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Optical fabrication, testing, and metrology is at the heart of
optical sciences. Over the past few years impressive develop-
ments related to the design, manufacture, and characteriza-
tion of optical components and systems have opened the field
to new and great possibilities.

Increasingly challenging requirements on optical compo-
nents have led to the development of highly sophisticated
optical fabrication techniques such as magnetorheological
finishing, polishing using deformable tools, and computer-
controlled polishing. These techniques allow optical compo-
nents to be manufactured with arbitrary shape (i.e., freeform
optics) and highest surface quality (e.g., figure, mid-, and
high-spatial frequency roughness). With fabrication advance-
ments come stringent demands on optical metrology. The lat-
est highly stable and precise interferometers employ new
mathematical techniques to assess surface shape, and
advanced methods characterize surface roughness, including
scanning probes and light-scattering techniques.

This special section of Optical Engineering provides a
sampling of current state-of-the-art techniques in both optical
fabrication and optical testing. Papers submitted include
topics on magnetorheological finishing, ion beam figuring,
aspheres fabrication and testing, astronomical telescope fab-
rication, new and improved optical testing techniques and
instruments, surface characterization techniques, interfero-
gram evaluation techniques, and specification of surface
properties (such as shape, roughness, and defects).

Many of the manuscripts for this special section were
solicited from individuals and groups from around the
world who have been doing incredibly exciting work in the
field. Several papers focus on the characterization of optical
surfaces, in particular with respect to roughness and shape.
Two papers discuss light-scattering techniques as an interest-
ing way to analyze surface features such as roughness
and defects. Shape measurement of freeform surfaces is

particularly challenging, and a variety of approaches are pre-
sented that tackle this issue. Finally, innovative manufacturing
approaches particularly useful for the generation of freeform
optics are included in this special section. Enjoy.
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