
---------------Name Fold flat specs 

1) Draw a picture of the beam footprint on the fold flat with dimensions. Remember to use all 
field positions to get the full extent of the beam. The picture does not have to be more specific 
than the radii of the two ends of the footprint and the long and short overall dimensions. 
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2) Make a mechanical drawing of the flat allowing a reasonable width outside the clear aperture 
and a reasonable outline shape considering cost and ease ofmanufacture. The thickness will be 
calculated in another problem so simply dimension it as T. What might be a sensible tolerance on 
the thickness independent of the actual thickness? 
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3) Assume that the mirror should sag no more than 50 nm peak-to-valley simply supported, that 
is, with free edges, under its own weight in the long direction of 150 mm. Use the simple 
formula in the notes to calculate the thickness required. The Young's modulus and density for 
glass are essentially the same as those for aluminum, a useful tip to remember. Does the answer 
surprise you? What does this say about how the mirror has to be supported? 
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4) Given your outline and thickness, how much does your mirror weigh? Assume the density of 
the glass is 2.2 gm/cm/\2. 
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5) Visit Would this be a suitable material 
for the mirror and does it come in a thickness suitable as a starting place for fabricating this 
mirror. Did you see any other ways of cutting the outline of the mirror than those suggested in 
class? 
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6) What would be a reasonable protective chamfer to specify? 
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7) What is a reasonable number for the figure, or form (317) tolerance? Assume we want to hold
 
the spot size to 2 !lm diameter (about half a pixel). What change in radius of a wavefront would
 
cause a perfect spot (in a geometrical optics sense) to expand to a 2 J..lm size ifthe beam diameter
 
started out 100 nun in diameter and was an f/4 beam? What does this correspond to in terms of
 
sag difference? What radius would a perfectly flat mirror have to be changed to to produce the
 
same sag over a 140 nun diameter. Check your answer by changing the radius on the flat in
 
Zemax. Remember to use a pickup since the light hits the flat twice.
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8) What might a reasonable surface imperfection tolerance be for the fold mirror? Does the fact
 
that the mirror will be highly reflecting when coated play into your answer. Once you decide on
 
a spec, what percentage of the area ofthe clear aperture would be covered by imperfections?
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