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Measurement of the radius of a plasma column in
presence of a relativistic proton bunch
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To reach large accelerating gradients, an important requirement for a plasma wakefield accelerator is to pro-
duce a uniform plasma density. The creation and characterization of the density can be challenging. Demeter
et al. showed that the schlieren imaging technique is well suited to determine the geometrical properties
of the AWAKE, 10m-long plasma column of Rubidium vapor. We describe an experimental investigation of
the effect on the plasma of a relativistic proton bunch driving wakefields using an improved version of this
diagnostic.

The schlieren imaging with near resonant probe light yields estimates of the radius of the plasma column
of excited rubidium atoms ionized by an ultra-short, terawatt laser pulse. Moreover, this measurement is
adequate to observe the effect on the plasma radius of the wakefields driven by the proton bunch.
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