Name ___________________________     Doublet and asphere tolerancing
1) Use the doublet in the example system and complete the Zemax ISO drawing for the doublet by tolerancing the various parameters. For those parameters that affect the wavefront use a criteria that the change in a particular parameter, radius, for example, does not change the merit function by more than 10%. Make changes in one parameter at a time and reset the parameter to nominal before going on to the next. Use the two air spaces on either side of the singlet and two on either side of the doublet as variables. 

Make sure that the corresponding air spaces on the other side of the concave mirror have pickups to keep the changes consistent. Add two constraints to the merit function; the WFNO = 4 and TOTR = the nominal spacing before making changes. We are allowing these variables and constraints assuming the system will be re-spaced at assembly but that we want the focal plane to remain in the original position and the system to still have the same f/#. Attach your completed drawing to this homework page.
2) You will probably notice that the tolerances on the doublet are much looser than on the singlet. Give a brief explanation why. You should be able to do this in one short sentence.

3) Through an oversight, the concave spherical mirror in the example system is actually an asphere with a k = -.1578. What kind of asphere is this?

4) What is the departure from a best fit sphere? Use the formula from class.

What does Zemax say the departure is for minimum rms wavefront? At what thickness (air space) should the mirror be tested?
What if you use minimum rms spot size? What is air space and departure?

What is the ratio of the Zernike focus to spherical aberration coefficient in this case? Could this be useful in some cases?
5) Describe an exact null test for the mirror. What would be the advantages or disadvantages of this test over the test in 4)?







