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Massless Dirac Fermions S.Y. Zhou et al., “First direct observation of Dirac fermions Dirac Cone (Positive Doping)

H— I in graphite”, Nature Physics 2, 595-599 (2006)
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Ground-state properties (Density Functional Theory)

Available on Marconi: abinit,qge,vasp

Ab initio calculation of a in graphene
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Ab initio calculation of a in graphene Full Band Structure (PW-DFT)
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Ab initio calculation of a in graphene The NEMESYS Project
Time_Dependent DFT I m UNICAL-LNF-ToV-TIFFPA

A. Sindona et al, “Fundamental and (self-developed MPI codes) L/ Istituto Nazionale

applied Electromagnets”, Springer 2016 di Fisica Nucleare
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Ab initio calculation of a in graphene Dynamic Screening
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Requirements:

Large cells (>50 atoms) or supercells (4x4 or more!)

Large k-space grids (up to 2400x2400!) to properly sample the Dirac cones features
Multiple-Step simulations: DFT-SCR-GW-BSE & post-processing (DOS,PDOS ect)

Average Core h per simulations on a case study:
-5000 Core h for a typical relaxation run + scf + nscf
(x # systems) = 100.000 Core h for all DFT runs
-6000 Core h for a typical GW run
(x # systems x convergence tests ) = 300.000 Core h for GW runs
-4000 Core h for a typical BSE run
(x # systems x convergence tests ) = 200.000 Core h for BSE runs
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