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RF characterisation of laser treated copper surfaces
for the mitigation of electron cloud in accelerators
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In accelerator beam chambers and RF waveguides, electron cloud and multipacting can be mitigated effec-
tively by reducing the secondary electron yield (SEY). In recent years, it has been established that laser sur-
face structuring is a very efficient method to create a copper surface with SEY close to or even below unity.
Different laser pulse durations, from nanoseconds to picoseconds, can be used to change surface morphol-
ogy. Conversely, the characteristics that minimise the SEY, such as the moderately deep grooves and the
redeposited nanoparticles, might have unfavourable consequences, including increased RF surface resistance.
In this study, we describe the techniques used to measure the surface resistance of laser-treated copper sam-
ples using an enhanced dielectric resonator with 12 cm diameter sample sizes operating in the GHz range.
The quantification basis lies in a non-contact measurement of the high-frequency losses, focusing on under-
standing the variation of surface resistance levels depending on the specifics of the treatment and possible
post-treatment cleaning procedures.
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