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Research Synopsis

1. Quantum Transport Properties of Modified Graphene Nanoribbons.
We use electronic structure calculations based on the density functional theory to explore the
electronic quantum transport properties of graphene nanoribbons modified with functional groups
such as O atoms, BN domains and sp® surface defects. The Green function formalism and the
decimation technique for the real space normalization allow for the study of realistic long systems
from the accuracy of first-principles calculations.

2. Electronic Structure Calculations of BN Nanoribbons.

Density functional theory simulations are used to explore the electronic and geometrical properties of

boron nitride nanoribbons with different edge terminations.
3. Electronic Transport Properties of Functionalized Carbon Nanotubes.

By means of electronic structure calculations based on ab initio tools coupled with the Landauer-
Biittiker approach for one-dimensional electronic transport, we predict the transport properties of
functionalized carbon nanotubes at the mesoscopic scale.

4. STM simulations of polymers in z-staking.
We use solid state electronic structure calculations and the Tersoff-Hoffman parametrization
approach to characterize the n-n stacking mechanism of m conjugated polymers.



