Name ___________________________     Prism specification
In all of the following assume we are talking about the right angle prism used in the example system as a pair of mirrors near the focal plane. Assume the apex of the prism is 69.000 mm above the focal place, that is, toward the singlet lens. The triangular plane of the lens lies in the plane joining the 0 field object and image points so the object and image planes are parallel to each other and 138.000 mm apart. In all questions assume we are dealing with geometrical optics.
1) What is the approximate beam footprint on the mirror surface for any single field position? What is the approximate area of the footprint? What might be a good surface imperfection specification on the mirror? Should you call out a test region? Would this affect the specification? (Hint: How much of the prism face is actually used?)

2) Relative to the object/image plane of the system without the prism, where are the image locations once the prism is inserted and correctly (perfectly) aligned? How well does the 90° angle have to be held to assure the image lies within ± 1 µm of the perfect position? How well does the pyramid error have to be held assuming the prism is located in its theoretically perfect location?

3) Once the prism is mounted in the system, now assuming there are adjustment screws to determine the prism position, how well does the prism have to be located in 5 degrees of freedom to assure a perfect image spot is no more than ± 1 µm from its ideal location? Treat each of the 5 adjustments separately, that is, do not try to come up with a composite tolerance for the adjustment.
4) Assume we do not want to spot size to grow by more than 1 µm due to figure errors on the prism surfaces. How good do the surfaces have to be? What would a reasonable figure call out be, that is, 3/?

5a) What sort of slope errors could be on the prism surface such that the spot would not grow bigger than ±1 µm? 

b) The mirror face of the prism is about 50 mm long. What would be the height error due to this angular error?
c) A surface roughness microscope samples an area about 1 mm square. What would the height error be over the 1 mm? 

d) Assume a good rule of thumb is an rms surface error is 5 times less than a peak-to-valley error, what would be the rms error over the 1 mm square? Is this number consistent with a good pitch polish?

6) Assume the prism will sit on the tips of adjustment screws to locate its position and you have already calculated how sensitive these adjustments are. What would be a reasonable specification to put on the ground surfaces of the prism? Is this number consistent with a ground surface or should the mounting surfaces be polished? What does this say about the tips of the adjustment screws? 
