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Development of Light-Confined Structured Perfect Blackbody Sheet by Ion Beam Fabrication
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Abstract

We have developed a "supreme black” sheet that absorbs more than 99.98% of visible light by forming micro-textures
on the surface of cashew oil black resin to confine incident light. This technology extends the method of forming a master
mold of the fine conical microcavity (light confinement structure) by ion beam irradiation and chemical etching and
transferring the surface texture to a wide range of materials. Cashew oil black resin exhibits ultralow in-matrix diffuse
reflection, and along with the light confining structure, specular reflection (glare) on the surface is also suppressed,
resulting in a deep black color that makes the light from a laser pointer disappear. Compared to conventional super-black
sheet, the hemispheric reflectance of visible light is more than one order of magnitude lower at 0.02% or less, achieving
the world's highest blackness as a durable material that can be touched. This supreme black sheet can achieve
overwhelming blackness that sinks even in bright areas and prevents reflection of the background, providing an

unprecedentedly high contrast in visual expression.
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Figure 1. Mechanism of perfect optical absorption

with microtextued surface.
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Figure 2. Fabrication process of a supreme-black sheet from microtextured CNSL black resin.
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Figure 3. Supreme-black sheet developed in this study.
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Figure 4. Spectral reflectance of the developed

supreme-black sheet.
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