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We have been developed novel broadband ultralow reflectance optical
absorbers having microtextured surface using etched ion tracks. Poly allyl diglycol carbonate
(CR-39) plastic plates were irradiated by swift heavy ions from AVF cyclotron, followed by being
etched in NaOH solution to produce etch pits filled on all over the surface; after that they were
replicated into elastomeric blackbody sheets. The fabricated optical absorbers exhibited very low
reflectance of 0.5 % in wavelength ranging from UV, VIS to near-IR and mid-IR. In particular,
their reflectance at the mid-IR was as low as 0.1 %, while maintaining their high resilience
against direct contact, repeated bending and scratching. We also confirmed that a blackbody sheet
had high uniformity even with a large area of 100 mm x 80 mm.
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Figure 1. Mechanism of perfect optical absorption

with microtextued surface.



@  Swift heavy ions ® PDMS
IR TRIEIEY prepolymer

W mmw
CR-39 plate
@ Wet etching Blackbody sheet
oR3e | | m
CR'39 NaOH solution
0.8mm ) "
TIARA Figure 2. Fabrication process of a perfect blackbody
AVF Ne sheet from microtextured elastomer.
(260 MeV)  10° /cm?
CR-39 70°C  6.4N NaOH
? |
10pum
CR-39
2
CR-39
- -
Corn mercial Newly develope‘c!!
black rubber blackbody sheet
3 AT
PerkinElmer LAMBDA 900 FTIR
JASCO FT/IR-6300typeA
Spectralon
9% UV-VISNIR Infragold Figure 3. Newly developed perfect blackbody sheet
90% MIR
from microtextured elastomer. a) bendable.
95 4% b) comparison with commercial black rubber.
99.9%
5
J. Mater. Chem. C Outside back cover

23

99.9%

3



100.0% 1
99.5% 1

99.0% ]

Absorptance

98.5% 1

98.0% - ———— ————rr .
0.1 0.2 0.5 1 2 5 10 20
Wavelength (pm)

Figure 5. SEM image of the surface of the
perfect blackbody sheet.

Figure 4. Spectral absorptance of the perfect blackbody
sheet.
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