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WE here determine the angular distribution of 
radiated energy from an electron moving above 

the interface of two dielectrics. The special case 
of radiation by a point charge moving along the 
plane separation between a vacuum and dielectric 

has been considered by Danos 1 and Linhart 2, hut 
Ref. 2 contains incorrect results and Ref. 1 con
tains misprints. 

We assume that the electron is in uniform rec
tilinear motion with velocity v at distance d from 
the interface of two media with dielectric constants 
E1 and E2 which are assumed to he real. Let E1 he the 
dielectric constant of the medium in which the 
electron is moving. When the condition for Ceren
kov radiation is satisfied only in the second 
medium (E1(32 < 1; E2(32 > 1), all of the energy is 
radiated into the second medium, and the intensity 
distribution along the generating lines of the 
Cerenkov cone is 

dW 
dz 

[(~:2~ 2 -1) (e:I + e:2) cos2 <p + e:2 (1- e:1~ 2)) (&:2~ 2 -1) sin2 <p 

(<-2- e:1) [(e:I + e:2) sin2 'P + e:z~ 2 (e:2 cos2 <p- ~:1 sin2 <p)) 
(l) 

where cp is the azimuth whose zero is such that the 
plane cp = rr/2 is perpendicular to the interface of 
the two media*. The Cerenkov cone is defined as in 
the homogeneous problem by the condition n{3 cos3""" 1, 
and since this condition is satisfied only below the 
interface the cone will he semicircular. 

Ginzburg and Frank 3 (see also Ref. 4) have con
sidered the radiation from an electron moving along 
the axis of a channel cut through a dielectric. For 
wavelengths shorter than t.he channel radius, the 
radiation energy decreases exponentially as the 
radius increases. This is also true qualitatively for 
the present case. 

When E1{32 > 1 and E2(32 > 1, the result depends on 
the ratio of E1 and E2• When E1 > E2, the distribution 
of energy radiated into the second medium is 

dW 
dz 

A = {(e: 1 ~ 2 - 1) + [ Y(~: 1 ~ 2 - 1)- (~: 2 ~l -1) cos2 <p ·sin <p 

+ Ye:2 ~ 2 -1·cos2 <p)2(~:2 p2 -1)} (~: 2 ~ 2-1) sin2 'P , 

B = ~: 1 V ~:2p 2 -1 sin cp + ~:2Y(e:1 p 2 -1)- (e:2p2 - 1) cos2<p 

(2) 

*For € 1= 1, Eq. (2) is not transformed into the cor
responding formulas of Refs. 1 and 2, because of inac
curacies in these articles. 

When for E1{3 2 > 1 and E2{32 > 1 we have f1 < E"2, 

then in the region where cos2 cp < (t1{3 2 -1) / (E2{3 2 -1), 
the integrand in (2) must he replaced by the inte
grand in (l). 

The flux into the first medium which results from 
interference is expressed by a more complicated 
formula that we shall not present here. We shall 
only mention that for d = 0, w!ich means motion in 
the plane of the boundary, this flux is obtained from 
(1) and (2) when E1 and E2 are everywhere inter
changed. 

Since our case is not symmetrical with respect 
to the electron trajectory, a force arises which de
fiects the electron from its rectilinear motion; this 
is of interest in some cases. This effect will he 
the object of a separate investigation. 

The author wishes to thank B. M. Bolotovski for 
discussions. 
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