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AMPLITUDE TECHNOLOGIES

Amplitude Technologies in figures…

Created in 2001

80 co-workers (150 for the whole Amplitude group)

3 x 1 Petawatt on-going project (1015 W – 30 J – 25 fs)

25 x 100 TW-class laser system installed

> 50 femtosecond Ti:Sa lasers installed

> 200 nanosecond Nd:YAG lasers installed
TAIPEI

SHANGHAI
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Multi-100’s TW and PW lasers 

applications

Proton acceleration (European project Saphir)

Electron acceleration (Easarey et al 2009)

Ion acceleration (Borghesi et al 2006)

High pulse energy on 

the target
Ultra-short pulse 

duration

High quality wavefrontHigh temporal contrast
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Prof. Dr. Gerhard Paulus / ultra-compact high peak power laser system

JETI100

Ultra-short high peak power laser 

16 fs as temporal duration at 250 TW (4 J)

5 Hz -Temporal contrast 1012
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SAPHIR PROJECT: LASER-BASED 

PROTONTHERAPY R&D
Idea of laser-based 

protontherapy installation
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PULSAR PW laser system / DRACO

SUPERBOOSTER front-end

800 mJ amplifierPULSAR 200 TW

2.5 J amplifier

PW compressor

TWIN amplifier

TITAN pump lasers

Power supplies and cooling units

CONTROL / COMMAND

Metrology and diagnostics
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VEGA LASER SOURCE

Centro de Laseros Pulsados / Prof. Dr. Luis Roso

PULSAR PW – 1 Hz – < 25 fs –Temporal contrast 1012

Multiple high peak power laser outputs
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SUPERBOOSTER / PERFORMANCES

PULSAR 250 TW, 5 Hz

JETI100

• ns guaranteed < 10-8

• 1 ps guaranteed < 10-3

• 2 ps guaranteed < 10-4

• 5 ps guaranteed < 10-6

• 30 ps guaranteed < 10-11

• > 50 ps guaranteed < 5.10-12

Typical SEQUOIA HD for PULSAR multi-TW-class laser system with SUPERBOOSTER front-end

ASE contrast < 10-12

• ns measured at FAT < 10-8

• 1 ps measured at FAT < 10-5

• 2 ps measured at FAT < 10-5

• 5 ps measured at FAT < 10-7

• 30 ps measured at FAT < 10-11

• > 50 ps measured at FAT 10-12
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JETI100

Ultra-short high peak power laser 

16 fs as temporal duration at 250 TW (4 J)

5 Hz -Temporal contrast 1012
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kHz systems with CEP stabilization

High Harmonic Generation

Generation of attosecond pulses



CEP, high repetition rate, high power, ultrafast lasers: 

Objectives

 Quantitative:

Repetition rate: 10 kHz

Energy (Power): 1 mJ (10 W), > 2 mJ (20 W) or 3 mJ (30 W)

Pulse Duration < 20 fs, down to 15 fs

CEP Stabilization: < 250 mrad RMS

 Qualitative:

> User friendly/simple

> Compactness

> Mode Quality

> Reliability



AURORA 10 kHz and DUAL

Politecnico Milano, Italy

20 W, 10 kHz, 20 fs CEP

Prof. Giuseppe SANSONE

Giuseppe.sansone@polimi.it

MBI Berlin, Germany

20 W, 10 kHz, 20 fs CEP 

20 W (20 mJ), 1 kHz, 20 fs CEP

Prof. Marc VRAKKING / Prof. Noack

vrakking@mbi-berlin.de

Attolab Platform, France

20 W, 10 kHz, 16 fs CEP 

20 W (20 mJ), 1 kHz, 16 fs CEP

Dr. Pascal D’OLIVEIRA

pascal.doliveira@cea.fr

mailto:Giuseppe.sansone@polimi.it
mailto:vrakking@mbi-berlin.de
mailto:pascal.doliveira@cea.fr


POLITECNICO DI MILANO

20 W, 10 kHz, 20 fs CEP



> BIRD feedback loop using AOPDF

 < 250 mrad rms

AURORA 10



MAX BORN INSTITUTE NOACK

20 W, 10 kHz, 20 fs CEP 

20 W (20 mJ), 1 kHz, 20 fs 

CEP



MAX BORN INSTITUTE NOACK



MAX BORN INSTITUTE

Pulse duration measurements using a 

wizzler τ = 19.8 fs

CEPmeasurements using a Fastlite software and 

Menlo APS σ²  < 260 mrad RMS



Julie Siv

Area sales engineer

jsiv@amplitude-technologies.com

+33 (0)789 85 86 91
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