
 

Dr. Don Shiffler 
Air Force Research Laboratory 
Directed Energy Directorate  

Fowler-Nordheim, Field 
Emission and Field 
Enhancement 
Nearly 90 years after the theoretical formulation of 
the field emission equation by Fowler and Nord-
heim, field emission and the associated physics 
continues to play an important role in current re-
search and technology areas. Field emission cath-
odes find applications ranging from field emission 
displays, x-ray machines, communication electron-
ics, radars and electronic warfare systems, to par-
ticle accelerators. The “workhorse” equation to de-
scribe these cathodes consists of the Fowler-
Nordheim equation, which is applied and misap-
plied by researchers in a variety of research disci-
plines. Although this fact is a testament to the ro-
bustness of the theory, making further improve-
ments to cathodes requires understanding the de-
tails of the equation and where it fails. In this talk, 
we explore two basic cathode physics issues.  
First, we examine the field enhancement factor 
through a study of an array of two and four fiber 
field emitters in a carefully controlled geometry that 
reduces the influence of two of the three variables 
in the Fowler-Nordheim equation. Then, we look at 
the application of agent based modeling, a tech-
nique with wide application in the social sciences, 
to modeling field emitter arrays. 
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