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2.	 An infinite periodic square-wave grating with transmittvity as shown in Figure 2A 
is placed at the input of the optical system of Figure 2B. Both lenses are positive, 
F/1, and have focal length f . The grating is illuminated with monochromatic, 
spatially coherent light of wavelength λ and intensity I0. The spatial period of 
the grating is X = 4λ. The element at the Fourier plane of the system is a 
nonlinear transparency with the intensity transmission function shown in Figure 
2C, where the threshold and saturating intensities Ithr = Isat = 0.1I0. 

2.a) To carry out the calculation analytically, you need to neglect the Airy pat­
terns forming at the Fourier plane and pretend they are uniform bright dots. 
Explain why this assumption is justified and what effects it might have. 

2.b) Derive and plot the intensity distribution at the output plane using above 
assumption. 

Figure 2A


Figure 2B 
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Figure 2C 

3.	 Sketch cross-sections of the optical transfer function along the spatial frequency 
axes fx, fy for an incoherent imaging system having a pupil function as the two-
pinhole combination shown in Figure 3. Assume w < d. Do not use MATLAB 
for this calculation. Explain briefly the appearance of your sketches, and be sure 
to label the various cutoff frequencies and center frequencies. 

Figure 3 
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