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Introduction 
Application of field-emission cathodes in the 

field of cathodoluminescent light sources now has 
started to develop intensively enough. 
Cathodoluminescent sources have the following 
advantages in comparison with other light sources: 
high brightness and high speed of inclusion and 
drop-out. Field-emission supplements it with a 
wide range of working temperatures, high 
efficiency and the smaller  electron sources. 

Recently carbon nanotubes [1, 2, 3] and fibres 
[4] have gained high popularity. The reason is that 
these materials have a number of advantages over 
other carbon materials. However successful 
application of such materials is complicated by 
final devices creation difficulties, such as the 
problem of cathode fixing, manufacturing costs, 
vacuum conditions requirements, cathode 
characteristics immunity against bombing by 
residual gases, against vacuum breakdowns, etc. 
Presently search of new carbon materials to be 
used as field-emitters is still in progress. 

 
Results and discussion 

The purpose of this work is to study new 
materials- carbon-diamond composites - and to 
select one material for the further researches and 
creation of a light source on its basis with the help 
of  the received data. As the preliminary researches 
have shown [5], carbon-diamond composites can 
with very high processability (adaptability 
manufacture) possess the demanded properties. 

In this work the following composite materials 
have been investigated: 
• nanodiamond-carbon: NDC-20, NDC-30, 

NDC-40 with the maintenance of a carbon 
matrix 20, 30 and 40% from the nanodiamond  
maintenance respectively (the size of  
nanodiamond particles is ~ 5 nanometers); 

• sub microdiamond-carbon: the Karbal (1/0)-10 
and the Karbal (1/0)-20 with carbon matrix 
maintenance 10 and 20% from sub 
microdiamond maintenance respectively (the 
size of sub microdiamond particles is ~ 200 
nanometers); 

• diamond-carbon based on nano and sub 
microdiamond: MC50 (1/0)-20 with carbon 

matrix maintenance 20% from diamond 
maintenance. 
The following criteria have been chosen to 

characterize the materials: 
• Uthres value (a threshold pressure) was defined 

as  pressure value at cathode current 1 nA; 
• ∆IС/IС value (field-emission current instability) 

at pressure 10–7 Торр. 
Field-emission measurements have been held 

in diode mode. For each sample the volt- ampere 
characteristics and the oscillogram of an field-
emission current have been fixed at different 
pressure rate. Basing on the received oscillograms 
dependence schedules of issue noise on residual 
gases pressure have been constructed. 

Typical cathode volt- ampere characteristics 
are presented on Fig. 1. On the resulted schedule 
experimental points and their approximation  
(a continuous line) for each cathode are shown. 

 

 
 

Fig. 1. Cathode volt- ampere characteristic. 
 

The emission noise dependence schedule on 
residual gases pressure for all samples is presented 
on Fig. 2. For greater presentation  current 
instability data for each sample have been 
approximated by the linear equation (experimental 
points on the schedule are not specified). 
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Fig. 2. Dependence of emission noise on 
residual gases pressure (approximation lines). 
 
Conclusions  

The following conclusions have been 
confirmed by the results of the work described 
above: 
1) nanodiamond-carbon composite samples have 

lower threshold pressure value of field-
emission than sub microdiamond-carbon 
composites; 

2) nanodiamond-carbon composites provide 
greater  field-emission current stability; 

3) in a number of nanodiamond-carbon 
composites field-emission characteristics of 
materials with carbon matrix  maintenance 
increase deterioration is observed; 

4) material NDC-20 samples have shown the best 
field-emission characteristics. 
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