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Carbon Nanotubes
(CNTs)

Used in optical
calibration, energy
conversion,
antireflection, and
radiometry.

« Why are CNT forests dark?

 Why does the reflection rise
after a certain wavelength?

« What can be done to extend
the absorption range?

-

b 8 10 12 14 1b
Wavelength (um)

@
o
S 0.
m
il
]
@ 0.
=
[
(14




Interference from a line of coherent point sources
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L B IN:Nll A/d<<1
d
f ) . a
Z w2\ Sty | Iy = N2I, A/d > 1

A 4
=
[l
| O
N
(@)
\
S
~
N
/T
S
=
l\’| S
\/N
(SL
S0)
|

«




Scattering from 1D periodic metallic grating
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Hiy + Hyx + Hgy = Hyy
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Reflectance

1D metallic grating results

TE mode: W =0.9 um
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Broadband absorption cellular structures

Butterfly wings
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Fabricated CNT forest

50 ym

Fe398A_20

Cell: Co (1 nm) /AIO, (30 nm)/Si

Grid: Fe(2 nm)Co (1 nm)/AIO, (30 nm)/Si
C,H,:H,:Ar=50:250:200 sccm

CVD: 800 °C, 30 min



Scattering from 2D metallic grids

TE mode
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Boundary conditions
Hix + Hyx + Hgx = Hey

ES_’)/ = Ety

H;y + Hyy + Hgyy = Hyy,

Egy= Etx
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2D metallic grating results

TE mode

Wavelength (um)

Reflectance: R = P,,./P,;

a=b=900 nm

Lx =Ly =1000 nm

O =45°0=3°

Good:

 Low-wavelength geometric
limit

o Cutoff at A=2a

Challenges:

» D coefficients are transposed
for E., versus Ey,

* Information lost in solving
process? Need alternative
method?



Conclusions

Deep, wide cellular structures extend absorption range.

Thin walls create less reflection and stronger
interference.

e Cellular CNT forest structures have the potential to
extend the absorption range beyond the mid-IR region.
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