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Electron Emission from Nano and MicroStructured Materials for
Plasma Applications1 MARLENE PATINO, University of California, Los An-
geles, YEVGENY RAITSES, Princeton Plasma Physics Laboratory, RICHARD
WIRZ, University of California, Los Angeles — Secondary electron emission (SEE)
from plasma-confining walls can lead to adverse effects (e.g. increased plasma heat
flux to the wall) in plasma devices, including plasma processing, confinement fusion,
and plasma thrusters. Reduction in SEE from engineered materials with nm to mm-
sized structures (grooves, pores, fibers), has been previously observed for primary
electrons incident normal to the material. Here we present SEE measurements from
one such engineered material, carbon velvet with microfibers (5 µm diameter, 1-2
mm length), and from a plasma-structured material, tungsten fuzz with nm fibers
(35-50 nm diameter, 100-200 nm length). Additionally, dependence of SEE on inci-
dent angle was explored for tungsten fuzz. Results for carbon velvet and tungsten
fuzz at normal incidence show 75% and 50% decrease in total yield from smooth
graphite and tungsten, respectively. More notable is the independence of SEE on
the incident angle for tungsten fuzz, as opposed to inverse cosine dependence for
smooth materials. Hence, the reduction in SEE from tungsten fuzz is more pro-
nounced at grazing angles. This is important for plasma-facing materials where a
retarding plasma sheath leads to increased likelihood of plasma electrons impacting
at grazing angles.
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