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6 Sessions : 22 talks , 15 posters

Three Themes:

1. Application of LWFA electrons and x-rays (6 talks)
2. Application of protons (+ions) ( 6 talks)
3. Electron delivery and Light Sources development (10 talks)



1. Application of LWFA electrons 
and x-rays



Ultra-brilliance isolated attosecond gamma-ray light 

source – Jinqing Yu





Laser wakefield accelerators as 

x-ray sources for biomedical 

imaging applications
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2. Application of protons 





Laser-accelerated proton beams as diagnostics for Cultural Heritage

Damage analysis of a proton-irradiated CH artifact 
(ceramic) shows no aesthetical or chemical changes.

Laser-accelerated proton beams potentially enable a quicker 
and less invasive Proton Induced X-ray Emission spectroscopy 
on Cultural Heritage artifacts.

M. Barberio et al., 
Sci. Rep. 7, 40415 
(2017) 

M. Barberio, S. Veltri, M. Scisciò, A. Morabito, S. Vallieres and P. Antici

Ceramic from 1650 AD

Single-shot PIXE 
spectroscopy on 
Silver using a 
laser-accelerated 
proton beam.

CH sample

6 cm

Thomson Parabola
Exp. setup









3. Electron delivery and Light 
Sources development



T. Andre



7 systems :

• First triplet to focus a 180 MeV beam

• Second triplet to focus a 400 MeV beam

• A prototype 

Magnetic center excursion in both planes (x, z) is about ± 10 µm

Concept was patented (QUAPEVA program-Triangle de la 

Physique, SOLEIL/Sigmaphi collaboration)
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Tunable High Gradient Quadrupoles , A. Ghaith
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BD studies in the X-band Linac of EuPraxia@SPARC_LAB

• Three WP’s under study:

• WP1: Low Charge-High Current 30 pC-3KA (FWHM) per bunch from Photoinjector with only

velocity bunching, suitable both for Beam Driven and Laser driven acceleration in Plasma

• WP2: Low Charge-Low Current 30 pC-100A per bunch from Photoinjector with velocity

bunching coupled with a magnetic compression (R56=9 mm), in the chicane to reach I = 3kA

(Hybrid scheme), suitable both for Beam Driven and Laser driven acceleration in Plasma

• WP3: High charge-Very Low Currrent 200 pC-70 A per bunch from Photoinjector with velocity

bunching coupled with a magnetic compression (R56=16 mm) in the chicane to serve the

SASE-FEL, with peak current Ipk=2kA, and the Compton Source in the high flux operation

scheme.
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C. Vaccarezza
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Steerer + BPM Beam error kick (girder to girder)

Static and dynamic error studies in the X-band Linac of 

EuPraxia@SPARC_LAB : misalignements & quad/steerers jitters

WP1

Next steps:

• RF phase and amplitude jitters

• Photocathode laser energy and

pointing jitters.

WP1 results: Centroid distribution at

the capillary entrance (above) and

trajectory envelope (right) for 70𝜇m

misalignment on RF and magnetic

elements, 150 𝜇m girder to girder, and

0.1% jitter on quadrupole strength and

steerer kick after trajectory correction.

C. Vaccarezza



Commissioning Results From The LUX Beamline For Plasma-Driven Undulator Radiation. 

A. MAIER

Undulator Upgrade for the LUX Beamline. C. WERLE





Ultrahigh 6D brightness electron beams from a single plasma 

acceleration stage
A. Fahim Habib et. al
Nat. Commun. 8, 15705 doi: 10.1038/ncomms15705 (2017)

• A tuneable and flexible scheme for minimization of 

energy chirp in a single plasma acceleration stage

• Utilizing tailored beam loading by a second high 

charge bunch

• Relative energy spread is minimized by one order of 

magnitude

• Ultrahigh 5D brightness + minimized energy spread 

leads to unprecedented ultrahigh 6D brightness             

𝑩𝟔𝐃 ≈ 𝟓. 𝟓 × 𝟏𝟎𝟏𝟕A/𝐦𝟐 𝐫𝐚𝐝𝟐/𝟎. 𝟏%𝐁𝐖
• Energy spread scaling law predicts          

Τ∆𝑊rms 𝑊 < 0.01 % for longer plasma wavelength

• Potentially game-changing for applications,         

e.g. ICS, XFEL and HEP

Before escort release After dechirping



Transverse electron beam dynamics in a nanocoloumb-class laser wakefield

accelerator. A. Koehler


