Circular Apertures/Thin films
 (02/20/07)

(1) How wide is the central maximum of an image of a star produced by a lens with a 1cm diameter and 40 cm focal length?   What is this width if the image is instead made by a pinhole camera with the image location the same as above.  Assume the diameter of the pinhole is 0.08mm.

(2)  With a 5m telescope (the diameter of the aperture) what is the smallest feature on the lunar surface that can be possibly resolved? The distance to the moon is about 250,000 miles.  
(3) A layer of oil (n=1.75) lies on top of a puddle of water. Considering light reflected normally from the surface….. 
Find three thicknesses of the oil that will give constructive interference for red light (~600 nm)  

Find three thicknesses of the oil that will give destructive interference for red light (~600 nm) 
Find three thicknesses of the oil that will give constructive interference for blue light (~400 nm)
Find three thicknesses of the oil that will give constructive interference for blue light (~400 nm)
What thicknesses will give nearly constructive interference for red light and destructive for blue or vice versa? 
(4) How thick should I make a MgF (n=1.38) antireflection coating on a lens?  For the wavelength use 550 nm (where the human eye is most sensitive) and assume that the index of refraction for the lens is 1.8.

If I could peel off the coating and look at it in the same wavelength light would it be strongly reflective? Transmissive? 

(5)  Two long flat glass plates are separated by a hair at one end as shown below. 

When viewed under normally incident monochromatic light, I see that there are parallel bright and dark fringes that look very similar to what we saw in the case of double slit interference.  

(a) Considering reflections from the top of the bottom plate and the bottom of the top plate, make a sketch that shows why these dark and light bands occur.  

(b) What can you say about the size of the air gap at the locations of two adjacent dark bands?  
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If the plates are 10 cm long and I observe that there are 12.4 dark bands per cm, how thick is the hair?
(6)  If the air gap in the previous experiment is filled with water, what will be the new spacing of the interference fringes?
