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We have developed a “supreme black™ sheet whose ab-
sorptance is more than 99.98 % in the visible wavelengths.
Our technology is an extension of a technique in which a
master mold having microscopic conical cavities is formed
by ion beam irradiation and chemical etching, and the
surface texture is transferred as light trapping structures
onto a black substrate. Cashew oil black resin exhibits
ultra-low intra-matrix diffuse reflection, while the surface
specular reflection (glare) is also suppressed along with
the light trapping structure, resulting in a deep black that
makes the laser pointer light invisible. The hemispherical
reflectance in the visible wavelengths is 0.02 % or less,
achieving the record-low reflectance as a durable material
that can be touched.
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tures, surface modification, ion beam fabrication
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Figure 1.

Mechanism of near-perfect optical

absorption with microtextured surface. Created
by modifying the image in Ref. 12): Copyright
National Institute of Advanced Industrial Sci-
ence and Technology (AIST).
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Figure 2. Calculated hemispherical reflectance
of the micro-cavity array model: a) cavity as-
pect ratio dependence at fixed r = 5 (um). b)
depth (um) dependence at fixed 4/r = 5. Copy-
right National Institute of Advanced Industrial
Science and Technology (AIST).

ik 4PE), MEELOEIRIHRETIHELID D
FTHICRECIEDPEF LRI NZ, 7L,
JEPA U A O REEIZ HUCE 202 9 Bl 7z IS LGS & v
IRFTIEEL, BEEy PRty ikl
L, v FOBEMHIIZF / LRLTHHODICL R E
JEPH A DRI ICHERE L 22\, TR DB 1.
BT, T k) efEE LREEM LIOBLT %
CEHHEEL >,

3 XEUAHBEREDIMT

FTLlZZD k) RENLE, 470 b a ik
DoDAF v E—LZHOEMLTHRLE, 44
YNNI Ty F S EWIEN S AREMTIX, &
JEEMRICEZ AN —A A v E—L 2B LT, A
A VRIS o T TUIW 2 4 U X, BRI
Iy FUIT B ETA A VM2 M LI HE K
Y %, CR-39 Mg #HEMRICH 22 LT, =y Fv
J RS T RO TR E D/ S WL 23 &
n, BVt zeiE 2 et E 5. EBRTIHEE,
% 9" CR-39 WHIEHFAM (100 mm x 100 mm F2JE, B &

ma R AL F



AR Z 99.98 % MU LIRS 2 EF

DEREY— bk

@ Swift heavy ion
irradiation

€ ————

11
1
11
11
11

\A

trate

€ fm————

1
1
1
1

A\

-39 Subs

@ Wet etching

Master mold

NaOH solution

® Replication
Silicone
resin

I IIII II llll Il Cashew oil blackresm

@ Demoldlng

mm

® Stamping

@ Demoldlng

Supreme bIack sheet

Figure 3. Fabrication process of a supreme-black sheet from microtextured cashew oil black resin.
Created by modifying the image in Ref. 8) (licensed under CC BY 4.0).
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Figure 4. Supreme-black sheet developed in this study. Created by modifying the image in Ref. 12):

Copyright National Institute of Advanced Industrial Science and Technology (AIST).

05 T :

Previous blackbody sheet (2019)
Visible reflectance 0.35%

" Supreme black sheet (2023) |
~ Visible reflectance = 0.02% |
(Absorptance =z 99.98%)

00
300 400 500 600 700 800
Wavelength (nm)

Hemispherical reflectance
(%)

Figure 5. Spectral reflectance of the developed

supreme-black sheet. Created by modifying the
image in Ref. 8) (licensed under CC BY 4.0).
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Figure 6. Conceptual image of the flat-plate
blackbody infrared radiation source. Copyright
National Institute of Advanced Industrial Sci-
ence and Technology (AIST).
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