Tutorial for Chapter 9
1. Memorize the fact that (9.16) describes the output field at the back focal plane of a lens when the input field is at the front focal plane and (9.16) is a two-dimensional Fourier transform in space domain. Therefore, the lens can perform the Fourier transform.
2. Memorize that the Fresnel-Kirchhoff diffraction formula under the Fraunhofer approximation is a two-dimensional Fourier transform. 

3. Find the Fourier transform of an one-dimensional wave: E(x) = E0 [1+C sin(knx)] when |x| ≤ L; and E(x) = 0 otherwise, where E0, C, kn and L are constants.

4. Find the Fourier transform of the Gaussian beam: E0 exp[-(r/w)2], where E0 and w are constants.

5. Find the Fourier transform of the rectangular function: E(x, y) = E0 when |x| ≤ a, and |y | ≤ b; and E(x, y) = 0 otherwise, where E0, a, and b are constants.
6. Utilizing the Fourier transform above, show that, for the diffraction of a rectangular aperture that is placed at the front focal plane of a lens, the irradiance distribution at the back focal plane is given below: 
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,  is the wavelength of light,  is the diffraction angle in the xz plane, ' is the diffraction angle in the yz plane, I(0,0) is the irradiance at  = ’= 0o, and L and W are the length and the width of the aperture, respectively.
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