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WIYN Project

Wisconsin Indiana Yale NOAO
MEMORANDUM
TO: Sam Barden
FROM: Dan Blanco
SUBJECT: WIYN Wide Field Corrector Instatlation Tolerances
DATE: Aprii 20, 1994

At the WF Corrector CDR there were some questions raised as to the effect on performance due
o mislocation of the corrector along the optical axis. The attached graphs and tables give some
idea of the elfect over (he wide lield. The first graph plots RMS image diameter at 11 points in
the licld as a function ol the correclor position along the optical axis. The data was generated
using a "quick look” feature in the Zemax ray tracing code. For each case five rays were traced
through the system and used to determine RMS image diameter. Because of this limited sampling
the absolute valucs of RMS image diameters are not very accurate, however they are sufficient
to show trends.

Two things become clear; first that the focation is not terribly important within a few millimeters,
and second, cifccts are most pronounced at the edge of the one degree field. I did not include
spol diagrams, however examination shows that there is no chromatic separation as the corrector
s moved along the axis.

The second graph shows values of Zernike wavefront expansion terms for an image at the edge
of the licld while the corrector 1s moved along the optical axis. The only significant variation in
the wavelront terms are astigmuatism and focus.

It may be possible to take several photographic plates while moving the corrector cell along the
axis, and by cxamining (he images, determine the optimum cell location. It is probably more
cliective to do the measurcment with a wavefront sensor which can be moved across the field.

It seems to mc that in order to optimize the corrector position we would need to move the
corrector a fairly long way - about 10 to 20 mm 1o trial positions along the axis. On the other
hand, since the position tolerance is fairly loose, we should be able to place the corrector by dead
reckoning with sufficient accuracy. This is the approach I recommend.
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