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Outline

• Main characteristics of proposed beams

• Brief Introduction of the facilities offering

access in WP13: 

• LULAL (Lund University)

• UHI100 LPA (CEA LIDYL)

• APOLLON MUST-LPA (CNRS LULI)

• Organisation of access

• Summary
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Electron beams generated by Laser driven 

wakefield in a plasma

• Non linear interaction of the laser pulse with a plasma 

generates relativistic electrons over mm scale
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P. Lee et al, PRAB 19, 112802 (2016)

• Typical parameter range for 

WP13 facilities

• Energy: 50 MeV – 300 MeV

• DE/E: 5 % -100%

• Charge: 1- 100pC

• Duration: 10-100fs



Flexible offer, adjustable to user’s application

• Parameter range and configuration can be selected

depending on user’s interest
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• Acceleration concepts

• Bunch shaping and transport

• Diagnostics development

• Use of electron bunch or 

associated radiation as 

drivers for applications 



Location of plasma beam testing facilities

LULAL
Lund University

Apollon
CNRS-LULI

UHI100 LPA
CEA Saclay
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LULAL main features

• Laser-accelerated electron beam 

(100 MeV, 10 pC, 10 fs, 1 mm.mrad)

• Flexible laboratory for laser-plasma 

acceleration experiments

• High-power laser 

• (60 TW, 30 fs, 10 Hz)
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3.1.1 Lund mult i-terawat t laser

Figure 3.1: I llust rat ion of the essen-

t ial components of a typical experiment

on laser wakefield accelerat ion. A high-

power laser pulse is focused onto a gas

target , in this case shown as a gas jet

supplied by a nozzle. Elect rons accel-

erated in the interact ion co-propagate

with the laser pulse towards a dipole

magnet which disperses the elect rons

according to energy before impact ing on

a scint illat ing screen. The scint illat ing

screen is imaged from the back using a

CCD camera. The dipole magnet may

be ret racted from the opt ical axis to in-

stead image the elect ron beam profile of

the undeflected elect rons.
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3.1.1 Lund mult i-terawat t laser

The experiments reported in the papers on which this dissertat ion is based, apart from

Paper IX, were all conducted at the Lund High-Power Laser facility using the mult i-

terawat t laser. The laser system isbased on CPA [1] and was inaugurated in itsoriginal

form in 1992. Since then it has been developed, improved and upgraded. During the

course of the work leading to this dissertat ion, the laser system was dynamically

modified to best suit each experiment . The aim in this sect ion is to describe the laser

system in its default configurat ion. The system, which is illust rated schemat ically in

Figure 3.2, generates amplified high-power laser pulses in two arms allowing separate

experiments to be performed independent ly. The amplifying medium throughout the

system is Ti:sapphire in crystals of different shapes and sizes, and the laser beam size

is expanded transversely between the amplificat ion stages. The amplifying media are

pumped in all stages except for the first , using laser pulses at a wavelength of 532 nm

produced by frequency doubling the light pulses from flash-lamp-pumped neodymium-

doped YAG lasers.

The first main component in the laser system is an oscillator based on Kerr lens

mode locking [68], which generates an 80 MHz train of pulses, each with a band-

width of approximately 50 nm at a cent ral wavelength of 800 nm, corresponding to

a bandwidth-limited pulse durat ion below 20 fs. Using a Pockels cell pulse-picker,

10 pulses per second are sent for further amplificat ion in a pre-amplifier stage which

increases the pulse energy from approximately 5 nJ to a few µJ. In certain configu-

rat ions of the laser system, the laser pulses are temporally and spat ially cleaned after

this stage using crossed-polarized wave generat ion (XPW) in a barium fluoride (BaF2)

crystal [69]. This helps to increase the contrast between the peak of the laser pulse

and the undesired amplified spontaneous emission (ASE).

The laser pulses are then temporally expanded in a grat ing st retcher to 9 ps per

nm bandwidth. The pulse durat ion in the following stages thus depends on the width

of the spectrum at each stage. Assuming that the spectral width from the oscillator

is preserved, the pulse durat ion after the stretcher is approximately 450 ps. This

corresponds to an increase in the length of the pulse by a factor of more than 20,000
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LULAL offered access

B. Cros, WP13, Kick-off, May 4th 2017
7

• Facility in operation: 2017-2021 

• Typical TNA experiment campaign

– Scientific collaboration with the hosting research team

– 3-5 weeks, 3-8 visitors from 1-3 institutes, supported by 3-6 staff

• Scientific contact: Olle Lundh, olle.lundh@fysik.lth.se

– Inform existing and potential collaborators about the possibility to 

submit proposals through ARIES



• Currently  in operation, CEA LIDYL

• Total of 4 ARIES projects (160 hours each) 

• For ARIES users,  access to 

• UHI100 experimental area devoted to electron acceleration 

• Laser plasma electron beamline equipped with state-of-the-art 
instrumentation 

• Electron bunches (50-200 MeV )

• Opportunity to test  concepts or equipment before experiments with 
APOLLON facility

• Scientific contact: Sandrine Dobosz-Dufrénoy,

sandrine.dobosz@cea.fr

UHI100 Facility : electron bunch acceleration and 

transport 
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Set-up with magnetic line at UHI100

• Electron bunch imaged 1m away from the plasma source

• Other configurations are possible
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• Opened to users after 2018,  CNRS-LULI – contact: B. Cros

• Total of 6 ARIES projects (30 hours each) 

• Electron bunches  from the injector (50-200 MeV ) 

Apolllon CILEX : electron acceleration test facility
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• to test novel electron acceleration concepts 

• to optimize the injector, 

• to test innovative methods to measure its properties

• to manipulate the  beam 

• to study electron beam – plasma coupling processes, 

• including synchronization and stability



Evaluation procedure (comments for WP13)

TA calls advertised 
on the ARIES 

website

User submits 
project proposal

WP USP* ranks 
proposals using 

scientific excellence  

Local Selection Committee 
allocates times per project 

per user

User visit and 
reimbursement

B. Cros, WP13, Kick-off, May 4th 2017
11

Interaction users- facility contacts  
highly recommended during
proposal preparation

Specific committee for WP13: 
3 internal +  3 external members



Summary

• 3 facilities will provide access to electron bunches driven

by laser in plasma

• Users are invited to contact WP13 coordinator or facility

contacts to prepare proposals

• 2 groups have already expressed their interest for 

access to UHI100 and Lund facilities
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Review procedure 

• The user groups interested in beam tests at one of the WP13 TA 
facilities must request access by submitting (in writing) to the 
ARIES WP13 User Selection Panel (USP) a description of the 
work that they wish to carry out for testing of and the names, 
nationalities and home institutions of the users.

• Requests are reviewed and selected based on scientific 
excellence by the common USP set up at the beginning of the 
project. The composition and operation of the USP is described 
in section 3.2. 

• The primary criterion for selection is scientific merit, but for the 
same scientific merit priority will be given to new users and users 
coming from countries where such infrastructure is not available. 

• Then the ranking of the proposals will be handed over to the 
Local Selection Committees of each facility, which will 
allocate access for each project and user.
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Coordination USP-local facility committee

• The TA Facility Coordinators will be members of the 

corresponding USP and the other members will be international 

experts independent from the beneficiaries. At least one half of the 

USP members will be independent from the beneficiaries of 

ARIES. The Work Package Coordinator will chair the USP.

• Each USP will meet twice a year to consider requests for Transnational 

Access under WP9-13 and will approve, using scientific excellence of the 

proposals as primary criterion, the ranking of the proposals submitted for TA 

support in ARIES.

• In case certain facilities receive an overwhelming number of excellent proposals, the 

USP may recommend some of the projects to be carried out at another facility which 

offers similar TA in ARIES. 

• Then the ranking of the proposals will be handed over to the 

Local Technical Committee of each facility, which will allocate the 

time slot for each project and user group. In case of incompatibility 

with the technical requirements or with the facility schedule, the Local 

Technical Committee will have also the right to refuse applications and send 

them back to the USP with recommendations for technical improvements or 

schedule changes.
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