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Ultraprecision Machining for Optical Elements
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Industrial demand for the supply of ultraprecision optical components is increasing in the field of optical multimedia devices.
We have developed a multifunctional optical element which is able to divide and deflect a laser beam and to convert its profile.

This element has a complex holographic pattern consisting of fine grooves having a pitch of less than 5 gm.

The complex holographic pattern of the metal master was fabricated by ultraprecision machining. High efficiency was
achieved by machining of the blazed hologram cross section that suppresses excessive diffraction. The fine pattern of the
master was copied precisely on optical plastic by injection molding. By employing these technologies, we have improved the

light efficiency from 8 % to 14 %.
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Fabrication error and light power efficiency of HOE
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Fabrication of master by machining
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Ultraprecision CNC machine tool
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Fabricated shape of replica by injection molding
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Photograph of HOE
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Measuring light power efficiency of HOE
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