Sk 27 4 HE R M it R R P 2 IR 2R
— R IRFEIRFTE RS E
[15010]

ATV EI9 9Ty FEY MEEZFA L 1BE RS RS RIVADRF

FABRICATION OF BROADBAND ULTRALOW REFLECTANCE OPTICAL ABSORBERS
USING ETCHED ION TRACKS

RN FRHEY, B B, JUEM B, B)IERR P, #iER 4, HAZFZ A, KTE—4, ALk, mEKih A
Kuniaki Amemiya #4, Hiroshi Koshikawa P, Tetsuya Yamaki P, Yasunari Maekawa P,
Hiroshi Shitomi #, Takayuki Numata 4, Kenichi Kinoshita 4, Minoru Tanabe 4, Daiji Fukuda 4,
A National Metrology Institute of Japan, AIST
® Advanced Functional Materials Research Division, QuBS, JAEA

Abstract

We demonstrated the fabrication of novel broadband ultralow reflectance optical absorbers having microstructured
surface using etched ion tracks. CR-39 plastic plate was irradiated by energetic ion beam 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 first prototype 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. Schematic procedures of fabrication of novel
broadband ultralow reflectance optical absorber.
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Figure 2. The prototype of the newly developed
optical absorber with microstructured surface (right);
Left sample is DLC-coated flat plate.
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Figure 3. The spectral hemispherical reflectance of the
newly developed optical absorber with
microstructured surface (light blue plots); Red plots
are for DLC-coated flat plate. Dark blue line:
simulated values.
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Figure 4. The SEM image of the microstructured
surface (etch pits) on CR-39 plate (a), and the 5
um-thick DLC-coated etch pits (b).
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Figure 5. The results for durability test of the newly
developed optical absorber.

Figure 6. The cross section of the SEM images test for
high-aspect ratio etch pits for the CR-39 plates
irradiated by 2’Ne™ 260 MeV (left), “°Ar'** 520 MeV
(right), respectively.
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Figure 7. The spectral hemispherical reflectance of the

sample having higher pit aspect ratio and thinner black

layer.



