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Corning NetOptix has developed a new evolution of the diamond turning process for dramatically reducing the diffraction effects of
diamond turned aluminum mirrors. This process, called “LLEC”, combined with our most recent materials research, may finally allow
production of deep UV-compatible mirrors in aluminum without added expense or negative side-effects.

LEC is a unique process that dramatically reduces, and in many cases completely eliminates the diffractive effects associated with
diamond turning without the requirement for exhaustive polishing and without the danger of altering the surface figure of the mirror.
Typically, the residual surface roughness of an LEC-processed mirror is dictated by the “grain” of the material (see fig. 1). The first
surface roughness plot (measured with a WYKO NT2000 non-contact profilometer) shows roughness and surface map of a Imm
section of a traditionally diamond machined mirror. The second plot shows the same section of an identical mirror manufactured with
the LEC process. We can see that surface roughness (measured in RMS) has been reduced by nearly 50%, but more importantly, that
the scattering effects have been dramatically reduced and almost completely randomized. The particulate matter inherent in the alloy is
now the most prominent contributor to surface roughness and scattered light. The LEC process has the added benefit of improved
surface “cosmetics” (i.e. scratch-dig) over conventional diamond turning, and leaves a very pristine surface that is ready for any
evaporative coating. The process is compatible with a variety of materials typically associated with diamond turning, including
aluminum, copper, nickel, and others.
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existing aluminum alloys, we have been able to produce aluminum mirrors that, after LEC processing, yield surface roughness
typically thought to be unachievable for diamond turned aluminum (see fig. 4), and more importantly, the mirrors are completely free
of any diffraction effects. Surface roughness on the example shown is approximately 21 A RMS.

Through use of these highly specialized processes, aluminum mirrors can be produced which are fully functional for imaging use in
deep ultraviolet applications, while retaining all of the structural, weight, and thermal advantages of aluminum.

Latest-generation 3-axis diamond turning equipment, combined with creative fixturing and programming techniques, can also produce
completely non-symmetric (or “freeform”) surfaces. This capability opens up numerous opportunities for maximizing optical systems
designs. In addition, this machining technique allows production of far-off-axis components that previously would have required
either conventional grinding and polishing or an enormous swing capacity on a conventional diamond turning lathe.
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