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TheAdvanced proton-driven plasmaWakefield Acceleration Experiment (AWAKE) [1,2] is a proof-of-principle
experiment studying the generation of wakefields by proton bunches as well as the acceleration of electrons in
these wakefields. The proton-driven plasma wakefield acceleration (PWFA) promises the potential of acceler-
ating electrons to energies relevant for high-energy physics with a gradient up to GV/m, therefore promising
to decrease the length and cost of future colliders. AWAKE uses a ~12cm-long, 400GeV/c proton bunch pro-
vided by the CERN Super Proton Synchrotron. The sharp ionization front created by a 4.5TW, 120 fs laser
pulse co-propagating with the proton bunch creates a 10 m column of Rubidium plasma with a density in the
1-10e14/cc range. This ionization front provides the seed for the seeded self-modulation (SSM) [3], which ra-
dially modulates the proton bunch into a series of microbunches with a 1-3 mm periodicity. A probe electron
beam is injected into the wakefields driven by the microbunches in order to be accelerated.
The very successful experiments started with a study of the proton self-modulation in 2017, and continued
with this year’s first attempt at electron acceleration. We will introduce the accelerator concept, present an
overview of the experimental setup, describe the results of the ongoing experiments and give an outlook for
a further development of the acceleration method.
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