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Carbon nanotubes (CNTs) are novel one-dimensional materials with supe-
rior mechanical, thermal, and electrical properties. Electrons in CNTs are
one-dimensional and behave unlike normal three-dimensional electrons. Here,
in our experiments, two types of CN'T samples were used: freestanding aligned
multi-walled CNT films and aligned CNT fibers. Each fiber consists of many
well aligned CNTs. We used terahertz (THz) time-domain spectroscopy to
measure each samples THz transmissions. The THz radiation was highly lin-
early polarized, and the samples showed highly anisotropic properties. There
was strong absorbance when the THz polarization was parallel with the CNT
axes and weak absorbance when it was perpendicular. The results are dis-
cussed as they relate to the interactions between the THz radiation and the
one-dimensional electrons in a CNT. Since the properties of a CNT fiber de-
pend strongly on the alignment of the CN'Ts in it, THz beams can be used to
characterize the degree of overall alignment. CNT films and fibers have the
potential to replace wire-grid polarizers in the THz range.
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OBJECTIVE ABSORPTION AND TIME-DOMAIN MEASUREMENTS

CONCLUSIONS

To characterize anisotropic terahertz (THz ) absorption of
multi-walled carbon nanotubes (MWNTSs) thin films and
fibers.

Thin MWNT Sample

+ Anisotropic absorption seen in thin MWNT sample
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Figure 2: Layer of MWNT film pulled from bulk sample using tape.

MWNT Fiber Sample

Figure 4: Nematic order parameter diagram
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