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Linear plasmon dispersion in graphene and single-wall carbon
nanotubes and the influence of interlayer interactions R. HAMBACH, C.
GIORGETTI, F. SOTTILE, L. REINING, LSI, CEA-CNRS UMR 7642-Ecole Poly-
technique, France and ETSF France, C. KRAMBERGER, M.H. RÜMMELI, M.
KNUPFER, J. FINK, B. BÜCHNER, T. PICHLER, IFW Dresden, Germany, E.
EINARSSON, S. MARUYAMA, The Univ. of Tokyo, Dept. of Mech. Eng., 7-3-1
Hongo, Bunkyo-ku, Tokyo, Japan, K. HANNEWALD, IFTO, Friedrich-Schiller Uni-
versitaet Jena, Germany, V. OLEVANO, Institut Neel, Grenoble, France and ETSF
France, A.G. MARINOPOULOS, Department of Physics and Astronomy, Vander-
bilt University, Nashville, USA — Using first principles calculations [1], we studied
momentum resolved electron energy loss spectra (EELS) for isolated graphene in
RPA. In particular, we investigated the influence of interlayer interactions on the
plasmon dispersion and the importance of local field effects (or depolarization ef-
fects). The latter cause a mixing of electronic transitions resulting in a nearly linear
dispersion of the π-plasmon in graphene for in-plane momentum transfer. Cor-
responding EELS measurements on isolated, vertically aligned single-wall carbon
nanotubes (SWCNT) show a very similar dispersion relation along the tube axis.
This validates the use of graphene to understand electronic excitations of carbon
nanotubes and vice versa. [1] www.dp-code.org
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