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Wave Absorbing Characteristics of Carbon
Nanocomposites in Microwave, Millimeter-wave and
lerahertz Frequencies
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We have investigated the wave absorbing characteristics of several kinds of carbon-polymer

nanocomposites in microwave, millimeter-wave and terahertz frequencies. We treated each composite as a

dielectric lossy layer in a conductor-backed single-layered absorber in evaluating the absorbing performance.

We calculated the characteristics from the dielectric constants measured using the coaxial tube method, the free-

space transmission method, and the terahertz transmission time-domain spectroscopy. A composite containing

5 wt% carbon nanocoils exhibited high absorption in microwave and millimeter-wave frequencies. A composite

containing 5 wt% vapor-grown carbon fibers (VGCEF, registered trade mark, product of Showa Denko K.K.) also

exhibited high absorption, but in the terahertz region. The experimental results for both composites indicate that the

frequencies of peak absorption can be changed simply by adjusting the layer thickness, and that the frequencies can

be fine-tuned by inserting gaps between the absorbing layers and the backing conductor plates. A multi-layering

approach to achieve wider absorbing bandwidth is also discussed.
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Fig. 1 Schematic of single-layer wave absorber.
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Fig. 3 Schematic of multilayer wave absorber.
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Fig. 6 Schematic of free-space method:
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Fig. 8 Matching thickness for SEBS—carbon nanocomposites from 0.5 to 18 GHz by carbon type and content:
(a) 20 wt% CB, (b) 30 wt% CB, (c) 5 wt% CNC, (d) 10 wt% CNC, (e) 4 wt% VGCEF, and (f) 5 wt% VGCF.
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Fig.9 Wave absorbing characteristics of SEBS—5 wt% CNC: (a) calculated wave absorption from 0.5 to 18 GHz at several
thickness, (b) measured wave absorption of 0.5 mm sheet, and its calculated wave absorption at several gaps from 26.5 to

70 GHz.
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Fig. 10 Permittivity and wave absorption of SEBS—5 wt%
VGCF in THz region: (a) permittivity, and (b)
calculated wave absorption at several thickness.
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Fig. 11 Schematic of fabricated multilayer wave absorber.
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