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ABSTRACT 
Electron field emission remains a topic of considerable interest even after more than one hundred years of research 
beginning with the work of Fowler and Nordheim.1   Current research efforts range from studies of field emission 
in graphene2 to field emission using femtosecond lasers.3   In this talk, we begin with a review of basic emission 
physics, and then study a key parameter in the field emission process, the field enhancement factor E.  Using a 
carefully controlled array of one, two, and four carbon fiber emitters, we study the field screening in this simple 
geometry, beginning with DC emission and extending up to femtosecond laser pulses.  While it is well known that 
packing density of the field emitter arrays significantly affect the emission current, previous experiments were 
conducted with thousands of field emitters which makes the analysis of electric field screening difficult.  Here we 
describe experiments in a dual-cathode and four-cathode configuration. The experiments used different numbers of 
carbon fiber field emitters (two and four) with variable spacing to investigate the effect of electric field screening 
on current emission.  We compare the emission characteristics for the case of two and four field emitters with 
different spacings, utilizing an analytic model and particle-in-cell simulations to compare with the experiments. 
We then proceed to describe future experiments in which pulsed emission can be studied from DC to the 
femtosecond regime. 
1  Fowler, R.H.; Dr. L. Nordheim (1928-05-01). "Electron Emission in Intense Electric Fields", Proceedings of the 
Royal Society A 119 (781): 173–181. 
2  S. Sun, L. K. Ang, D. Shiffler, J. W. Luginsland, Appl. Phys. Lett. 99, 013112 (2011).  
3  L. Wu and L. K. Ang, Nonequilibrium model of ultrafast laser-induced electron photofield emission from a dc-
biased metallic surface. 
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