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Alternative plasma sources for AWAKE DPS tests with protons in AWAKE, 2023

= AWAKE (the Advanced WAKefield Experiment) explores plasma wakefield Wh\[7

acceleration of electrons, using proton bunch as driver. = Unigue opportunity to test an alternative plasma source
AWAKE requires plasma sources capable of reaching densities of 1 to - important for AWAKE run 2c and beyond 13!

10x10" ecm3, and that allow extending the acceleration length from tens to show that the propagation of a proton bunch in a DPS plasma results in the
hundreds of meters, beyond the limit of the present laser-ionised rubidium usual self modulation instability (SMI) signature
vapor plasma source "), SMI with different lengths: 10 m single, 6.5 m, 3.5 m and 6.5+3.5 m

_ SMI with different gases: He, Ar, Xe, to assess the effect of increasing ion mass
DC DISChaI‘gE Plasma Source (DPS) is based on!?!: reaching densities > 1x10'> cm=3to study Current Filamentation Instability (CFl)

= Double-pulse arc discharge produced between two electrodes at the
extremities of long dielectric tubes, filled with Ar/Xe/He at low pressure:

= Theigniti | to 40 kV) establish low- t pl ~10 A -
e ignition pulse (up to ) establishes a low-current plasma ( ) L : g x\x - EETS

» The heater pulser allows for a high current (up to 600 A) to achieve the p+ bunch
plasma density target
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Phase shift ¢p; added by a plasma density n, given by

= 100000

¢, =1, A;n, L

where 7, is the classic electron radius (r, = 2.82 x1071> m) and L is 2x the length

of the plasma ' - ' ' | 200 300
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