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Honeycomb Superlattices
of vacancy, adsorbates, dopants, ...

Symmetrical arrangements of 7w defects open a large bandgap in

graphene because of symmetry. lé
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Honeycomb Superlattices

of vacancy, adsorbates, dopants, ...
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Honeycomb Superlattices
of vacancy, adsorbates, dopants, ...

Tight-binding DFT
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Honeycomb Superlattices
of vacancy, adsorbates, dopants, ...

' The dense limit would localize
€ weakly coupled benzene-like

o £ aromatic regions. |
o a—ox
expected band gap
o o @ Quantum Confinement
‘ t ; % ? , :II‘P @ Symmetry Induced )

this can be realized by selective hydrogenation of graphene Eﬁ:
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Honeycomb Hydrogenated Graphene
structure

e AHfrm = +118 eV/atom
(W.I’.t. H2)

o AHgp, = -336 eV/atom
(w.r.t. H®)

e

Simone Casolo GraphlTA



Honeycomb Hydrogenated Graphene
band structure

DFT Settings
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Honeycomb Hydrogenated Graphene
band structure
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Honeycomb Hydrogenated Graphene
band edges
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Honeycomb Hydrogenated Graphene
band edges
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Honeycomb Hydrogenated Graphene
band edges
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Hydrogenated Graphene
the first H chemisorption

For adsorption on an A site spin-density
localizes on B sites
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Hydrogenated Graphene

the first H chemisorption

Electronic effects drive every secondH
chemisorption.

@ — @ = @ J. Chem. Phys. 130 054704 (2009)

For adsorption on an A site spin-density

localizes on B sites ? 2
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Hydrogenated Graphene

STM experiments

Ortho and Para [1] AB pairs [2]
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Hydrogenated Graphene
third H chemisorption
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Hydrogenated Graphene
third H chemisorption
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Hydrogenated Graphene
Fourth H chemisorption
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Hydrogenated Graphene
Fourth H chemisorption
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Summary + Conclusions

@ A honeycomb shaped superlattice of H atoms give rise to a
thermodynamically stable new form of hydrogenated
graphene.

@ This material has a wide band gap comparable with graphane
due to its symmetry and to confinement effects.

@ Localized states at band edges suggest applications as g-bits.

@ lIts synthetic pathway might be favoured (w.r.t. disordered H
clusters) by geometric (strain) and electronic effects induced
by other adsorbates.
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