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Abstract

We have been developing novel broadband ultralow reflectance optical absorbers having microstructured surface
using etched ion tracks. Poly allyl diglycol carbonate (CR-39) 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;
after that they were coated by black layer. The fabricated optical absorbers showed low reflectance of < 3 % in
wavelength ranging from visible to near infrared. Optimization of the aspect ratio of the surface microstructure and the
thickness of the optical absorption layer improved the low reflectance.
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Figure 1. The simulation model of the ultralow
reflectance optical absorber having microstructured
surface.
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Figure 2. Schematic procedures of fabrication of novel
broadband ultralow reflectance optical absorber.
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Figure 3. (upper) Spectrophotometer with integrating
sphere for the spectral hemispherical reflectance
measurements. (lower) Spectralon 99 % reflectance
standard.
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Figure 4. The picture of the newly developed optical
absorber with microstructured surface (right); Left
sample is DLC-coated flat plate.
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Figure 5. Black-layer-thickness dependence of the
spectral hemispherical reflectance of the sample.
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Figure 6. The results for durability test of the newly
developed optical absorber.
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