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A.	  An	  EM	  plane	  wave	  	  traveling	  in	  the	   x-z plane 	  (i.e.,	   

kI = kIX x̂ + kIZ ẑ )	  is	  

incident	  on	  a	  material	  at	  an	  angle	  θI 	  relative	  to	  the	  z-‐axis:	  
	  


EI
r, t( ) =


EI exp i


kI ⋅
r −ωt( )#

$
%
& 	  


ER
r, t( ) =

ER exp i

kR ⋅
r −ωt( )#

$
%
& 	  


ET
r, t( ) =


ET exp i


kT ⋅
r −ωt( )#

$
%
& 	  

	  
We	  argued	  from	  continuity	  of	  E//	  
that	  


kI ⋅
r =

kR ⋅
r =

kT ⋅
r 	  for	  any	  r	  

in	  the	  z=0	  plane.	  (E.g.	   r = x̂ )	  	  
	  
I	  got	  briefly	  hung	  up	  on	  the	  
algebra	  at	  the	  board	  last	  class,	  so	  let’s	  work	  it	  out	  again:	  	  	  	  
Derive	  the	  following	  ratio	  for	  incident	  and	  transmitted	  wave	  angles.	  	  
(Express	  it	  first	  in	  terms	  of	  magnitudes	  of	  k	  vectors,	  but	  then	  write	  it	  
simply	  in	  terms	  of	  the	  index	  of	  refraction	  in	  the	  two	  regions,	  n1	  and	  n2)	  	  
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