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Diffraction and Cherenkov radiation     
from rectangular dielectric target  

About problem 
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For verification of new theoretical 
models of Cherenkov and other 
radiation (for example D.V Karlovets, 
A.P Potylitsyn, PLA), the 
experimental results using targets with 
a simple (rectangular) profile are often 
required. 

So,we need for this purpose targets with n < 1.4 



How to obtain n < 1.4   ?  

10 1For mm mmλ δ λ> ≈ <<

One of the solution of this problem are 
the targets produced using 3D - printer 

So, the target may be considered 
as the continuous target 
(like metamaterial) 
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Target structure 
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Target material: styrene-butadiene-styrene plastic 
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Refractive index measurement  

θ

η

Screen

Detector

Target

Emitter

,f nη θ⎛ ⎞⎜ ⎟⎝ ⎠
=

Refraction on the input and output 
surface according the Snellius low 

Spectrum from emitter 

060θ =

Parabolic telescope 

The measurements are performed in 
approach of far field zone 
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Measured angular dependence 

a
a=40 mm 
is comparable to 9.5mmλ =



Cherenkov radiation measurement 

Electron beam 
Tomsk polytechnic university 

microtron 

For �� 8 mm the radiation is 
coherent 

Broad bend detector  

Horn 
Detector parameters :

wavelength range:  = 3 ~ 35 mm, 
sensitivity = 0.3 V/mWatt  

The detector efficiency is declared by the 
manufacturer in the wavelength region �=3�35 

mm as a constant with accuracy � 15%  
Coherency 
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Experimental setup 

The measurements are performed 
in approach of far field zone 
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Results 
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Cherenkov radiation angular dependences 

Now we can verify a theoretical model 
using these results 



Summary 
•  3D-printer technique allows us to prepare targets with a 

refractive index which provides generation of Cerenkov 
radiation from rectangle targets in downstream semi-space. 

 
•  Suggested technique allows us to verify a new theoretical 

models using a simple targets geometry, by comparison 
with experimental results. 

 
•  Such viewpoint is useful for the development of new 

theoretical models of Cherenkov radiation, when electrons 
do not cross the target but move near its edge. 

 




