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tificial crystals or device-structures made of 2D-materials

‘an der Waals heterostructures

K. Geim"? & 1. V. Grigorieva' 25 JULY 2013 | VOL 499 | NATURE | 419

IVERSITY OF
UTH FLORIDA




How do interactions between layers modify properties?
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Atomically Thin MoS,: A New Direct-Gap Semiconductor -~
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FIG. 2. (a) Representative optical image of mono- and few-
layer MoS, crystals on a silicon substrate with etched holes of

Kuc, Zibouche,

[.00and 1.5 pm in diameter. (b) PL image of the same samples. Heine PRB 83’
The PL QY is much enhanced for suspended regions of the 245213 (2011)

monolayer samples, and the emission from the few-layer sample
1s too weak to be seen 1n this image.
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If interlayer interactions are important for the
electronic structure of van der Waals materials, how
do interlayer interactions affect heterostructures
of van der Waals materials?

Here we study graphene/MoS, interfaces.
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Preparation of graphene/MoS, samples
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1. chemical vapor
deposition (CVD)
synthesis of graphene
on metal
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Characterization of transferred graphene on MoS,

water-layer after transfer (ambient AFM)
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Characterization of transferred graphene on MoS,

inealing in UHV at 300 C:

lly sharp interface => moire
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Electronic structure of transferred graphene on MoS,
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Intact Dirac-cone with no charge transfer doping
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=> The Dirac cone of graphene is very close to that expected for free-standing
graphene, i.e. linear dispersion and no doping (Fermi-level at the Dirac point).
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Band-gaps in graphene m-band
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Same gaps in graphene for same substrate-direction=> substrate induce
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2lation of band-gaps in graphene with MoS, 'out-of-plane’ ort
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=> Band gaps open in graphene due to hybridization of mt-states with ‘out-of plane’” MoS, molecular orbit
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Conclusions: graphene/MoS2 'van der Waals' interfaces

 Macroscopic (tens of mm-sized) CVD-grown graphene can be
transferred with excellent quality to MoS, with atomically sharp and
clean interfaces.

' The interface band alignment between graphene and MoS, suggests c
close to barrier-less electron injection from graphene into MoS..

A close to ideal Dirac-cone of graphene is observed.

 Overlap of out-of-plane molecular orbitals of MoS, with graphene m-
band causes hybridization and opening of band-gaps in graphene.
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Graphene transfer to other materials: e.g. SrTiO5(001)
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Graphene transfer to other materials: e.g. SrTiO5(001)

Interface structure of graphene/SrTiO,(001) Reconstructed bare SrTiO; surface.

Graphene covered STO

=>This suggest an atomically sharp interface between graphene and the oxide substrate!
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Graphene transfer to other materials: e.g. SrTiO5(001)
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=>Dirac cone of graphene is maintained: Interface charge transfer results in n-type doping
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et Us Meet Again

“We welcome you all to our future conferences of OMICS Group'
International

Please Visit:

http://materialsscience.conferenceseries.com/

Contact us at

materialsscience.conference@omicsgroup.us

materialsscience@omicsgroup.com




