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ABSTRACT 
 

This Presentation provides an overview of, and reports recent progress in, a long-term multi-stage 
project that aims to put field electron emission (FE) theory onto a better scientific basis. Part of this 
involves developing a slightly modified form of theory that involves parameters that are more useful 
for the interpretation of experimental data than are the parameters involved in the older "1950s style" 
FE theory that has been extensively used for modelling and simulation. This slightly modified theory 
is based on theoretical advances made in the last ten years or so (so-called "21st Century" FE 
theory). More detailed accounts of the overall project have been given elsewhere [1,2]. 

 The first project stage involves various individual proposals that aim to improve data 
interpretation within the framework of the almost universally used (but often not physically realistic) 
smooth planar metal emitter (SPME) theoretical methodology. Amongst these are proposals that aim 
to: (1) remove known entrenched errors from the literature; or (2) update the various (now-obsolete) 
theoretical approximations often used in technological literature, or (3) improve the precision with 
which the parameter "formal emission area" can be extracted from experimental current-voltage data. 
Part of the aim is to bring all theoretical accounts in the literature that are based on SPME theoretical 
methodology up to a common modern starting point for further development. Individual proposals 
where useful recent progress has been made (e.g., [3]) will be reported. 

For many real emitters SPME theoretical methodology is wildly unrealistic, particularly so for 
small-radius carbon nanotubes. It is long overdue that we seriously begin to develop proper current-
voltage data-interpretation theory for so-called "point-form" emitters that have the shape of a pointed 
needle or a rounded post, or are otherwise "pointy". A brief account will be given of recent progress 
[2,4,5]. Expected future stages of the long-term project will be briefly outlined.  

Aspects of this presentation will be supported by Posters. 
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