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TheAdvanced Proton Driven PlasmaWakefield Acceleration Experiment (AWAKE) explores plasmawakefield
acceleration of electrons, using a proton bunches as driver. AWAKE requires plasma sources capable of reach-
ing densities of 1 to 10x10^14 cm^-3, and that allow extending the acceleration length from tens to hundreds
of meters, beyond the achievable length with the present laser-ionised, rubidium vapor plasma source.
As a possible candidate, a DC discharge plasma source (DPS) was qualified and installed in the AWAKE exper-
iment. The target densities were achieved in three different gases of increasing ion mass: He, Ar and Xe. The
applicability of the DPS was assessed by sending the 400 GeV proton bunch through the plasma and observ-
ing the development of the self-modulation instability (SMI). The frequency of the micro bunching imposed
on the proton bunch by the SMI was measured for three different plasma lengths (3.5, 6.5 and 10 m). The
plasma density integrated along the DPS, inferred from that frequency, matches that previously measured by
longitudinal interferometry. We discuss the use of the DPS in future runs of the AWAKE experiment.
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