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High Gradient breakdown is commonly assumed to trigger due to the formation of localized plasma enabling
breakdown initiation. In this talk I will describe a model in which the initiating process is caused by stochastic
fluctuations of the mobile dislocation population in the cathode. In this model, the mobile dislocation density
normally fluctuates, with a finite probability to undergo a critical transition due to the effects of the external
field. The model is fitted to experimental data of the dependence of the breakdown rate on the applied electric
field’s strength and temperature. The model assumptions are consistent with findings of a metastable array of
mobile dislocations in copper cathodes. Finally, I will describe recent results of pre-breakdown fluctuations,
which are consistent with the fluctuations predicted within the model.
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