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[Outline of survey]

In the production of micro and high-performance glass aspheric lenses with diffraction
gratings, the process of molding the glass is critical. However, conventional molding die
materials for glass lenses (WC or SiC) are sintered materials. It it difficult to produce
diffraction gratings on them. In addition, a protective film of noble metal such as Pt alloy
must be deposited on the die surface in order to prevent oxidation and fusion with the
molten glass. This film blurs the edges of the gratings. The blurred edges degrade the
optical performance of the molded lens. Industry has long desired a molding die material
that is robust and that has a heat resistance comparable to those of conventional materials,
that allows high-precision processing, and that requires no protective film.

The object of this project is to find a novel Pt-free amorphous alloy for the molding die
and to perform high-precision fine processing (nanoprocessing) on the alloy. For creation
and systematic search for a large number of alloy samples, combinatorial search is
employed. Efficient search for the alloy and its nanoprocessing are realized by new
combinatorial measurement method for the crystallization temperature of the amorphous
alloys and new nanoprocessing that is not only diamond turning but also forming.

[ Expected results]

This project will lead into miniaturizing and improving the performance of almost any
optical glass component including lenses by realization of glass molding die with
microstructures such as diffraction gratings made of the novel Pt-free amorphous alloy.
The new combinatorial measurement methods and nanoprocessing methods are promising
for a wide variety of technology field
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