
The π plasmon of graphene on transition metals in time-dependent density functional theory  

M. Gravina1,2, M. Pisarra1,2, G. Falcone1,2, P. Riccardi1,2, A. Sindona1,2

1Dipartimento di Fisica, Università della Calabria, via P. Bucci cubo 30 C, 87036, Arcavacata di Rende 
(CS) Italy

2INFN-Gruppo collegato di Cosenza, via P. Bucci cubo 30 C, 87036, Arcavacata di Rende (CS) Italy

gravina@fis.unical.it

Abstract 

While the ground-state electronic properties of graphene grown on transition metals are well established 
[1-2], a self-consistent approach to the dielectric properties of the interface, and in paticular the energy  
loss function, is still lacking.
The dielectric properties of graphene adsorbed on the (111) surfaces of nickel and copper is explored 
using the time-dependent density functional theory within the linear response formalism and the random 
phase  approximation.  These  cases  represent  the  known  prototypes  for  examining  he  different 
interactions between graphene and the substrate it is grown on. 
We focus on the graphene derived π plasmon, whose experimental  line-shape and dispersion have 
been recently observed in some electron energy loss spectroscopy (EELS) experiments [3-5]. 
The predictions of the π plasmon peak are obtained from a perfect graphene sheet placed above 1 to 5-
layer slabs of Ni(111) and Cu(111). We draw a link between the measured response of the G/Ni(111)  
and G/Cu(111)  samples  and  the role  of  energy-loss  processes  occurring  at  different  depths of  the 
interface. Our calculations clarify the apparently discordant experimental behaviors of the π plasmon 
dispersion.
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