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Abstract

Despite abundant experimental data on Vacuum BreakDown (VBD) occurrence statistics, drawing conclusions on the underlying physical
processes is challenging due to the low-level focus of most VBD models that cannot make quantitatively comparable predictions. Here we
attempt to bridge this gap by modelling VBD occurrence as a chain of random events simulated by Monte Carlo. The metal surface is
separated into 128 small elements described by a local field E, a power coupling impedance Z, and a surface state parameter . On each pulse,
surface elements are randomly tested for the occurrence of thermal runaway, with a probability proportional to the field emitted current density
' < fry(BE). Then elements where TR occurred are then tested for VBD, depending on E and the power coupling parameter Z of each point.  is
updated after each pulse in a different manner, depending on whether nothing, TR, or VBD occurred. Our model gives predictions in good
agreement with the experimental statistics of current spike events, as well as the conditioning curves of large electrode VBD systems.
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 Saturation comes when the rate of improving the surface by TRs equalizes the constant rate of
surface deterioration. This can explain the observed pulse frequency dependence!
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