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530 Homework # 4

Deconvolution problem – particle size broadening
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Equation 1 is the expression for what mathematical operation?
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What rule regarding convolutions and Fourier transforms gives us the relation in equation 5?

We see that while the problem of finding f(x) is forbidding in x-space, in Fourier space it is relatively simple procedure.
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Data

 x   h(x)
  x   h(x)
x   h(x)
x   h(x)

-20  3
-10  33
0  277
10  29

-19  4
  -9  42
1  243
11  26

-18  5
  -8  50  
2  233  
12  21 

-17  7  
  -7  60  
3  208  
13  18  

-16  9
  -6  82  
4  177  
14  16  

-15 11 
 - 5  102  
5  147  
15  14  

-14 13  
 - 4  140  
6  125  
16  12  

-13 18 
 - 3  194  
7  83  
17  10  

-12 22
 - 2  237
8  70  
18  8  

-11 27 
 - 1  267  
9  39  
19  7  




20  7
(x=values are in 0.1 mm)

 x   g(x)
  x   g(x)
x   g(x)
x   g(x)

-13  0  
 -7  9  
0  475  
7  60  

-12  0 
 -6  12  
1  371  
8  19  

-11  0
 -5  17  
2  174  
9  12  

-10  2  
 -4  21  
3  151  
10  8  

-9  4
 -3  51   
4  227  
11  5  

-8  6  
 -2  161  
5  260  
12  3  


 -1  369  
6  160  
13  1

Make a plot of both g(x) and h(x).

Now, here are the Fourier coefficients for h(x) and g(x).  Find those for f(x), and find f(x) and plot this function.  Compare the breadth of this peak with those of h(x) and g(x).

t 
Hr (t) 
Hi (t)  
Gr (t)  
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619
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