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Conventional ferromagnetic materials usually contain metal elements whose
d- or f-orbital is incompletely filled (e.g. iron, nickel, and cobalt). However,
it was found that carbon-based materials can exhibit ferromagnetism such as
fullerene(Cgp), carbon nanotube, and disordered graphite. The most recent room-
temperature ferromagnetism were unexpectedly found in carbon-compounds ma-
terials such as Teflon and Parafilm.

In this work, room-temperature ferromagnetism was discovered in carbon
films prepared by using adamantane: the smallest member of the so-called diamon-
doid series (a hydrocarben material which has cage-structure like diamond). These
carbon films that were prepared by operating chemical vapor deposition technique
exhibited ferromagnetic signal with moderately strong saturated magnetization as
large as 6.2 emu - cm 3. By using energy dispersive x-ray spectroscopy, there are
no evidences of magnetic elements such as Fe, Co, and Ni. Therefore, this suggests
an inexpensive method in creating magnetic carbon nano-materials and magnetic-
media coating. Intriguingly, ferromagnetic signal in our CVD-carbon film could be
further enhanced after mechanical exfoliation; its saturation magnetization could

be enhanced by 8.4 times. To explain the ferromagnetism observation, Raman
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spectrum revealéd the mixture of carbon bondings in CVD-carbon film, including
of sp?, sp3, and C-H types. These suggest that during CVD-process, the dan-
gling bonds may be the cause of ferromagnetism. Moreover, dangling'bond would
more align in the same direction after exfoliation, resulting the enhancement of

ferromagnetism
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