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EuPRAXIA refresher

• EuPRAXIA is a conceptual design study for a     
5 GeV electron plasma accelerator as an 
European research infrastructure

• 125 scientists work in 38 international partners
• 16 EU laboratories are beneficiaries

• 22 associated partners contribute in-kind

• EuPRAXIA is an EU Horizon 2020 project

• Develop plasma technology for user readiness:
• Incorporate established accelerator technology for 

optimal quality

• Combine expertise from accelerator and laser 
labs, industry, and international partners
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Continuing scientific work

• Continue to deliver the milestone reports & 
workshops

• Collection available >400pages

• This year:
 WP2 – Physics and simulation:  Report designing 

baseline designs
 W3 – High gradient laser plasma accelerator 

structure: “Design for an electron injector and a 
laser plasma stage proposed”

 WP4 – Lasers: “Preliminary laser requirements 
table and tech survey”

 WP7 – Applications: “HEP and Other Pilot 
Applications”

 WP10 – other novel technologies: “Tests of ultra-
cold electron bunch from an alternating current 
magneto-optical trap”

• Final Conceptual Design Report published 
in October 2019
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Right now: Kickoff to the 1st EuPRAXIA week

 Up to now, EuPRAXIA efforts were done in the 
kick-off meeting and scattered work-package 
meetings (http://www.eupraxia-
project.eu/events.html)

 In order to reduce travel and enhance 
synergies & collaboration also between the 
WGs, the 1st EuPRAXIA week is starting right 
now.

 https://indico.cern.ch/event/613622/overview

 79 participants

 Next EuPRAXIA week: Nov’17

https://indico.cern.ch/event/613622/overview
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Right now: Kickoff to the 1st EuPRAXIA week

General sessions:
  Layout and major components of EuPRAXIA
  Injectors (RF and LP)
  Status of overall design (start to end simulations, LPA and LWFA)
  Diagnostics & correction devices, realistic imperfections and required redundancies
  Facility Access
 ESFRI Roadmap and funding discussion

● A experienced person is being contracted to prepare the application EuPRAXIA  will apply in 2019. 
Until then: prepare the required design report & get the support of a hosting country and get on its 
national roadmap

● Continuing the efforts to attract additional funding to allow prototyping work to be done e.g. via LEAPS

Individual WG sessions with objectives like:
 Prepare mid-term review
 Continue discussion of facility layout – incl. which options should be included
 Are start-to-end simulations working across WGs?
 Plan towards systematic  electron  simulated / experimental  data  comparison
 Narrow down design of plasma structure option
 Work towards a preliminary laser design (→ delivery report 4.2 in month 24)
 Is a longitudinal triangular shape (ideal for beam loading in the LPWFA) suitable for FEL operation 
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EuPRAXIA Plasma Accelerator Scheme
The 5 EuPRAXIA configurations

1) RF electron injector + laser plasma accelerator (LPA)
      (LWFA with external injection from an RF accelerator)

2) LPA with electron bunch created in plasma directly
     (LWFA with internal injection)

3) LPA electron injector + LPA
     (LWFA with external injection from a LPA)

4) RF electron bunch as beam driver in LPA
     (PWFA with an RF electron beam)

5) RF electron bunch as driver in a hybrid stage
     (PWFA with LWFA produced electron beam or Trojan Horse scheme)
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3D design by P.A. Walker (DESY) and Dariusz 
Kocoń (ELI-Beams)

plasma 
accelerators

5 m

laser beams from 
level above

 ~ 15 m

1st start of a layout proposal
combining all configurations

plasma injector

RF gun & S-band 
structures

X-band 
structures
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1st start of a layout proposal
combining all configurations

RF and TW 
laser system

PW laser 
system

 ~ 30 m

See IPAC paper:  P.A.Walker et al., ‘Layout and 
space considerations for EuPRAXIA’, IPAC’17, 
TUPIK012

Acc. tunnel + infrastructure about 300 – 
600 m2 for 5 GeV (depending on conf.)

3D design by P.A. Walker (DESY) and Dariusz 
Kocoń (ELI-Beams)
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Site study

• EuPRAXIA design study is site independent 

• Five possible sites have been discussed so far

• We invite the suggestions of additional sites

Eli Beamlines
Prague, Czech Republic

Eli Beamlines
Prague, Czech Republic

Central Facility
Didcot, UnLaser ited Kingdom

Central Facility
Didcot, UnLaser ited Kingdom
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Thank you for your attention

The EuPRAXIA team
P. D. Alesini, A. S. Alexandrova, M. P. Anania, N. E. Andreev, R. W. Assmann, T. Audet, 

A. Bacci, I. F. Barna, A. Beaton, A. Beck, A. Beluze, A. Bernhard, S. Bielawski, F. G. Bisesto, 
J. Boedewadt, F. Brandi, O. Bringer, R. Brinkmann, E. Bründermann, M. Büscher, G. C. 

Bussolino, A. Chance, M. Chen, E. Chiadroni, A. Cianchi, J. Clarke, M. Croia, 
M. E. Couprie, B. Cros, J. Dale, G. Dattoli, N. Delerue, O. Delferriere, P. Delinikolas, J. Dias, 
U. Dorda, K. Ertel, Á. Ferran Pousa, M. Ferrario, F. Filippi, J. Fils, R. Fiorito, R. A. Fonseca, 

M. Galimberti, A. Gallo, D. Garzella, P. Gastinel, D. Giove, A. Giribono, L. A. Gizzi, F. J. 
Grüner, A. F. Habib, L. C. Haefner, T. Heinemann, B. Hidding, B. J. Holzer, S. M. Hooker, 

T. Hosokai, B. Imre, D. A. Jaroszynski, C. Joshi, M. Kaluza, O. S. Karger, S. Karsch, 
E. Khazanov, D. Khikhlukha, A. Knetsch, D. Kocon, P. Koester, O. Kononenko, G. Korn, 

I. Kostyukov, L. Labate, C. Lechner, W. P. Leemans, A. Lehrach, F. Y. Li, X. Li, A. Lifschitz, 
V. Litvinenko, W. Lu, A. R. Maier, V. Malka, G. G. Manahan, S. P. D. Mangles, B. Marchetti, 
A. Marocchino, A. Martinez de la Ossa, J. L. Martins, K. Masaki, F. Massimo, F. Mathieu, 

G. Maynard, T. J. Mehrling, A. Y. Molodozhentsev, A. Mosnier, A. Mostacci, A. S. Müller, Z. 
Najmudin, P. A. P. Nghiem, F. Nguyen, P. Niknejadi,  J. Osterhoff, D. Papadopoulos, B. 

Patrizi, R. Pattathil, V. Petrillo, M. A. Pocsai, K. Poder, R. Pompili, L. Pribyl, D. Pugacheva, 
S. Romeo, A. R. Rossi, A. A. Sahai, Y. Sano, P. Scherkl, U. Schramm, C. B. Schroeder, J. 

Schwindling, J. Scifo, L. Serafini, Z. M. Sheng, L. O. Silva, C. Simon, U. Sinha, A. Specka, M. 
J. V. Streeter, E. N. Svystun, D. Symes, C. Szwaj, G. Tauscher, A. G. R. Thomas, N. 

Thompson, G. Toci, P. Tomassini, C. Vaccarezza,  M. Vannini, J. M. Vieira, F. Villa, C.-
G. Wahlström, R. Walczak, P. A. Walker, M. K. Weikum, C. P. Welsch, J. Wolfenden, G. Xia, 

M. Yabashi, L. Yu, J. Zhu, A. Zigler 

www.eupraxia-project.eu
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