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Multidimensional evaluation of heat conduction in carbon materials by using
nanoscale thermal experiments
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Carbon materials consist of graphite, diamond, amorphous carbon, etc., which
induces a wide range of thermal conductivity and anisotropic heat conduction. In order to enable us
to predict their heat conduction performance, two experimental methods are developed for carbon

nanomaterials, one is the introduction of nanoscale defect by using focused Ga ion beam, the other
is nanoscale temperature mapping by using TEM dark field imaging of phase change of indium nano
particles. Both of them were successfully developed and obtained thermal conductivity of multiwalled
carbon nanotube showed ballistic heat conduction while that of carbon nanofiber fabricated by
electrospinning was perfectly diffusive. Single-layer graphenes were also measured with and without
tiny defects by using nano hot-film sensor. The experimental techniques developed in this study are
expected to help us understand the complicated thermophysical properties of carbon materials.
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