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Nano- and microscale surface features can have drastic impact on field enhancement and work function,
altering field emission from the material. This can significantly change gas breakdown voltage for microscale
gaps at atmospheric pressure [1], where field emission drives breakdown rather than Paschen’s law. This
presentation reports the nanofabrication of surface feature protrusions [2] and assessment of their impact on
field enhancement and breakdown. Nanoscale devices with gaps ranging from 10s to 100s of nanometers were
constructed to simulate individual surface protrusions. The devices were made of gold layered onto silicon
wafer material to yield nanoscale and microscale gaps with protrusions of various aspects ratio to assess the
impact of protrusion shape on field enhancement, as previously reported theoretically [2]. We report DC
breakdown of these nanogaps at atmospheric pressure and discuss extensions to other pressure conditions.
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