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Abstract:

We investigate how nanoscale surface and bulk disorder on metal thin films influences electron

emission (field/photo) and, ultimately, vacuum arc initiation. As a prototypical metal surface,

we characterize polycrystalline Pt films that include grain boundaries, dislocations, crystal tilts,

roughness, adsorbed gas (H20), and thin dielectric layers. Using a toolset including scanning

tunneling microscopy (STM), photoelectron emission microscopy (PEEM), and ultraviolet

photoemission spectroscopy (UPS), we measure local work functions over length scales ranging

from mesoscopic (-10 um) to Angstrom scale (<1 nm). Local work functions of clean Pt(111)

crystal approach 6eV. Defects and coatings diminish the work function to values approaching 5

eV. We connect our findings with values in a variety of prior works.
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