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Electron Injection
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Electron Injection
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Plasma photochatode
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Acceleration
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Acceleration
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pectral stabllity (400 shots)
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Acceleration

Experimental demonstration of beam shaping and high transformer ratio, G. Andonian (UCLA)
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Controls

A. Kohler (HZDR) R. Shalloo (Imperial College)

Energy spread-divergence coupling
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High average power and brightness

growing plasma wave

Multi-pulse LWFA

Route to high rep rate & high
energy efficiency

pulse train
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FEL quality beams

Emittance evaluation: use fit&cut
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Instability mitigation: ion motion can suppress hosing

Plasma and Beam Densities
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T. Heinemann (DESY, Strathclyde) A. D6pp (LMU, MPQ)
High gradient PWFA Drive-witness bunch pair
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Exploring physics and
overcoming limitations



Overcoming Limitations
LWFA

epletion iffraction ephasing

Exploring Physics

Proton Driven PWFA
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Overcoming the 3Ds

A.Debus (HZDR)

Novel Concepts
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A sﬂggeserhen seeding the axisymmetric mode
A.Bachmann,(CERN, MPP). NG (wakefield amplitude must exceed the

: e R noise):
= phase reproducible wakefields, with
high amplitudes.
Important for external injection and
acceleration of electrons.
= experimental evidence for electron
beam seeding.

Physics Study: Driver evolution
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(Future) Facilities & Proposed Experiments

FLASHForward °
@DESY °

Special Features:
e Exquisite stability allows for precision
measurements.

e <800 bunches (at 2 1/MHz spacing) at 10 Hz

rate, a few 10 kW average power.
e diagnostics,...

Experiments started...

Physics Plans for AWAKE Run 2 @ CERN
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a next-generation experiment for beam-driven plasma wakefield accelerator research.
extension beam line to FLASH, to be operated simultaneously with FEL beamlines.

Spectral stabliity (400 shots)
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R. D'Arcy, (DESY).

K. Poder, (DESY).

exquisite stability
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energy loss initial energy

" depletion studies
—— Energy

(Crossing two cameras)

“Blow-out” regime (n_,>>n_,) for focusing force ~r, i.e., focusing free of
geometrical aberrations.

Loading of wakefields for narrow energy spread and minimization of
chromatic effects on emittance.

e-beam matching for control of divergence angle and projected
emittance preservation.

SM seeded by wakefields driven by electron bunch.



(Future) Facilities & Proposed Experiments
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Accelerator Experimental Tests

E300: high efficiency and preserved emittance PWFA

Weibel (CFI) filaments
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Thank you for attending and contributing to WG 1!




