S

iy
il ;.-,-“'

MAX-PLANCK-INSTITUT
FUR PHYSIK ATVA K? "

Ap-Dyz it

AWAKE: from proof-of-concept
towards first particle-physics applications
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The AWAKE experiment at CERN makes use of a self-modulated proton bunch to excite
wakefields and accelerate a withess electron bunch. Run 2c of the experiment will
demonstrate stabilization of the wakefield amplitude and control of the witness bunch
emittance during injection and acceleration. In this work, we present an overview of the
ongoing simulation efforts to support the project as it moves towards controlled
acceleration and first particle-physics applications.

Right: The self~-modulation of a proton beam (yellow) is seeded by a co-propagating laser pulse, which causes a step
in the plasma density (rear projection). This allows the generation of a plasma wakefield (bottom projection) with a
reproducible phase, suitable for acceleration of a witness electron bunch.

AWAKE has demonstrated that the self-
modulation of the proton bunch in plasma
can be controlled [1,2], creating a train of
microbunches suitable for acceleration [3].

ﬂWAKE Run 1 — Run 2b (2016-2024)

Top left: impact of ion motion
on self-modulation in
simulation and experiment [4].
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Starting with Run 2c¢ (2028), AWAKE will use a separate
plasma stage for self-modulation of the proton bunch [7]. The
witness bunch will be injected into a second plasma for
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decisions about the experimental implementation.
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