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The carbon atom

e Planar hybridization scheme
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Dispersion relation
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Graphene nanoribbons
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Transport properties

* Exceptional coherence oy
2
o Coherent transport ~ um <&

° Spin coherent transport ~ pm

e Klein paradox:

PR Vo =200 meV
f— VO =285 meV

Castro Neto et al, RMP 81 (2009)




Modelization

e Model:

> Atomic tight binding: nearest-neighbor interaction

> Ferromagnetic insulator: spin-dependent onsite energy
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e Output: transmission, intensity Spin
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Modelization

» Effect of the ferromagnetic insulator
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Klein doesn’t help, but dephasing is still present!



Graphene-based spin filter
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Graphene-based spin filter
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Graphene- based spln fllter
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Graphene-based heterostructure

* Goal: obtain Negative Differential Resistance
dl
dVsp

e System scheme (N barriers)

<0

0800000200000 0000000202000 0000202020202020362020202020
R R R AR R R AR RERRRERRARARRS
egetetededetetctetetetndededetetedndedeecngesesededesese
R R R AR R R AR RN RERRERARRS

00000200000262¢S00000200020202020000020202002028200020




Graphene-based heterostructure
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Graphene-based heterostructure
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Graphene-based heterostructure

e Preliminary results

VSD:mEV

e Drawback: only for one type of spin...



Thank you all!



