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H. Sakurai, KK et al., OSA Continuum 2, 2764 (2019)
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Next challenge: LiteBIRD project

LiteBIRD: Lite (Light) Satellite for the studies of B-mode polarization and
Inflation from cosmic background Radiation Detection
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Broadband absorption of Pyrolytic Carbon

Pyrolytic Carbon (PyC)

Theoretical prediction of highly

-Carbon material obtained by pyrolysis of efficient broadband absorption
hydrocarbon gas at high temperature in the THz region
-Uniform coating of the surface of the
. ; I 1.0 e T
structure is possible
0.8- — 100nm SiyN, + PyC Il
w= | - 300nm Si;N, + PyC
§ 06| oY :
E_ -./”— ~~\\".".
| S— \
< E=30emsing ’51
0.2- 300nm SisN,|  Fit |\
] 500nm Si;N, f;’ i
41§ [ IPE—— -
1 10 100
Frequency (THz)

Justinas Jorudas et al., Nanotechnology 30, 305705 (2024).

We attempt to combine it with our moth-eye structures.



Determination of PyC film thickness by simulation

Y. Hakamada et al., Adv. Opt. Mater, 13, 2500948 (2025)
Permittivity of PyC(Lorentz—Drude model)
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The broadest absorption is achieved
at 100-nm thickness.



SEM images of fabricated sample
Y. Hakamada et al., Adv. Opt. Mater, 13, 2500948 (2025)
PyC thin film deposition
using CVD

Methane, 45 mBar.
1100°C, 5 min
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#0040 4
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T 1000 1500 2000 3500 3000
Raman Shift (cm=)

Successful deposition of PyC with Raman spectra confirm that
a thickness of 100 nm. the deposited film is PyC



Measurement results of THz spectra
Y. Hakamada et al., Adv. Opt. Mater , 13, 2500948 (2025)

What is the highest frequency at

which perfect absorption occurs?
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Near perfect absorption continues into the deep UV region!
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Focused DUV laser
Mirror
Picosecond DUV |
laser system \ PR
' | Bi
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Laser paramaters \ III‘:a
Wavelength: 268 nm - ;
Pulse Duration: ~10 ps ‘ /)
Repatition Rate: 10 kHz i :
Mirror Pinhole / ik
Sample - e
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Y. C. Peng et al, Nano Lett. 25, 3141 (2025)
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