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Introduction 
Nowadays there is a lot of extremely important 

for the laser technique, medicine, ecology and 
petrochemistry of photochemical technologies and 
schemes for which inexpensive, effective and 
compact sources of ultra-violet radiation are 
necessary. 

But unfortunately, widely known now 
ultraviolet sources have a number of essential 
lacks, such as: bulkiness of a design, the small area 
of a radiating surface, low efficiency, high cost, 
and use of ecologically harmful substance – 
mercury. Therefore working out of new methods of 
receiving ultraviolet on the basis of last 
achievements in the field of optoelectronics, for the 
purpose of creation of effective and ecologically 
safe source with the big area of a radiating surface 
is necessary. 

The simplest technique lies in the use of ultra-
violet phosphor. The field-emission light source is 
a vacuum lamp with an electronic gun and the 
screen covered with ultraviolet phosphor. Electrons 
are accelerated by anode voltage, under the 
influence of this high energy electrons phosphor 
shine. 

Excitation of phosphor by electronic bunch is 
difficult process in which we can distinguish a 
number of consecutive stages: 

1.  penetration of electrons in a crystal lattice of 
phosphor and formation in it of a cascade of 
secondary electrons as a result of unelastic 
collisions. The part of them is lost as a result of 
secondary emission; 

2.  excitation of the luminescence centers by 
electrons; 

3.  release of the absorbed energy in the form of 
radiative (luminescence) or radiationless 
transitions (energy loss for heating phosphor). The 
ratio between probabilities of these transitions 
characterizes efficiency of phosphor if consider 
losses of primary and secondary electrons as a 
result of reemission. 

Doubtless advantages of an field-emission 
source of UV are ecological compatibility, a wide 

range of working temperatures, high stability to 
mechanical vibrations and voltage fluctuations in a 
network, low inertance (time of "electric" inclusion 
of the cathode does not exceed 10-8sec) and high 
durability. Also it is necessary to notice that thanks 
to application of the field-emission cathode the 
source has no heated parts. 

 
Results and discussion 

For definition of characteristics of the future 
field-emission source of ultra-violet radiation, 
researches of spectra ultra-violet phosphor have 
been done. 

Researches have been performed in the vacuum 
chamber according to the scheme presented on Fig. 1. 

 
 

 
 
Fig. 1. Scheme for measuring phosphor’s 

parameters and photo of diode construction. 
 
 
For measurement of phosphor’s parameters 

they have been put on an anode glass plate. The 
anode has been put in diode construction with the 
field-emission cathode from a bunch of carbon 
fibers. Phosphors have been tested at anode voltage 
of 5÷10 kV and an anode current of 100÷300 µA. 

Results of measurement of phosphor’s spectrum 
at different currents and voltages on the anode 
have been presented on Fig. 2. 
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Fig. 2. Spectral distribution of radiation of 

ultra-violet phosphor at different anode voltages 
and currents. 

 
From spectral characteristics we can see that 

there is an emissive peak on a wavelength of 
300nm that corresponds to a near ultra-violet 
range, peaks in dark blue area of a spectrum also 
are observed, and however, UV luminescence 
essentially prevails. 

Conclusions 
In the given report the preliminary work on a 

way of creation of a field-emission ultra-violet 
radiator has been described. 

Now it is planned to make by the offered 
procedure the finger-type light sources and to do a 
number of experiments for comparison of their 
efficiencies and durations of working capacity as 
well as the spectral ranges of radiation. 
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