
Some basics on Graphene





















t=2.75 eV





Question 1: defects



Question 2: metal contacting





Interaction of Au atoms with graphene; Mobility of Au atoms on graphene

A.1) Theoretical data state that the Au–Au
interaction is significantly stronger than the
Au–graphene interaction and for this reason
Au is highly mobile on graphene.

-EB(Au-Au)~1 eV (P. K. Jain, Structural Chemistry 16, 
421 (2005)



Adapted from: Pulido et 
al., New J. Chem. 35, 
2153 (2011)

In-plane diffusion

EA(ON)=EMIGRATION

Surface (on-
plane) diffusionAuAdapted from: Mao et 

al., New J. Phys. 12, 
033046 (2010)

EA(IN)=EVACANCY FORMATION+EMIGRATION



An estimation of the attempt frequency

ࡿࡰ ൌ =1.3108ࣇࣇࢇࢍ s‐1 t0ൌ7.7	ns

[g~1 a geometrical factor
a=2.46 Å the graphene lattice constant
S. Malola et al., Appl. Phys. Lett. 94, 

043106 (2009)]

An estimation of the jump frequency at 500 °C

 ࢀ ൌ ࢞ࢋ െࡱ
ࢀ

ൌ 1.3106	sെ1	tൌ77	μs

ሾjump probability Pሺ500	°Cሻൌ ࢞ࢋ െࡱ
ࢀ

ൌ0.01ሿ

EA

DS0=8.210-8 cm2/s

Some estimations



Furthermore, the size of Au is too large to match the graphene lattice. Metal with a nearest
neighbor distance of 0.27 nm can perfectly fit the graphene lattice (0.245 nm) based on
experimental results. The nearest-neighbor distance for Au is 0.288 nm, making it difficult
to fit the graphene lattice.



Growth of metal clusters and thin films on graphene

During the growth, Pt, W, and Re form epitaxial cluster superlattices while Fe and Au do
not. Metals which grow epitaxial cluster superlattices have three characteristics: (i) a large
cohesive strength to form strong bonds; (ii) a large extension of a localized valence orbital
to efficiently interact with graphene and thus to initiate rehydridization of carbon atoms;
and (iii) a certain match with the graphene unit cell. Au atoms, instead, form large 3D
clusters on graphene due to the weak interaction between Au and carbon.



















Representative scanning electron microscopy 
images of: (a)‐(c) graphene/Cu surface at 
different magnifications; (d)‐(f) Au films 

deposited on the graphene/Cu surface with 
thickness of 5 nm (d), 25 nm (e), and 50 nm (f); 
(g)‐(i) Pd films deposited on the graphene/Cu 
surface with thickness of 5 nm (g), 25 nm (h), 

and 50 nm (i). 





Question 3: Quantum Hall Effect
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