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Localised Collective Excitations
In Doped Graphene in a Strong
Magnetic Field
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What is Graphene?

o “Graphene is the name given to a single layer of aarba
atoms densely packed into a benzene-ring structure”
o First isolated in 2004 by physicists at the University of

Manchester, UK and the Institute for Microelectronics
Technology, Chernogolovka, Russia

K.S. Novoselowet al.,
Science306, 666
(2004)
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Unanswered Questions

» How does substrate affect
graphene properties?

 What is the nature of
disorder in graphene?

 How could an energy gap be
opened at the K points?

- constriction i.e. nanoribbons
- application of an electric
field

Credit;: Andre Geim
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High magnetic field
approximation —
reduce disorder
broadening, so LLs
well defined
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Numerical Considerations

e Matrix comes in 4x4 blocks

e Need to truncate at finite m —ok, because
only seek localised states

e Size limit Imposed by calculating matrix
elements with high order Laguerre
polynomials, not by diagonalisation

e Use 4x50=200 basis elements
e Results stable wrt changing matrix size

WARWICK
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Summary/Outlook

Used a secondary quantised approach to determine collective excitations
bound on an impurity in a single sheet of graphene in the presence of a
strong perpendicular magnetic field [arXiv:0902.4176]

Could our results be experimentally detected?
Only know relative strengths

Could think about:

- rippling in graphene layer

- intervalley scattering

- nature of impurity

First step towards combining work on magnetoplasma in pristine graphene
and disordered graphene

Could they enhance understanding of the nature of disorder in graphene?
Further work:

Non integer filling factors: consider opposite limit of low electron density,
so D- states are formed.
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Thank you for listening

Rudolf Roemer
University of Warwick, Coventry

Other work:

* Anderson transition in BCC and
FCC lattices using transfer-matrix
method[PRB 77, 245117-8 (2008)]

Alexander Dzyubenko  Excitonic storage in an Aharonov-

(California State University, Bohm nanoring with applied in-
Bakersfield and General Physics | plane electric fieldPRL 102, 096405
Institute, Russian Academy of (2009)]

Sciences, Moscow)
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