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/ Ultra Short Pulse Laser Leader Since 2001
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From the most renowned To high-tech surgical blocks o the world’s high-end factories
scientific installations

5,000+ 5,000+

m? state-of-the-art production area Femto lasers running in the field

(I Employees dedicated to ultrafast lasers

Amplitude Laser Group Headquarter,
Bordeaux, France .
Amplitude
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/ 3 Main Markets
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/ From Science to Industry

Our Motivation :
> Provide state-of-the art lasers for scientific exploration

> Develop compact industrial lasers for real-world applications

Exploration Exploitation
Ti Sa / OPCPA Diode-pumped Yb
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/ USP laser opens new markets since 2007
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/ Secondary sources

Gigawatt Terawatt Petawatt

LPP X-ray sources GeV electron sources
UV-VIS-MIR sources -

INPUT Non-linear media OuUTPUT

pump

— . PUMp (depleted)
k signal d
weaksignal (seed) X2 ey signal (ampificd)

by icler (generated)

MeV proton sources

Thin Metal Foil
fs, ps ~um
1>10"Wcem?

XUV sources

Femtosecond pulse  (jag .
Www WWW*— o —> .
Xray g 7\” -.'.‘ Kiriag
Accelerated electron
= | > A ‘
|y N——
THz sources
OR with tilted pulse fronts

/ Pierre-Mary PAUL, Amplitude, EPIC ’

M ing on Photonics Technologies for '
Advanced Light Sources l \ AmplltUde



/ Laser Wakefield Acceleration revolution

Electrons accelerated in laser-plasma wakefield
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/ Converting electrons into X-rays

Betatron
[\ « Broad energy distribution
« 10-100 keV
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/ Technology comparison
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/ Non Destructive Testing
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/ X-ray sources for NDT

Precision radiography
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Deep radiography

LINAC

Electron beam power : kW
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/ Precision tomography (UCT)

Pionneered with synchrotron light sources
ufocus&nanofocus sources provide portable solutions with high resolution

Limitation : low penetration & low flux

Motivation : detect small voids & defects

Resolution : few um

Applications :
« Batteries
« Additive Manufacturing

* Electronics

Growing demand for fast measurement on large scale
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/ Composite analysis

Imaging composites during curing process

Figure 7: Drawing the region of interest on the
3D reconstruction of the first scan. The same
region of interest is used on each reconstruction.
Space is allowed below the gap as the sample
will shrink vertically as it consolidates.

Pickard et al, Int Conf on Composite Mat, 2017

Cracking process of composites under compression

(D)Damage onset  (2)Edge cracks (3)Kinked specimen (4)Onset final crack
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Nesting effect in composites production process
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/ Radiography of batteries & composites with betatron
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/ Conclusion and perspectives

> Synchrotrons and XFELs open new modalities for industry

> Growing need for quality control with X-rays (AM, CFRP, batteries) require precision & fast scanning

> Fast improving laser technology opens new secondary sources

> Industrial & medical applications will benefit from increasing average power TiSa AND Yb technologies
> ... while other technologies make big progress also

> XFEL will open new applications in ultrafast X-ray dynamics, such as fusion ignition
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