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ABSTRACT

Applied Science Innovations (ASI) proposes development of the Conformal Aspheric Dome
Inspection System (CADIS) — a new tool for metrology of aspheric domes and associated
corrector optics, and other optics “aberrated by design”. Existing interferometers test
spherical domes but fall short of measuring aggressive concave shapes typical of conformal
missile domes. The patent pending CADIS, a low-cost attachment to a standard
interferometer, offers automated testing procedures compatible with established processes
of optics manufacturing. One simple reference element, easy to fabricate and self-test,
serves all existing and future shapes of domes and correctors. Controlled coverage ranges
from full-aperture interferometry to microscopic, on small subapertures. Proposed test
procedure enables unambiguous restoration of wavefronts and surface profiles even from
undersampled interferograms, with expected resolution better than 100 nm. Phase | will
establish feasibility of the CADIS metrology tool with a proof-of-concept prototype; Phase Il
will produce a first generation preproduction prototype system. The ability to measure deep
concave and other highly aberrated optics will enable new optical components and system
designs that are presently difficult to make and impossible to measure. Commercial
applications of CADIS will be in metrology and inspection of conformal domes and corrector
optics, aspheric optics, and “aberrated by design” optics.

BENEFITS

The CADIS metrology on conformal optics will enable development of new high
performance military systems with high-speed optical seekers and conformal windows.
Broader application will be in testing aggressively aspheric components of compound lenses
prior to assembly, to enable new lens designs and fabrication processes with improved
quality, higher yield, and reduced cost.
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