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Cleaning and protecting precision precision surfaces like coatings optics and mirrors has been one of the most difficult and insurmountable problems in the optical, analytical instrument and photonic industries. Dust, fingerprints and microscopic particles degrade image quality, reduce throughput and can scratch expensive coatings. Many surfaces are historically uncleanable – such as the first surface mirrors used in astronomical telescopes and instruments as well as diffraction gratings.  Additionally, the optics used in modern high peak power lasers can be subject to catastrophic destruction with even minor contamination on these expensive components. Research in our lab has resulted in some novel polymeric stripcoatings that are applied as a liquid and subsequently peeled off. We have also developed low adhesion and ESD free coatings and can clean CCD imaging chips and other static sensitive surfaces.  These polymer solutions clean and protect safely and have been used on a wide variety of optical surfaces including the gems from the Smithsonian's National Gem Collection (like the Hope Diamond) and the W.M. Keck Telescope on Mauna Kea in Hawaii and mirror surfaces for the Hubble Space Telescope. 
Contaminant removal was monitored by a variety of techniques including Nomarski, Atomic Force and Scanning Electron Microscopy as well as XPS.  In addition, ours and other data demonstrates that the material safely removes particulate contamination and finger oils from microstructures such as the 300nm wide lines on diffraction gratings and similar submicron features on Si wafers. These nanosurfaces are also replicated with high fidelity down to below 50 nm.

 

