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Abstract  

The publication is a review of the literature on topical areas of modern science and technology for the production, research and application 
of nanomaterials for field emission. 
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1 Introduction 

Recently, studies of field emission (FE) processes from new 
types of nanomaterials and structures, which are tip 
structures with nanometer characteristic dimensions, have 
attracted considerable interest. The most striking example of 
such structures are carbon nanotubes. A distinctive feature 
of nano emitters is the relatively low voltage required for the 
occurrence of noticeable emission currents. From a practical 
point of view, multi-emitter field emission cathodes (FEC), 
which are arrays of pointed nanostructures deposited on 
various substrates, are especially relevant. Optimization of 
the parameters of such FEC requires an understanding of the 
fundamental scientific laws of their work. Along with 
carbon nanotubes, it is of interest to study FEC based on 
other nanoscale carbon structures (nanowalls or nanoscale 
graphite, nanodiamond), as well as nanofibers of oxides of 
some metals. 

2 Research results and discussion 

Numerous experimental studies indicate the extremely high 
efficiency of FEC. At the same time, a fundamental 
difference is noted between field emission from nanocarbon 
and from other materials, despite the similarity of their 
geometric characteristics, work functions, and other 
parameters that should determine the emission 
characteristics within the framework of the Fowler-
Nordheim model. Therefore, the determination of the 
potential capabilities of multi-emitter FEC and the search 

for ways to increase their stability is one of the urgent 
scientific and practical problems. An additional 
circumstance that determines the interest in multi-emitter 
FEC is the unique mechanical properties (strength, elasticity) 
of the nanostructures that form them. These properties have 
a significant effect on their field emission characteristics due 
to the electromechanical effects that arise when a voltage is 
applied. 

3 Conclusion 

Vacuum microdevices, which are based on the phenomenon 
of field emission and made with the use of microelectronic 
technologies, represent a new class of microdevices - these 
are vacuum tubes in microelectronic design. 

They combine the advantages of both lamp technology 
and semiconductor technology, such as: 

 small size of elements; 
 the ability to integrate and manufacture on a single 

chip; 
 inertia-free (wide frequency range up to 1014 Hz); 
 wide range of operating temperatures (more than 

500C); 
 monoenergeticity of the emitted electrons; 
The study of the FEC phenomena is especially important 

in connection with the prospect of their application in 
vacuum microelectronic devices and 
nanoelectromechanical devices of a new type 
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