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8. Consider the propagation of an electromagnetic wave in a homogeneous, isotropic, 
linear, non-conducting, non-magnetic medium of relative permittivity er. Give expressions 
for the velocity of propagation and for the refractive index of the medium in terms of εr and 
outline their derivation. 

[4]
A linearly polarized plane wave of wavelength λ is travelling in air and is incident
normally on a plane sheet of glass. Show that the ratio of the reflected to the incident 
electric field amplitude is

nglass − nair
.

nglass + nair .
where nair and nglass are the refractive indices of air and glass respectively. 
Estimate what fraction of the power is reflected from the sheet. [6] 

The glass sheet is now coated on the incident side with a material with a refractive
index ncoat = (nairnglass)1/2 and a thickness d = λ/4. Prove that there is now, in
principle, no reflected power. Give one reason why, in practice, some reflected power is 
inevitable. 

[5]
Simple materials with ncoat < 1·35 are not readily available. Anti-reflection
coatings often employ porous materials. Explain why very low values of power
reflection can be achieved with such coatings. [5]
[ Assume nair = 1·0 and nglass = 1·5. ]
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