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Nanowires as a model structure for diffusion
experiments

One of the problems arising with linear accelerators such as CLIC [1] is the breakdown phenomenon [2] caus-
ing damage to the accelerating structures and disturbances in the accelerated beam. The cause of the vacuum
breakdowns is still under investigation and the electrodes are regularly investigated for clues. One possible
explanation for the cause of breakdowns is the hypothesis stating the formation of nanoprotrusions in the
electrodes. These protrusions can enhance the local electric field, being a possible cause of breakdowns, but
up to this point protrusions on the electrode surfaces have not been observed.
To study the possibility of metal tip formation by atom diffusion, nanowires (NW) can be used as model struc-
tures. Metal NWs, either Cu, Ag or Au, can be heated up to observe diffusion processes. Heating in different
configurations and environments with varying heating times and applied temperatures results in restructur-
ing of the NWs [3-5]. Restructuring occurs at temperatures much lower than the melting temperatures of the
metals being studied mostly resulting in spherical particles.
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