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A review of the use of conventionally formed tungsten fibers tor 
field-effect electron emitters Indicates that there Is room lor pro- 
gress [11.  Problems encountered in using tungsten fibers include erratic 
operation, short life, and extreme vacuum requirements.  Although dis- 
appointing, cnese results should be expected from the materials and the 
experimental techniques used.  To achieve substantial emission from 
multiple points, the material must be unitorm and the experiment must be 

designed to minimize edge effects. 

Recent advances in fabrication techniques for field-effect electron 
emitters have resulted in an improved material for use as a field-effect 
emitter.  This material is melt grovm at high temperatures and contains 
more than one million emitting points in each square centimeter with 
each point having a radius of less than one micron [2].  This material 
has been tested for thousands of hours at current levels of 100 milli- 
amperes per square centimeter, and final current densities of several 
amperes per square centimeter are expected based on presently achieved 
experimental data and theoretical limitations.  A number ol unique 
apjlications have been postulated for the material in various fields [i\ 

To achieve maximum current densities from arrays of field-effect 
emitters, it is not only necessary to have a material with the proper 
characteristics, but the experiment must be properly designed. Consid- 
eration of the equations for arrays of emitting points not only shows 
the requirements for the array, but the experiment itself. 

The basic equation for single point field emitters has been 
developed and verified by experimental data [4].  In its basic form, 
which can be quickly derived by considering concentric spheres, it can 

be written as; 

F = K (1) 

where 

1 = field strength 

K = constant 

^Shelton, J., at al, "Field Effect Electron Emitter," Patent 

3,745,402, July 1973. 

Shelton, J., "Field Effect Electron Gun Having at Least a Million 
Emitting Fibers Per Square Centimeter," Patent 3,783,325, January 1974. 

Cason, C. M., et al, "Laser System Incorporating a Field Effect 

Electron Emitter," Patent 3,798,570, March 1974. 
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Figure 3.  Electrolytic tank configuration with anode 
larger than emitting array. 
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igure  4.     illectrolytic   tank  configuration  with   anode 
smaller   than  emitting   point   array. 






