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Thepurpose of this study is to characterize and order various contributions to breakdown, starting with single-
surface multipactor in DC. 2D particle-in-cell (PIC) simulations will be presented for DC breakdown from
vacuum through low pressure in dielectric-loaded, high-voltage systems. Simulations follow developments
in [1] with a PIC model accounting for discretization errors. Models are included for space charge, dielec-
tric charging, secondary emission, diffusive outgassed species from the dielectric, and various seed-current
emission models.

Breakdown will be analyzed and presented in the context of a multiplicative anodic current. Vacuum DC
breakdown is characterized by a multipactor front, defined by the saturation of dielectric-surface fields in the
wake of the front, leading to a short-lived, high-amplitude anodic current. A similar front develops under low
pressure, gaseous breakdown, but coupling between the (charged) dielectric surface and space charge leads
to oscillatory effects in otherwise DC discharges. A novel framework for breakdown susceptibility in DC will
be shown, characterizing breakdown regimes from vacuum through low pressure via E⊥/E∥ ratios using
fields near the surface, grounding results in [2] with relations for secondary emission. Updated results for
the effects of diffusive outgassed species from the surface under non-constant diffusivity will be delineated.
Finally, effects of the seed current on discharge saturation will be discussed.
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