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WP9 covered conceptual design for beam-driven EuPRAXIA case
INFN focussed on design for PWFA construction site at Frascati, DESY on high-average power aspects
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1 GeV beam driven plasma acceleration S2E

Jens Osterhoff, EuPRAXIA Hamburg
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5 GeV beam driven plasma acceleration



Jens Osterhoff, EuPRAXIA Hamburg

Plasma accelerator module: EuPRAXIA case
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NOVEL 195 MM PLASMA CELL TO INCREASE ENERGY TRANSFER
First experiments with long source in August 2019
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RECENT X-2 RESULT — PRELIMINARY LONG CELL PROPAGATION
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> Preliminary results from the post-shutdown commissioning 
shifts.


> Laser ionisation (no discharge) — first time for X-2.

> Observed significant energy loss (~550 MeV = 2.8 GV/m).


> Observed 195 mm transport. Clear head erosion.


> Only low plasma densities yet (≤ 1016/cc).

> Looks promising for upcoming experiments.

(Crossing two cameras)

1120 MeV 
initial energy

~550 MeV 
energy loss

Energy

H
ig

h-
en

er
gy

 s
pe

ct
ro

m
et

er
 #

7 
(E

SP
EC

7)
D

at
as

et
 1

03
08

, s
ho

t 3
8

32
0

34
0

36
0

38
0

40
0

42
0

44
0

46
0

48
0

50
0

52
0

x 
(p

x)

90
0

95
0

10
00

10
50

11
00

11
50

y (px)

020
0

40
0

60
0

80
0

10
00

12
00

14
00

16
00

18
00

20
00

Counts

Head erosion

195 mm transport by plasma blowout (~matched)

195 mm plasma — July 2019

Goals 
> Drive depletion demonstration 
> Beam loading control 
> Efficiency maximization 
> Passive plasma beam dumps
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FLASHFORWARD‣‣ roadmap aims at 10 kW plasma booster stage
Plan covers major plasma accelerator challenges
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2018

2030

Beam plasma dechirper

Efficiency maximization & beam loading control2019
Detection of slice properties with fs resolution

kHz to MHz plasma response

Drive depletion

Emittance preservation

10 kW avg. power operation

Low-emittance beams from plasma

2022

2024

FEL gain studies

2026

10 kW stage with 40% efficiency 
& witness property conservation

• D’Arcy et al., PRL 122, 034801 (2019)
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• INFN and DESY made significant progress within the scope of EuPRAXIA on beam-driven systems 
• INFN → EuPRAXIA@SPARC_LAB / DESY → High average power PWFA at FLASHForward 
• To maximize synergies and success of EuPRAXIA in next project phase 

- need to clearly define common goals 
- execute a well planned fully coherent strategy 
- merge efforts to maximize cross-fertilization

WP9: ELECTRON-BEAM DRIVEN PLASMA ACCELERATOR STRUCTURES 
Summary
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