
OPTI 512 Review Problem 1 

 

Let’s look at another variation on the Fresnel Zone Plate.  Consider the periodic function 𝑓𝑓(𝑥𝑥) shown 
below. The function 𝑓𝑓(𝑥𝑥) = 1 for −𝑋𝑋/2 < 𝑥𝑥 ≤ 0 and 𝑓𝑓(𝑥𝑥) = 0 for 0 < 𝑥𝑥 ≤ 𝑋𝑋/2 and then repeats on 
intervals of 𝑋𝑋. 

 

(a) Find the complex Fourier series coefficient 𝑎𝑎𝑚𝑚 representing 𝑓𝑓(𝑥𝑥). 
 
 

(b) The transmission of the zone plate is now given by 𝑡𝑡(𝑟𝑟,𝜃𝜃) = 𝑓𝑓(𝑟𝑟2) and is rotationally 
symmetric.  Plot 𝑡𝑡(𝑟𝑟, 0) for the first five transparent zones. 
 
 
 

(c) Find a general expression for the values 𝑟𝑟𝑗𝑗  which is the radial position where the 𝑗𝑗𝑡𝑡ℎ transition 
between the opaque and transmissive regions occur. 

 

(d) Calculate the diffraction efficiency 𝜂𝜂𝑚𝑚. 

 

(e) How does this pattern differ from the example Fresnel Zone Plate we did in class (notes 144-
149)?  How is this zone plate identical to the class example? 

 

Know how to do the phase only version of this problem, much like the phase reversal zone plate on 
pages 149-150 of the notes. 


