHIRO Kobpama!, TOMOKO
TAKAHASHI!, KUNIHIKO  YAMAMOTO!, HEDEYUKI
KABAKI', NAOKI IKEDA?, and eYOSHIMASA SUGIMOTO?
— LAkita University, Akita 010-8502, Japan — 2National
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Institute for Materials Science, Ibaraki, 305-0047, Japan

We report here the fabrication of nanohole arrays in a LKB
borate glass and a LBO borate crystal by femtosecond laser
ablation toward realizing 2D photonic crystals. In addition,

we calculate the photonic band structures of the fabricated
air nanohole arrays and examine electromagnetic wave prop-
agation in arrays containing a line defect.

ThC: Applications of Engineered Fibers

Chaired by Philippe Leproux, Universite de Limoges, France

Time: Thursday 14:30-16:30

Keynote ThC.1 (236) Thu 14:30
Ultrafast Nonlinear Optics in Hollow-Core Photonic
Crystal Fibres — ePHILIP RUSSELL, WONKEUN CHANG,
Nicoras Jory, and JOHN TRAVERS — Max Planck Insti-
tute for the Science of Light, GuentherScharowsky Str. 1,
91058 Erlangen, Germany

Kagome-style hollow core PCF provides an ideal environ-
ment for studying ultrafast nonlinear optical effects in no-
ble gases, where very low group velocity dispersion and
the absence of Raman scattering enhances the efficiency of
pulse compression and the generation of tunable ultra-violet
dispersive-waves.

ThC.2 (142) Thu 15:15
Pulse compression of a modelocked thin disk laser
to 10 MW, sub-50 fs in a gas filled Kagome-
type hollow-core PCF — FLORIAN EMAURY',
CORALIE FOURCADE DuUTIN?2, CLARA SARACENO!,
OLIVER HECKL', YINGYING WANG?3, CINIA SCHRIBER!,
THOMAS SUDMEYER', FETAH BENABID?2, and URSULA
KELLER! — !Department of Physics, Institue for Quan-
tum Electronics, ETH Ziirich, 8093 Ziirich, Switzerland —
2Centre for Photonics and Photonic Materials, Department
of Physics, University of Bath, Claverton Down, Bath BA2
7AY, UK — 3XLIM Institut de Recherche, CNRS UMR
6172, Université de Limoges, 87060 Limoges, France

We spectrally broaden 860 fs pulses from a 7.3-W, 3.91-MHz
thin disk laser in a 2.1 m long Xe-filled HC-PCF. After com-
pression, we achieve 4.2-W in sub 50-fs pulses at a peak
power of I0MW.

ThC.3 (97) Thu 15:30
THz Pulse Propagation Through Zero Defect
Kagome Photonic Crystal Fibers — oJESSIENTA

ANTHONY!, RAINER LEONHARDT!, SERGIO LEON-SAVAL?,
and ALEXANDER ARGYROS? — !Physics Department, Uni-
versity of Auckland, Private Bag 92019, Auckland, New
Zealand — 2IPOS, School of Physics, University of Sydney,
Sydney, Australia

We present THz characteristics of a zero defect kagome fiber.
We identify the loss mechanism of the fiber is due to the high
leakage of the strut modes into the background air. The ob-
served loss peaks are in good agreement with the predicted
numerical simulations.

ThC.4 (202) Thu 15:45

Location: Oscar Klein - Lecture Hall

Single frequency amplification by ytterbium
doped photonic bandgap fiber at 1178 nm —
eMINGCHEN CHEN!, AKIRA SHIRAKAWA!, KEN-ICHI
UEDA!, CHRISTINA OLAUSSON?, JENS LyNGS@?, and JES
BROENG? — !Institute for Laser Science, University of
Electro-Communications, 1-5-1 Chofugaoka, Chofu, Tokyo
182-8585, Japan — 2NKT Photonics A/S, Blokken 84, DK-
3460 Birkergd, Denmark

1178 nm single-frequency amplification by Yb-doped pho-
tonic bandgap fiber has been demonstrated. 24.6 W output
was obtained without stimulated Brillouin scattering. 1.8
dB suppression of Brillouin gain by an acoustic antiguid-
ing effect has been found in the low-index core antiresonant
reflecting optical waveguide.

ThC.5 (37) Thu 16:00
High normal Group Velocity Dispersion Photonic
Crystal Fiber for wavelength tunable pulse stretch-
ing around 2 ym — ePUREUR VINCENT'!, GUILLEMET
SEBASTIEN!, BOUWMANS GERAUD?, BIGOT LAURENTZ,
HERNANDEZ YVES', and GIANNONE DOMENICO! —
!Applied Photonics Department, Multitel, 2 av Pierre
et Marie Curie, Parc Initialis, 7000, Mons, Belgium —
2Laboratoire de Physique des Lasers, Atomes et Molécules
UMR 8523, IRCICA USR 3380, 50 av Halley, 59658, Vil-
leneuve d’Ascq, France

We present a polarization-maintaining solid-core photonic
crystal fiber with very high normal group velocity disper-
sion around 2 pm for optical pulse stretching. With rel-
atively low propagation losses, the total dispersion of the
fiber is measured to be -530 and -400 ps/nm/km at 1979
nm depending on the polarization axis.

ThC.6 (59) Thu 16:15
Nanosecond electrical switch using monolithic fiber
interferometer — PATRIK RUGELAND!2, WALTER
MARcULIS?, and OLEKSANDR TARASENKO? — !Applied
Physics, Royal Institute of Technology, Roslagstullsbacken
21, 10691 Stockholm, Sweden — 2Fiber Photonics, Acreo,
Electrum 236, 16440 Kista, Sweden

We demonstrate a monolithic fiber Mach-Zehnder interfer-
ometer that can be electrically switched with "10 ns re-
sponse time. The device is broadband and temperature sta-
ble, and could be used for low-loss all-spliced Q-switching
of fiber lasers at tens of kilohertz.

52: Coffee Break

Time: Thursday 16:30-16:45

Location: Main Hall Area
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Coffee Break

ThD: Ultrafast optics and frequency combs

Chaired by Takunori Taira, Institute for Molecular Science, Okazaki, Japan

Time: Thursday 16:45-18:30

Invited ThD.1 (282) Thu 16:45
Optical frequency comb sources and applications —
eSCcOTT DIDDAMS — National Institute of Standards and
Technology, Boulder, CO 80305 USA

An overview of advances and applications of optical fre-
quency combs will be presented, including the use of fre-
quency combs for mid-infrared spectroscopy and the syn-
thesis of ultralow jitter waveforms. In addition, a new type
of microresonator frequency comb stabilized at the 10-15
level will be described.

ThD.2 (164) Thu 17:15
Mid-IR frequency ruler based on a doubly reso-
nant non-degenerate OPO — oI. HARTL', J. JiaANG!, C.
Mour!, J. BETuce!, M. E. FERMANN!, N. LEINDECKER?,
K. L. VoporyaNov?, and P. G. SCHUNEMANN? — 'IMRA
America, Inc., 1044 Woodridge Ave., Ann Arbor, MI 4810,
USA — 2E.L. Ginzton Laboratory, Stanford University,
Stanford CA, 94305, USA — 3BAE Systems, PO Box 868
Nashua NH, 03063, USA

We demonstrate a Tm-femtosecond fiber frequency comb
pumped non-degenerate doubly resonant OP-GaAs-based
broadband OPO, emitting idler and signal waves centered
at 5283nm and 3350nm respectively. We demonstrate that
the OPO produces a ruler of well defined signal and idler
frequencies by cavity length stabilization with a comb-tooth
linewidth of <300kHz, limited by the reference laser.

ThD.3 (95) Thu 17:30
3D Precision Imaging with a Terahertz-bandwidth,
Comb-calibrated Swept Laser — eESTHER BAUMANN,
FABRIZIO R. GIORGETTA, IAN CODDINGTON, KEVIN KN-
ABE, LAURA SINCLAIR, WILLIAM C. SWANN, and NATHAN
R. NEWBURY — Quantum Electronics and Photonics Divi-
sion, National Institute of Standards and Technology, 325
Broadway, Boulder, CO, 80305, USA

A frequency-comb and a MEMS-based external-cavity laser
are integrated into a Terahertz-bandwidth LIDAR system
capable of sub-ms update times and 150 pym range resolu-
tion. For a specular target, a precision/accuracy of 92 nm
was obtained; 3D images of diffuse targets (a shoe and a
face) are presented.

ThD.4 (184) Thu 17:45
Comparison of low-noise microwave generation
from ultrafast fiber and DPSSL frequency combs
— oVLADIMIR DoLgovskiy!, NikoLA BucaLovic!,
STEPHANE ScHILT', GIANNI D1 DOMENICO'!, PIERRE
THOMANN!, SERGE GRroP2, BENOIT DUBOIS?, VINCENT
GIORDANO?, MAX STUMPF'3, SELINA PEKAREK?, UR-

Location: Oscar Klein - Lecture Hall

suLA KELLER?, and THOMAS SUDMEYER! — !Laboratoire
Temps Fréquence, Université de Neuchatel, 51 Avenue de
Bellevaux, CH-2000 Neuchatel, Switzerland — 2FEMTO-
ST Institute, Time and Frequency Dpt., 26 Chemin de
I'Epitaphe, 25030 Besancon Cedex, France — 2Department
of Physics, Institute of Quantum Electronics, ETH Zurich,
8093 Ziirich, Switzerland

We report the first comparison of microwaves generated
from an ultra-stable laser using a SESAM-mode-locked
Er:Yb:glass laser oscillator (ERGO) and an Er:fiber fre-
quency comb with the transportable ultra-low instability
signal source ULISS based on a cryocooled sapphire oscilla-
tor. Relative instabilities of 5E-15 are measured at 1s.

ThD.5 (193) Thu 18:00
Generation of Mid-Infrared Optical Frequency
Combs from Crystalline Microresonators —
eCHRISTINE ~ WaNGY23,  ToBias HERR?,  Pas-
cAL DELHAYE!®, ALBERT SCHLIESSER"?, RONALD
HovrzwarTu'®, THEODOR W. HANscH'* NATHALIE
Picuil*®, and ToBiAS KIPPENBERG!? — 'Max-Planck-
Instiut fiir Quantenoptik, Garching, Germany — 2Ecole
Polytechnique Fédérale de Lausanne (EPFL), Lausanne,
Switzerland — 3Menlo Systems GmbH, Martinsried,
Germany — “Ludwig-Maximilians-Universitit Miinchen,
Fakultat fiir Physik, Miinchen, Germany — S5Institut des
Sciences Moléculaires d’Orsay, CNRS, Université Paris-Sud,
Orsay, France

We present mid-infrared frequency comb generation from
micro-resonators. Combs spanning over 10 THz with mode
spacing of 50-110 GHz around the 2.5 micron wavelength
CW-pump are generated in crystalline MgF2 whispering-
gallery mode resonators via four-wave-mixing. Low phase-
noise is verified by beating the comb modes with a narrow
linewidth CW laser.

ThD.6 (141) Thu 18:15
Experimentally verified pulse formation model for
high-power femtosecond vertical emitting semicon-
ductor lasers — eOLIVER DOMINIK SIEBER, MARIO
MANGOLD, VALENTIN J. WITTWER, MARTIN HOFFMANN,
MATTHIAS GOLLING, THOMAS SUDMEYER, and URSULA
KELLER — Department of Physics, Institute for Quantum
Electronics, ETH Zurich, 8093 Zurich, Switzerland

A quantitative understanding of the pulse formation mecha-
nism is necessary to overcome the challenges to achieve a few
100-fs pulses with high average output power. With the pre-
sented numerical model, we obtain excellent agreement with
our experiments and correctly predict the observed output
power for the first time.

54: Coffee Break/snacks

Time: Thursday 18:30-19:00

Location: Main Hall Area



Thursday

Coffee Break/snacks

POSD: Postdeadline Session

Chaired by Jens Limpert, University of Jena, Germany

Time: Thursday 19:00-20:00
252, 250, 253, 249, 245, 251

Location: Oscar Klein - Lecture Hall

FrA: Solid-State lasers
Chaired by Patricia Segonds, Institut NEEL, Grenoble, France

Time: Friday 8:00-10:15

FrA.1 (43) Fri 8:00
Efficient Er:Lu203 laser with 5.9 W of output
power at 2.85 pm — eTa0 Li, KoLJjA BEIL, CHRIS-
TIAN KRANKEL, and GUNTER HUBER — Institute of Laser-
Physics, University of Hamburg, Luruper Chaussee 149, D-
22761 Hamburg, Germany

We report on 2.85 micron laser performance of Er:Lu203.
Pumping with an optically pumped semiconductor laser,1.4
W output power with a slope efficiency of “36% was ob-
tained. Under diode pumping, 5.9 W of output power with
27% of slope efficiency was achieved with an M2 of 1.2 to
1.4.

FrA.2 (157) Fri 8:15
High Power Diode-Pumped Alexandrite Slab Laser
— eMICHAEL DAMZEN and ARA MINASSIAN — Midaz
Lasers Ltd, London, UK

Record powers are demonstrated from a diode-pumped
Alexandrite slab laser producing pulse energy 23.4 mJ at
100 Hz (in quasi-CW mode) with ~ 42% slope efficiency, and
6.4 W in CW mode, showing exciting prospects as a high
efficiency tunable wavelength source for remote sensing and
ultrafast applications.

FrA.3 (22) Fri8:30
High average-power, high-quality pico-second laser
system based on a thin Nd:YVO4 slab bounce am-
plifier — HIROKI SEKI', TAKAHARU YOSHINO!, KAT-
SUHIKO MIvAMOTO!, and eTAKASHIGE OMmATSULZ —
LGraduate School of Advanced Integration Science, Chiba
University, 1-33 Yayoi-cho, Inage-ku, Chiba, 263-8522,
JAPAN — 2CREST Japan Science and Technology Agency,
5,Sanbancho,Chiyoda-ku,Tokyo,102-0075, Japan

We present a high average-power, near-diffraction-limited
pico-second laser system formed by a thin Nd:YVO4 slab
bounce amplifier with a multi-pass geometry. A maximum
output power of 65 W with an optical efficiency of 47 % has
been achieved.

FrA.4 (146) Fri 8:45
Highly efficient Pr:LiYFs-lasers — ePHILIP METZ,
FABIAN REICHERT, SEBASTIAN MULLER, DANIEL-TIMO
MARZAHL, NILS-OWE HANSEN, MATTHIAS FECHNER,
CHRISTIAN KRANKEL, and GUNTER HUBER — Institut fiir
Laser-Physik, Universitidt Hamburg, Luruper Chaussee 149,
D-22761 Hamburg, Germany

We report on highly efficient Pr:LiYFy-lasers pumped with

Location: Oscar Klein - Lecture Hall

a frequency doubled OPS laser at 480 nm. Slope efficiencies
of 73% and 61% and optical-to-optical efficiencies of 70%
and 49% are demonstrated at wavelengths of 523 nm and
607 nm, respectively, at up to 2 W of output power.

FrA.5 (116) Fri 9:00
High Peak Power, Yb:YAG/Cr:YAG Passively Q-
switched MicroLaser — eMASAKI TSUNEKANE and
TAKUNORI TAIRA — Institute for Molecular Science,
Okazaki Aichi, Japan

A QCW diode end-pumped, high peak power
Yb:YAG/Cr:YAG passively Q-switched micro-laser was
demonstrated. Output pulse energy of 3.5mJ was obtained
with a pulse duration of 1.3ns at a Cr:YAG initial transmis-
sion of 89%. The peak power is estimated to be 2.7TMW.

FrA.6 (60) Fri9:15
High energy and broadband Yb:CaF2 multipass
amplifier — DIMITRIS PAPADOPOULOSM?, eSANDRINE
Ricaup!?, Louis DANIAULT!, FLORENCE FRIEBEL!,
ALAIN PELEGRINA?, MARC HANNA!, PATRICE CAMY?,
JEAN-LoUIS DouALAN?, RICHARD MONCORGE?, PATRICK
GEORGES!, and FREDERIC DRUON! — lLaboratoire
Charles Fabry, Institut d’Optique, CNRS, Univ Paris-Sud,
2 Av. A. Fresnel, 91127 Palaiseau, France — 2Laboratoire
d’Utilisation des Lasers Intenses, CNRS, Ecole Polytech-
nique, CEA, Univ. Pierre et Marie Curie, Palaiseau, France
— 3Amplitude Systemes, 11 avenue de Canteranne, Cité de
la Photonics, 33600 Pessac, France — “Centre de recherché
sur les Ions, les Matériaux et la Photonique, CEA, CNRS,
ENSICaen, Université de Caen, 14050, Caen, France

A novel multipass amplifier design based on Yb:CaF2 that
permits high gain and high energy operation is presented.
Up to 105 mJ pulses at 30 Hz are obtained for 1.3 mJ at the
input. The passive coherent combination technique is also
examined to increase the output energy to >200 mJ.

FrA.7 (133) Fri 9:30
High energy diode pumped Er:YSGG bounce ge-
ometry laser at “3um — eEMMA ARBABZADAH, CHRIS
PHILLIPS, and MICHAEL DAMZEN — Imperial College Lon-
don, London SW7 2BW, UK

A diode-pumped Er:YSGG laser operating at the 3-micron
transition is presented. We report pulse energies “55mJ and
average powers 2W under quasi-continuous wave pumping.
Electro-optic Q-switching yields 0.5mJ pulses with duration
"100ns. This work demonstrates the promise for efficient,



Friday

compact Er:YSGG lasers as potentially useful tools for mid-
IR generation.

FrA.8 (126) Fri 9:45
Resonantly-pumped single-frequency Er:YLuAG-
laser with pulsed emission at 1645.2 nm (air)
— oANSGAR MEISSNER, PHILIPP KUCIREK, and HANS-
DI1ETER HOFFMANN — Fraunhofer Institute for Laser Tech-
nology, Steinbachstr. 15, 52074 Aachen, Germany

A resonantly-pumped single-frequency Q-switched laser os-
cillator based on an Er:YLuAG crystal is reported. The
wavelength is controlled with Ramp-and-Fire technique and
is definable between 1644.5 nm and 1645.6 nm, which is
suitable for CH4-Lidar-Systems. The laser emits single-

frequency pulses at 100 Hz with 2.3 mJ and 90 ns.

FrA.9 (120) Fri 10:00
Broadly tunable OPS pumped Yb:CALGO laser
— eBASTIAN DEPPE, ALEXANDER HEUER, KOoLJA BEIL,
CHRISTIAN KRANKEL, and GUNTER HUBER — Institut fur
Laser-Physik, Universitat Hamburg, Germany

We present laser experiments with Czochralski-grown
Yb:CALGO crystals under pumping with an optically
pumped semiconductor laser (OPS). A maximum output
power of 2.4 W, slope efficiencies exceeding 60% and a spec-
tral tuning range of over 70 nm were realized with >1.5 W
output power between 1027 nm and 1072 nm.

57: Coffee Break

Time: Friday 10:15-10:30
Coffee Break

Location: Main Hall Area

FrB: Waveguide photonics
Chaired by W. Andrew Clarkson, ORC, University of Southampton, UK

Time: Friday 10:45-12:30

FrB.1 (78) Fri 10:45
Femtosecond-laser Written Diode-pumped Visible
Pr:LiYF; Waveguide Laser — eSEBASTIAN MULLER,
THOMAS CALMANO, PHILIP METZ, CHRISTIAN KRANKEL,
and GUNTER HUBER — Institut fiir Laser-Physik, Ham-
burg, Deutschland

In this contribution we present a femtosecond-laser inscribed
Pr:YLF waveguide laser. Emission in the orange and red
spectral region with output powers of 26 mW (604 nm) and
12 mW (720 nm) have been achieved under InGaN diode
laser pumping.

FrB.2 (77) Fri 11:00
Dual Wavelength and Switchable Laser Opera-
tion of Visible Pr:SrAl;2O;9 Waveguide Lasers —
eTHOMAS CALMANO, SEBASTIAN MULLER, FABIAN RE-
ICHERT, MATTHIAS FECHNER, NILS-OWE HANSEN, and
GUNTER HUBER — Institut fiir Laser-Physik, Universitit
Hamburg, Luruper Chaussee 149, 22761 Hamburg, Ger-
many

Channel waveguides were fabricated in Pr:SrAlj5019 by
femtosecond-laser writing. Dual wavelength and switchable
laser operation in the visible spectral range could be demon-
strated by using an output coupling mirror with variable
transmission. Furthermore, output powers of 91 mW at
643.8 nm and 62 mW at 622.8 nm were obtained.

FrB.3 (125) Fri 11:15
Ti:Sapphire Channel Waveguide Lasers Produced
by Femtosecond and Picosecond Laser Writing —
o¢CHRISTOS GRIVAS', COSTANTINO CORBARI?, GILBERTO
BrRAMBILLAZ?, and PAvLOS LAGOUDAKIS' — !School
of Physics and Astronomy, University of Southamp-
ton, Southampton SO17 1BJ, United Kingdom —
2Optoelectronics Research Centre (ORC), University of

Location: Oscar Klein - Lecture Hall

Southampton, Southampton SO17 1BJ, United Kingdom

Fabrication and continuous-wave lasing near 798 nm is re-
ported for femtosecond and picosecond laser-written channel
waveguides in Ti:sapphire crystals. Channels inscribed by
femtosecond (picosecond) pulses lase above a threshold of
84 mW (189 mW) with maximum output power and slope
efficiency of 143 mW (45 mW) and 23.5% (7.1%), respec-
tively.

FrB.4 (118) Fri 11:30
Single-mode, Tuneable Laser Operation of Hybrid
Microcavities based on CdSe/CdS Core/Shell Col-
loidal Nanorods on Silica Microspheres — ¢ CHRISTOS
GRrivas!, PERI ANDREAKOU!, PENGFEI WANGZ, MING
DING?, GILBERTO BRAMBILLA?, LIBERATO MANNAZ, and
PavLOS LAGOUDAKIS'! — !School of Physics and As-
tronomy, University of Southampton, Southampton SO17
1BJ, United Kingdom — 2Optoelectronics Research Cen-
tre (ORC), University of Southampton, Southampton SO17
1BJ, United Kingdom — 3Istituto Italiano di Technologia
(IIT), I-16163 Genoa, Italy

Fiber-coupled hybrid lasers based on colloidal CdSe/CdS
core/shell semiconducting nanorods on silica microspheres
produced single-mode emission near 628 nm above a 67.5-
microwatts threshold. The lasing wavelength was tuned over
a 2.1-nm range by laser-heating at 3.5 micrometers while the
emission modality was dependent on the coupling conditions
and microsphere size.

FrB.5 (174) Fri 11:45
Ytterbium-doped fiber laser mode-locked with elec-
trooptical fiber — eMIKAEL MALMSTROM'!, OLEK-
SANDR TARASENKO?, WALTER MARGULIS?, and FREDRIK
LAURELL! — !Laser Physics, Applied Physics, Royal In-
stitute of Technology, Roslagstullsbacken 21, 10691 Stock-



Friday

holm, Sweden — 2Fiber Photonics, Acreo, Electrum 236,
16440 Kista, Sweden

An actively mode-locked Yb-doped fiber laser is demon-
strated, incorporating an electrooptical fiber phase modu-
lator, driven with 40 Vpp. The all-spliced linear cavity gen-
erates subnanosecond pulses at 1065 nm wavelength with a
fundamental repetition rate of 15.6 MHz. It produces com-
parable output pulses up to the 7th harmonic at 109 MHz.

FrB.6 (9) Fri 12:00
Temperature Induced Dynamic Refractive Changes
in Fiber Amplifiers — eHENRIK TUNNERMANN!Z
JOrG NEUMANN'2, DIETMAR KracuT!?, and PETER
WESSELS!'? — !Laser Zentrum Hannover e.V., Hol-
lerithallee 8, D-30419 Hannover — 2Centre for Quantum
Engineering and Space-Time Research - QUEST, Welfen-
garten 1, 30167 Hannover, Germany

Thermally induced refractive index changes are important
in high power fiber amplifiers. We present measurements of
the time dependent optical phase shift and show it can be

explained by radial heat diffusion through the fiber.

FrB.7 (36) Tri 12:15
Asymmetric single-mode fused fiber coupler for core
pumping thulium-doped fiber at 795 nm — e GABRIEL
PELEGRINA-BONILLA!, KATHARINA HAUSMANN'2, KAI
Liv!, HakaNn Savinch2, Uwe MoORGNERY?3, JORG
NEUMANND2 and DIETMAR KRACHT!? — !Laser Zentrum
Hannover e.V., Hollerithallee 8, D-30419 Hannover, Ger-
many — 2Centre for Quantum Engineering and Space-Time
Research - QUEST, Welfengarten 1, D-30167 Hannover,
Germany — ®Institut fiir Quantenoptik, Leibniz Universitét
Hannover, Welfengarten 1, D-30167 Hannover, Germany

We present a fused fiber coupler capable of multiplexing
wavelengths in the range of 795nm and 1980nm. Different
single-mode fibers with single-mode guidance for the respec-
tive wavelength were employed. We achieved a transmission
of 90% in the signal fiber for both wavelengths and demon-
strated the application in a fiber amplifier.

59: Prizes, Closing Session

Time: Friday 12:30-12:45

Prizes, Closing

Location: Oscar Klein - Lecture Hall



