Phys 481








Winter 2012
Homework #22
(due Wednesday, March 14, 2012)

1. Reading assignment: Hecht Chapter 11.1-11.3 and 13.2.1-13.2.3. 
2. (20 pts) A planar electric field filtered with a Ronchi ruling is functionally represented in the object plane as a series of rectangle functions of the form 
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where a is the width of the rectangle, [image: image3.png]


 is the number of transmitting bars in the ruling, and  [image: image5.png]Yo = —aN + 2an



 is the center of each bar as shown in Figure 1.
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Figure 1: Diagram of a Ronchi ruling.

a.  Compute the spatial Fourier transform of the electric field in the object plane.  

b.  Find the intensity of the electric field resulting from the Fourier transform.  Compare this solution to the intensity pattern produced by an N-slit grating in the Fraunhofer regime. Sketch the intensity pattern for N = 4 as a function of Y/R.
c.  Using the change of variables provided by the Fraunhofer expression
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where [image: image9.png]


 is the position in the viewing plane and [image: image11.png]


 is the distance between the object plane and the viewing plane, find the position of each intensity maxima to your answer from part b) when

[image: image12.png]a = 0.0208 cm



and R = 50 cm and  [image: image13.png]A=633nm .




d.  Find the relative intensity of the first four maxima from your answer in part b).

3. (10 pts)  Now arrive at the answer of part (a) in the Problem #2 by using the convolution theorem, by convoluting a single slit with an array of delta functions representing positions of the slits. 
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