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Research interests

Functional matenals

Quantum wells, wires and dots: Nano-electronic devices
= function based on quantum effects & discreetness of charge
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Graphene: Carbon-based electronics
= simgle layer of graphite

(ie, sheet of pencil lead!) ,, S8 B
- atomically thin but still { 8888
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MoS, & similar layered materials: Ultra-thin semiconductors

= versatile for transistor ;
applications and opto- W =
electronic devices
- testbed for entirely new _ SAMIEAAL-
electronics paradigms | .
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Topological insulators ; wwn

- most exotic materials / bl

= imsulating in bulk but i--t
conducts current at edge | )

- magneto-electric coupling
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Hybrid normal-superconducting nanostructures

= macroscopic quantum effects
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Novel phases & complex states of matter
e (-,
- phase transitions
- emergent degrees of freedom e )

Particle Physics on a chip

- emergent physical objects (guasi-
particles) realised in materials

= gpreater variety than elementary
particles in our universe!
Massless electrons in graphene
= move at constant speed
vx10°ms? :
= penetrate all internal ‘l'
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Emergence of Majorana quasi-particles

= hypothesised matter particles (fermions)

= localised types can emerge in nano-wires in
contact with superconductors in the
presence of magnetic fields

= created from breaking up ordinary electrons

CET T -/.Q"'-
esasasesasanes .y

Pt Mo M (2053}

it A 10y See o B Aviinn O 2 )

Research capabilities
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= theories of fimctional nanostructures

= study of non-equilibrinm phenomena

= advanced mathematical/field-theoretical methods

= analysis and modeling of complex systems: universality
& emergence

Applications

Nano-electronics & Spmtronics ‘
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Quantum information technologies




