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Development of precise on-the-machine measurement system for large optics
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Interferometers do not work well for a convex or free form optics which does not
have real focal point, and need precise reference surface meet with each test surface and large space for
the system. A measurement having a capability of more large and free form testing is required for the
optics in future astronomy. We developed a measurement system applying three-probe method, and confirmed
its performance with measuring a concave mirror 800 mm in diameter. The result shows the good agreement
with a result of Fizeu interferometer.

The method is based on the classical theory of least squares. This method regards serial data as elastic
body and integrates individual serial data naturally by solving minimum energy problem. Excellent
improvements are performed in data procedure. This method can be executed by conventional numerical
algorithm: finite element method (FEM) and has potential to be applied for the various fields and
numerous data obtained so far and in future.
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