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The proton driven plasma wakefield acceleration experiment at CERN uses the self-modulatio

n mechanism of a long proton bunch in an over-dense plasma. In order to seed the modulation 

and control its phase, the use of a short and low energy electron bunch which precedes the lon

g proton bunch in the plasma to seed self-modulation has been studied experimentally. Both el

ectron and proton bunch densities are much lower than the ambient plasma density. Particle-in

-cell simulations are used to reverse-engineer the process. The electron bunch loses a significa

nt fraction of its energy driving seed wakefields. As a result, electrons can be lost along the pl

asma and along transport through the energy spectrometer and the electron bunch parameters s

trongly evolve along the plasma. In both experimental and simulation results, we found that th

e larger charge of electron bunch leads to the more energy loss of bunch particles, which impli

es the larger amplitude of the seed wakefield. We compare simulation and experimental result

s for the electron bunch energy spectrum after 10 m of plasma. 

 


