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Abstract

Freeform reflecting systems can reduce system size and optical aberration.
However, they are not applied widely due to a significant disadvantage of low
form accuracy of mirror. We conducted the new machining components which
minimize the remounting accuracy of the freeform mirrors and an iterated
freeform machining experiment using new designed components. The form
error patterns of freeform mirrors are expressed into 10" order polynomials.
Optical surfaces of designed freeform reflecting systems are placed on the outer
area from the radius of curvature and also expressed into 10™ polynomials.
Freeform surface are complicated that it is impossible to fabricate by classical
method of cutting the edge of on—axis mirrors but can be fabricated by Single
Point Diamond Turning (SPDT). There are several problems in the measuring
the freeform mirrors. Freeform surface is not able to apply real time
measurement using on—machine measurement device. In case of utilizing off—
machine measurement, high—precision measurement 1is possible whereas
repeatability of measurement and fabrication is decreased due to remounting
inaccuracy caused in process of detachment and attachment. We minimize the
remounting inaccuracy and confirm the repeatability of fabrication using new
designed machining jig and measurement blocks, they share the common
reference planes. If the repeatability of machining is preserved, an error
compensation can be applied to the mirrors based on form error pattern with
repeatability. The aluminum freeform mirrors developed in this research will be

applied in a test model for wide field space infrared telescope.
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