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Introduction

J. Am. Chem. Soc. 2014, 136, 34, 12041–12046
ACS nano, 2011, 5.3: 2142-2146

Nano letters 14.11 (2014): 6382-6386
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Grainboundaries: STM-Features

(5-7 & “Zigzag”) STM sees peaks 
in DOS

First approach:
   Tight-binding 
   +
   Landauer 
   Transport 



Scripting tools 
Doing “high throughput” computation with Transiesta…..

….. wrapped in python
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Gating

Substrate

V

Graphene
electrode electrode

bg

Backgate tunes the Fermi level 
of graphene

Mix extra charge into 
the pseudopotential in 
the DFT calculation.

Physical Review B 61.12 (2000): 7877
Bellaiche, L., and David Vanderbilt.



Gating: Opaque GB

Band deformation
Little change in transmission
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Gating: Destructively interfering GB

Significant changes in QP bands
Pushing band into Dirac Cone  Higher Transmission→
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Gating: Spinpolarized

Significant changes in QP bands
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Spinfiltering

Spinfiltering measure: 

Lets have a look at this



Spinfiltering



Quasiparticles: Lifetimes
Solve:



Quasiparticles: Lifetimes

Max Lifetime: 9.9nsMax Lifetime: 0.43ns

From Experiment (5-7 & “Zigzag”)

Solve:



Quasiparticles: Lifetimes

Max Lifetime: 9.9nsMax Lifetime: 0.43ns

From Experiment (5-7 & “Zigzag”)

5-7 , E=-0.32eV,  k=1/6 

Zigzag, E=0.21eV, k=0.056   

Zigzag, E=-0.54eV, k=0.056   

Solve:



Current flow, TB
Inject electron on a site
Scanning energies (-2, 2)eV



Periodic GBs: quasiparticle states
       - Localized
       - Bandstructure
       - Strong gate-dependence / tunability
       - Out-of-plane buckling  Spin polarization + Spin filtering   →

In Conclusion

Electron transmission
       -  QP Intersection with Dirac Cone   Enhanced Transmission→

Work in progress
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