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Realization of Ultra-Flat Surfaces in Optical Components Accepted for High
Power Laser Applications Using Non-Adiabatic Optical Near-Field Etching

Yoshinori TABATA, Kazuya HIRATA, Takashi MORIMOTO and Koshi HARAGUCHI

Optical near-field etching is proposed as a new method of surface flattening. In this method, synthetic
silica substrate surface is flattened through a non-adiabatic process by irradiation of a continuous wave
laser (A =532 nm) in the presence of Cl, gas. Cl, molecules located adjacent to surface protrusions are
dissociated with energy of near field light generated by laser irradiation. Produced Cl radicals etch the
surface protrusions selectively and therefore surface is flattened. An ultra-flat surface of the synthetic
silica substrate with a minimum average surface roughness Ra of 1.37 A was realized.
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