Exercises	Chapter 3 – Detector sampling and DFT


Prove the DFT shift and scaling theorems

[image: ]


and use it to prove the circular continuity of the DFT





Scanning probe microscopy

A focused scanning probe microscope scans a focus beam across a sample and measures the total transmitted intensity with a point detector. If your monochromatic beam has a wavelength of 500 nm, and a numerical aperture NA. The beam gets multiplied by the object, then propagates and the total intensity is collected at each point.

What is the transfer function of the system? 

What would be the maximum spatial frequency of the scanned object that can be measured?

Does the imaging system behave like a coherent or an incoherent optical system?


Photography

A photographic camera has two apertures settings, defined by their F# (f-number) which can be set to either F# 20 or F# 5. Assume you take a photograph of a scene at infinity, such as the mountains. 

What is the effective exit NA of the system?

What is the pixel size you should have in your sensor in the back focal plane of the camera for red (600 nm) versus violet (400 nm)?
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