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Theoretical analysis of arc dispersion property of
nanocrystalline cathode materials
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Abstract: The arc tracks on the conventional and nanostructured W-20%Cu and Cu after the first discharge were
investigated by scanning electron microscopy. It is found that for the nanostructured cathodes, the erosion is slight and
spreads over a dispersal area, while for the conventional cathodes, the erosion locates intensively at some specifically
area. A simple model potential was built through analyzing the microstructure of the cathodes. The computational results
show that the subband gap is wider for the nanostructured cathodes than for those of the conventional cathodes. It is the
relatively wide energy gaps in the nanostructured cathode materials that clag electrons movement between the potential

barriers and force cathode spots move quickly from one site to another, which in return avoids very high-current and

severe cathode erosion.
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Fig.1 Tracks of spots on W-20%Cu after one discharge: (a)
Separated slight erosion tracks on nanostructured W-20%Cu
cathode surface; (b) Restricted deep spot tracks on surface of

conventional W-20%Cu cathode
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Fig.2 Arc tracks of Cu at peak current of 10 A after one
discharge: (a) Nanocrystalline Cu; (b) Conventional Cu
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Fig.3  Schematic diagram of one-dimensional periodic

potential(a) and simplified periodic potential(b)
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Fig.5 Relation between fand o and corresponding structure of subband with different grain sizes
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