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Optimisation of a gas jet-based beam profile
monitor for high intensity electron beams
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A beam profile monitor using gas jet technology is being designed and manufactured at the Cockcroft Insti-
tute for high intensity electron beams. It generates a thin, supersonic gas sheet that traverses the beam at a
45-degree orientation and measures the beam-induced fluorescence interactions to produce a 2D beam profile
image. The gas sheet acts similar to a scintillating screen, but remains non-invasive. This contribution sum-
marises the method developed towards optimising the injection of a gas jet monitor for the example use-case
of the Hollow Electron Lens. A multi-objective genetic algorithm is used with a Monte-Carlo particle track-
ing simulation to optimise the geometric features of the jet injection chambers. The algorithm optimises for
several key features of the jet that will improve it as a diagnostic tool. Specifically, at the point of interaction,
the jet’s density, uniformity and geometric dimensions are considered. The work developed in this contribu-
tion is not limited to diagnostics and can be expanded upon in other disciplines such as plasma wakefield gas
injections.
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