Magnetic behavior of carbon nanostructures
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The large number of morphologies formed 4y bonded
carbon on the nanometer scale lies at the origin of their
electronic behavior covering the entire range from good
conductors to large-gap insulators. An intriguing questio
is, whether carbon nanostructures may show an unexpected
response to applied magnetic fields, or acquire a permanent
magnetic moment of their own. | will discuss the unex-
pected giant magnetoconductance that is postulated to oc-
cur in twisted nanotubes in presence of an applied mag-
netic field [1]. In heterostructured nanotubes, partly dille
states at the interface of carbon and boron nitride segments
may acquire a permanent magnetic moment. Depending on
the atomic arrangement, artificially formed C/BN superlat-
tices may exhibit an itinerant ferromagnetic behavior [2].
In other all-carbon nanostructures, presence of carbon rad
icals may lead to ferromagnetic behavior with a high Curie
temperature [3].

[1] Steven W.D. Bailey, David Tomanek, Young-Kyun
Kwon, and Colin J. Lambert, Giant magneto-conductance
in twisted carbon nanotubes, Europhys. Lett. 59, 75
(2002).

[2] Jin Choi, Yong-Hyun Kim, K. J. Chang, and David
Tomanek, ltinerant ferromagnetism in heterostructured
C/BN nanotubes (submitted for publication).

[3] Andrei V. Rode, Eugene G. Gamaly, Andrew G.
Christy, Stephen T. Hyde, Robert G. Elliman, Barry Luther-
Davies, Anatoli I. Veinger, John Giapintzakis, John An-
droulakis, Noejung Park, Mina Yoon, Savas Berber, Jisoon
Ihm, Eiji Osawa, and David Tomanek, Ferromagnetic car-
bon nanofoam (submitted for publication).



