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Abstract:

Optical interferometers can be used to make measurements of surface profiles and
deformations with sub-nanometer accuracy; however, their high sensitivity also makes them
very susceptible to relative motion or vibrations. Vibration can cause significant
measurement errors or, in some cases, prohibit measurement altogether. Traditional
interferometers have required massive vibration isolation tables to achieve accurate results,
however for many applications isolation is not practical.

We have developed a type of interferometer that can acquire high-precision whole-
field interferometric data in nanoseconds, effectively freezing out vibration. This opens the
possibility of performing high-resolution measurements in environments where
conventional instruments do not work, as well as enabling whole new types of optical
measurements.

This presentation will: introduce the fundamentals of the measurement technique;
highlight current applications (such as the measurement of Next Generation Space
Telescopes at NASA and aircraft turbine blades for the Air Force); and, present a roadmap
of diverse future applications (such as micro-electromechanical systems [MEMS]
manufacturing and phasing of very large segmented telescope arrays).
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