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Abstract 

A field theoretical derivation is given for the average number of Cherenkov photon emission by a charged particle, in 
a dielectric medium of permitivity el, moving parallel to the plane surface of a different dielectric medium of permitivity 
E2 > [;1 at finite temperatures. Near threshold for the speed of the charged particle, it is shown that an enhancement of 
about 3 1% of this number is possible in the presence of the second medium, by choosing specific windows, obtained from 
a general formula, centered about points of the spectrum at any temperature and arbitrary values of the permitivities 
e~, e2 > e~, The conditions for this 31% enhancement are explicitly worked out for blue and red light. 

PACS: 41.60.Bq; 12.20.Ds; ll.10.-z; 03.50.-z 
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1. Introduction 

There has been much interest in the literature (cf. 
[1 5]) for years in the so-called Cherenkov radi- 
ation emitted by a charged particle in a medium, 
moving with a speed greater than the speed of light 
in the medium, since its discovery [6] and early 
theoretical explanation [7]. In the present paper, 
we investigate Cherenkov photon-emission in a 
dielectric medium of permitivity el, by charged 
particle moving parallel to the plane surface of a 
different dielectric medium of permitivity e2 > q at 
finite temperatures, and hence the derivation in- 
cludes Planck's constant h. More precisely, we derive 
the expression for the average number of Cherenkov 
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photons emitted within the frequency ranges at 
finite T, by the charged particle the time that it 
moves a given distance. It is shown that as we move 

away from the threshold value C/~l  of the speed 
v of the particle and very near to it, an explicit 
enhancement of about  31% of the Cherenkov 
photon number is possible, over the corresponding 
case with no second medium present, for photons 
emitted through "selective windows", obtained 
from a general formula (Eq. (49)), centered about 
points of the spectrum for any temperature and 
arbitrary values of the permitivities e~2 > ea. This 
31% enhancement provides a criterion for the in- 
direct detectability of the presence of the second 
medium. Applications are then carried out for blue 
and red light, and the conditions for this enhance- 
ment are worked out. The treatment of the recoil of 




