
 
Transport Fingerprints at Graphene Superlattice Dirac Points Induced by Boron-Nitride 

Substrate 
 

Rafael Martinez-Gordillo
1,2

, Stephan Roche
1,3

, Frank Ortmann
1,4

, Miguel Pruneda
1,2

 
 

1
ICN2 - Institut Catala de Nanociencia i Nanotecnologia, Campus UAB, 08193 Bellaterra (Barcelona), 

Spain
 

2
CSIC - Consejo Superior de Investigaciones Cientificas, ICN2 Building , Campus UAB ,08193 

Bellaterra (Barcelona), Spain
 

3
ICREA - Institucio Catalana de Recerca i Estudis Avancats, 08010 Barcelona, Spain}

 

4
Institute for Materials Science and Max Bergmann Center of Biomaterials, 

TU Dresden, 01062 Dresden, Germany 
rmartinez@cin2.es 

 
Abstract 
We report peculiar transport fingerprints at the secondary Dirac points created by the interaction 
between graphene and boron-nitride layers. By performing ab-initio calculations, the electronic 
characteristics of the Moiré patterns produced by the interaction between layers are first shown to be in 
good agreement with experimental data, and further used to calibrate the tight-binding model 
implemented for the transport study.  By means of a real-space order N quantum transport (Kubo) 
methodology, low-energy (Dirac point) transport properties are contrasted with those of high-energy 
(secondary) Dirac points, including both Anderson disorder and Gaussian impurities to respectively 
mimic short range and long range scattering potentials. Mean free paths at the secondary Dirac points 
are found to range from 10 nm to few hundreds of nm depending on the static disorder, while the 
observation of satellite resistivity peaks depends on the strength of quantum interferences and 
localization effects. 
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