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Fabrication of Perfect Blackbody Materials Using Etched High-Energy-Ion Tracks
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Abstract

We have been developing large-area perfect blackbody sheets having microtextured surface based on etched ion tracks.
Poly (allyl diglycol carbonate) plastic plates were irradiated by swift heavy ions from AVF cyclotron of TIARA, followed
by being etched in NaOH solution to produce etch pits filled on all over the surface. Then that they were replicated into
elastomeric blackbody sheets. The fabricated blackbody sheets exhibited very low reflectance of <0.5 % in the
wavelengths ranging from UV to mid-IR. In particular, their reflectance at the mid-IR was as low as 0.1 %, while

maintaining their high resilience and uniformity.
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Figure 1. Mechanism of perfect optical absorption

with microtextued surface.
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Figure 2. Fabrication process of a perfect blackbody

sheet from microtextured elastomer.
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Figure 3. (left) Microtexture mold via swift heavy ion
manufacturing, and (right) its replica (perfect

blackbody sheet) from PDMS with carbon black.
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Figure 4. Spectral reflectance of the blackbody sheet.
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