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Problem 1 
 

 
 
 
 
Problem 2 
 
a) The transfer matrix is simple to use to see what happens in the limit d  0.  
Assume that we have several films, each of thickness d <<  for each film.  We 
expand the sine and cosine terms in the transfer matrix, giving 
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to first order in kidi. 
 



Now ki = niko, thus 
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    i = ni2 

 
Inserted in the formula for the reflection coefficient 
 
 A = D = 1,   B = -iko di,   C = -iko idi 
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B and C are small and we can expand further:  ( T = nT2) 
 

  

r =
1 nT
1 + nT

1+ 2ik0 di
i T

1 Ti

 

 
 

 

 
 

r = r0 1+ 2ik0 di
i T

1 Ti

 

 
 

 

 
 

 
 
You get the same result if you start with the equation 
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and expand the exponentials. 
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   r0 0.99 + i0.22[ ]

 

 
 
R = r

2
= R0 1.028  

 
Thus, the film leads to a 2.8% increase in reflectivity. 
 

 



 
Problem 3 
 
The total transfer matrix will be 
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and the reflectivity 
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which is zero for 
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For the given numbers we obtain a reflectivity R 
 
R=0.004 


