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• WP12 progress in brief

• Review of the experiments useful to EuPRAXIA design study

• Review of facilities and facility access
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Objectives

• Facilitate tests for concepts and prototypes developed in other work packages in various facilities

• Survey of the experimental results of the proof-of-principle tests and accelerator prototyping 

studies 

Key Tasks

• Gather information regarding potential experimental facilities where tests can be conducted 

• Describe capabilities of these facilities and access mechanisms

• Gather information regarding concepts that need testing/prototyping in consultation with other 

WP’s and understanding priorieties.

• Feed back relevant results into the EuPRAXIA design study 

Few schedules Few teams

List of experiments
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 Slice energy spread of plasma accelerated beam (~3fs slice for 1nm radiation)

 Schemes for selected issues (e.g. driver removal, resonant multiple laser pulses)

 Plasma based beam dump

 Switching options for driver and witness at low energy, preserving beam qualities.

 Compact advanced diagnostics and new ideas

 Stability of different schemes for plasma injectors (pointing stability of laser, plasma 

oscillations)

 High charge (higher than few tens of pC) in Plasma Injectors

 Synchronization for external injections

 Advanced devices (e.g. de-chirper for passive streaking)

 Feedback control (pointing, temporal, phase..)
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 Schemes for selected issues (e.g. driver removal, resonant multiple laser pulses)

 Plasma based beam dump

 Switching options for driver and witness at low energy, preserving beam qualities.

 Compact advanced diagnostics and new ideas (Smith Purcell)

 Stability of different schemes for plasma injectors (pointing stability of laser, plasma 

oscillations)
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SPARC Diagnostics section

Dipole

Flag

Flag

Quadrupoles

RF deflector
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Courtesy of E. Chiadroni – WP5
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Multi-pulse Wakefield Acceleration: Oxford

experiment with CLF’s Astra laser

Typically, nonlinear wakefield excitation requires

a single, high intensity laser pulse from a

sub-PW-class laser.

This work demonstrated that plasma wakefields

can be driven by a train of correctly spaced,

low energy (10s mJ), short (~50 fs) laser

pulses.

This discovery could facilitate the use of

emerging laser technologies, offering the

prospect of plasma accelerators operating at

multi-kHz repetition rates

Phys. Rev. Lett, 119, 044802 ( 2017)



WP12 – EuPRAXIA Yearly meeting, 20-24 November, 2017

Needed experiments

10

 Slice energy spread of plasma accelerated beam (~3fs slice for 1nm radiation)

 Schemes for selected issues (e.g. driver removal, resonant multiple laser pulses)

 Plasma based beam dump

 Switching options for driver and witness at low energy, preserving beam qualities.

 Compact advanced diagnostics and new ideas

 Stability of different schemes for plasma injectors (pointing stability of laser, plasma 

oscillations)

 High charge (higher than few tens of pC) in Plasma Injectors

 Synchronization for external injections

 Advanced devices (e.g. de-chirper for passive streaking)

 Feedback control (pointing, temporal, phase..)

Smith-Purcell station @ Facet (2011)

Courtesy of E. Chiadroni – WP5

Eli-beamlines group will test CTR bunch length 

measurement at SPARC-LAB
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Courtesy of S. Bettoni – IPAC17

Courtesy of P. Krejcik – IBIC17
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Off On

Stabilisation with counter-propagating beam 
originating 4 mm offset from interaction point

Tests are ongoing currently. 

Looking to implement in January

3-4 focal spots
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Facilities on web site
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vocal-external.liv.ac.uk/sites/eupraxia

Please review or

send information in the website
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List of the available facilities 
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vocal-external.liv.ac.uk/sites/eupraxia
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Plasma lens

A. Marocchino et al., Experimental characterization of the effects induced by passive plasma lens on high brightness electron 

bunches, APPLIED PHYSICS LETTERS 111, 184101 (2017)
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• WP12 is progressing. The main difficulties are due to 
the planning of experiments that must take into 
account hosting laboratories priorities.

• Experimental program in EuPRAXIA partners is 
interesting and can be very useful in the 
assessment of the EuPRAXIA design study

• Benchmarking code against measurements is starting 

Thank you for your attention

• Master students?


