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The FLASHForward - project

Beam-driven plasma-based accelerator research
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FLASH as PWFA injector

FLASH (Free-Electron Laser Hamburg) as electron injector for PWFA
Longitudinal phase space (LPS) shaping with 3rd harmonic module
LPS measurement: Transverse deflecting cavity in parallel photon beamline
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FLASHForward beamline status

Post plasma diagnostics Electron beam line
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electron spectrometer
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Core experiments at FLASHForward
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X-2: External injected PWFA at FLASHForward

Driver / withess
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Precision driver / withess bunch pair generation

At the electron spectrometer
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Precision driver / withess bunch pair generation

t the electron spectrometer

Driver / Witness observed in XTDS
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Stable high gradient acceleration
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Optimised beamloading - tunability is key

Fine multi-dimensional parameter scan:
> Plasma density

> Driver / Witness separation position
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Wakefield measurements so far

Available techniques N. H. Matlis et al., Nat. Phys., 2006. A. Savert et al., PRL, 2015.
. (LWFA, np= 1012 cm3) (LWFA, np= 1012 cm-9)

» Spectral interferometry

> Shadowgraphy

relative intensity modulation
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Wake visualisation

C. J. Zhang et al., PRL, 2017. C.E. Clayton et al., Nat. Comm., 2016.
(LWFA, np > 1017 cm) (PWFA, np= 1017 cm-3)

» Self-mapping

P. Muggli et al., PRL, 2004.
> Transverse electron probe

(PWFA, np=1014 cm-3)
M. Gross, PRL, 2018.
(PWFA, np = 104 cm-9)

Wakefield measurements




Contributing a direct wakefield measurement

The following slides, which showed our
concept of the wakefield measurement and
the results, unfortunately had to be removed.



Summary /

FLASHForward: stable PWFA
Generation of driver-witness pair
> High flexibility / tunability

> Enables acceleration optimisation

Direct and precise PWFA
wakefield measurement

Benchmarking of PIC simulations
in GV/m regime

Beamline modifications
» XTDS installed

> Emittance measurement diagnostics

Longer plasma cell Emittance preservation

High overall efficienc
> Now: 50 mm /195 mm > IQIZJBea;/nIoading '

> Depletion
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