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Ch. 8  EM Wellen in Materie 



Ebene Welle durch Medium 



Ebene Welle durch Medium 



propagation of light: em picture 

reflection      θr = θi 
 
 
refraction      nt⋅sin(θt) = ni⋅sin(θi)  
(Snell’s law) 
 
 

electromagnetic (em) wave 
at an interface 



propagation of light: em picture 

Fresnel equations 
 
reflection and transmission coefficients r and t 
(amplitude coefficients; intensity ∝ amplitude2) 
 
NB: signs refer to the specific fields directions choosen here 

energy conservation: 

reflectance transmittance 

for ⊥ and  // cases 



Brewster Winkel 



Earthshine 

nasa 





Doppelbrechung 
birefringence 
(double refraction) 



Doppelbrechung 

birefringence 
(double refraction) 

⊥ polarisation normally refracted ray 

splitting of incident beam in 2 rays 

slow refracted ray 
(dep. on cristalline direction) 



Doppelbrechung 



Polarized light mosaic: scotch tape sandwich 

http://www.exploratorium.edu/snacks/polarized_mosaic/ 

Polarisation Rotationswinkel    α=α(λ,d) 
    λ: Wellenlänge 
    d: Scotch tape Dicke 
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