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Pulsed laser sources are advantageous for a wide variety of laser applications ranging from 

micro materials-processing to EUV generation. Work package 2 of the LIFT project focuses 

on the development of extreme peak power femtosecond and nanosecond pulsed fiber laser 

sources, providing an overall very broad range of pulse parameters. These sources will later 

be used by LIFT-partners working in work package 5 for the demonstration of advanced 

material processing applications. One of the main objectives within the work package is the 

development of rugged, reliable and cost-efficient laser systems with significantly improved 

specifications and features compared to state-of-the-art commercially available products. 

Based on a common high-brightness fibre engine, being capable of handling high peak- and 

high average power, three different integrated laser systems, exhibiting quite different pulse 

parameters, will be realized within the work package. One system will be based on the fiber

engine being used as an oscillator; two systems will use the engine as an amplifier stage, 

implementing additional seed-lasers (Master-Oscillator-Power-Amplifier - MOPA architecture).

In order to realize a sophisticated fiber engine, two fundamental building blocks are vital: one 

is a high-power, high-brightness pump module, the other one is a Large-Mode-Area (LMA) 

active fiber.

To ensure long lifetime and reliability, partners Oclaro, Dilas, Gooch & Housego, and SPI 

Lasers are working on pump modules based on two different laser diode technologies to be 

compared for their suitability to power up the fiber engine. A pump module delivering 200 W 

of pump power, consisting of 7 30-watt sub-modules, each containing single-emitter diodes 

with telecom-proven long lifetimes, will be demonstrated within this month. Pump modules 

based on diode-bar technology are already used successfully in work package 1and will also 

be implemented in work package 2 laser sources. Despite the different diode-technologies, a 

standardized interface between the pump-modules and the active fiber will be established to 

provide full compatibility between the individual building blocks. 

In the development of LMA active fiber, the main tasks which partners iXFiber, NKT 

Photonics, Perfos and also SPI Lasers have to address are effects of Photo Darkening (PD), 

clean single mode operation and potential damage due to extremely high optical intensities in 

pulsed laser operation. Multiple activities within the work package are focussed on reducing 

PD effects by means of core material composition and new fiber structure design features, 

including testing in collaboration with work package 3. A crucial geometric design parameter 

of the active fiber is the effective mode-field diameter, which has to be maximized to avoid 

optical damage. To ensure strictly single mode propagation in such LMA fibers, Photonic 

Crystal Fiber (PCF) structures are implemented, efficiently suppressing higher order spatial 

modes. Within LIFT, NKT Photonics has developed a novel design using a spatial distributed 

modal filter in the cladding, which has been demonstrated to give single mode performance 

for a 85-µm core ROD fiber. 

For more information: Tom Pearsall 

pearsall@epic-assoc.com
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Reinhard Brunner 

from Oclaro at the 

module assembly 

station, aligning 

four single-emitter 

diodes in the newly 

developed 30-W 

pump sub-module. 

Seven of these 

sub-modules are 

combined to 

deliver 200 watts of 

pump power
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This novel design was presented at Photonics West 2011 and will shortly be submitted to Optics Express, acknowledging LIFT for 

support. 

The first generation of LMA-PCF produced within the LIFT project has already proven to satisfy the basic specifications required for 

the common fiber engine: as a deliverable (D2.1), partner Eolite has demonstrated 200 W average output power out of a Q-switched 

oscillator, producing 20-ns pulses at 100 kHz pulse repetition rate. Later, five of these Q-switched lasers will be multiplexed to obtain 

a pulsed nanosecond laser with an average output power of 1 kW. First experiments, synchronizing and combining two laser 

modules have been conducted successfully.

For the different MOPA-systems, using the common fiber engine as an amplification stage, seed-lasers with the required pulse 

parameters have been demonstrated during the project’s first year as a milestone. 

Time-Bandwidth Products has demonstrated different seed lasers emitting less than 200-fs pulses at multi-ten MHz repetition rates. 

For the final system, individual seed pulses will be picked, stretched, amplified and re-compressed, to finally obtain a maximum

average output power of 200 W in 500-fs pulses with up to 100 µJ pulse energy. The final pulse repetition rate will be turn-key user-

adjustable and the system is intended to be used for advanced micro-machining applications. Currently Time-Bandwidth Products is

working on stretching and pre-amplifying the generated seed pulses.

Harald Simonsen from 

NKT Photonics is 

stacking glass 

preforms to build the 

microstructured

patterned cane, which 

is subsequently drawn 

to a photonic crystal 

fiber.
Photonic Crystal Fiber ROD with 

a thick endcap to increase the 

power handling capacity of the 

facet.

Felix Brunner (left) and 

Olaf Schultejann from 

Time-Bandwidth Products 

are coupling pulses from 

the modelocked 200-fs 

seed laser, stretched to 

120 ps, into the fiber-

preamplifier, a flexible 

active photonic-crystal 

fiber delivered by NKT 

Photonics.
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LIFT Partners Present at Photonics West  25-28 January 2011 in San Francisco

The third final laser system, developed by partner SPI Lasers is a highly flexible, high-peak-power nanosecond MOPA-system: 

two different seed laser sources, covering an overall pulse duration rage of 1-500 ns, are coupled into a common fiber engine 

amplifier module. The desired pulse duration as well as the pulse repetition rate of this system are meant to be user-adjustable

and the output will exceed peak powers of 100 kW in pulses with up to 10 mJ. The seed laser responsible for the “short” 

nanosecond-scale is a semiconductor Fabry-Perot Oscillator, developed by partner 3S Photonics, while the seed source 

covering the “long” nanosecond-regime is a fiber oscillator implementing SPI’sFiber Bragg Grating (FBG) technology and fiber-

coupled AOM technology provided by partner Gooch & Housego. Both seed sources have been successfully demonstrated with 

preliminary specifications. Currently SPI Lasers and Gooch & Housego are working on the combined single emitter pump module 

to pump their power amplification stage.

As the MOPA-systems developed in work package 2 will be used for advanced material processing applications, partners of the 

work package have actively contributed to work package 5, defining standardized micromachining samples that are suitable for 

applications done with pulsed laser sources.

Work package 2 is led by Time-Bandwidth Products, which specializes in diode-pumped, passively mode-locked lasers. The 

company uses its patented SESAM technology to generate ultrashort laser light pulses with pulse-widths in the range of 

femtoseconds to picoseconds. Time-Bandwidth Products has supplied a wide range of customized and OEM laser systems to 

leading companies and institutions world-wide, and thus has a good know-how and experience in laser assembly and 

technology. If you have further questions, please contact Kurt Weingarten (kw@time-bandwidth.com) or Andreas Oehler

(ao@time-bandwidth.com) at Time-Bandwidth Products.
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Fifteen LIFT partners participated in the exhibition at Photonics West (24 –27 January 2011), the world’s largest photonics show 

with over 19 000 attendees, and 1 100 companies exhibiting products. The show was dominated by suppliers of direct diode 

lasers and diode-pumped solid-state lasers. Awareness of the LIFT project and its objectives was disseminated to exhibition 

visitors via specially-prepared flyers and 4 large-scale poster displays on 3 stands: Gooch & Housego, iXFiber, and Time-

Bandwith Products.

Participating project partners were: Dilas, Eolite,  Fraunhofer IWS and Fraunhofer IOF, Gooch & Housego,  iXFiber, NKT 

Photonics, Oclaro, Optoskand, Perfos, Quantel, Raicol Crystals, SPI Lasers, 3S Photonics and Time -Bandwidth Products.

Martin Uddén and Mats Blomqvist of 

Optoskand

Patrice Crochet of iXFiber Norbert Lichtenstein and David Baidy of Oclaro

LIFT Poster on display on

the Gooch & Housego stand

Philippe Aubourg of Quantel

Kate Gross and Rich Griggs of SPI Lasers
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