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Valley Hall Effect

in

Bilayer Graphene







d*x

f OWni (1) OW i (1)
a Ok Ak,

Karplus and Luttinger - Phys. Rev. (1954)




KL vs. TKNN
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Thouless et al. (TKNN) - PRL (1982)



2D Massless Dirac Equation
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Pseudospins - Graphene
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Graphene Bilayers
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AB Stacking
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BA Stacking

Chiral Boundary Modes
Zhang et al. PNAS (2013)
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Domain Wall Transport
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F. Wang et al.

Nature (2015)



AA Stacking




Moire Patterns

in

Bilayer Graphene




Moire Patterns







Long Period Moiré

Emanuel Tutuc
PNAS (2017)




Graphene on Graphene Moiré

Tutuc et al. PNAS (2017)




Moiré Band Model

Bistritzer & AHM - PNAS (2011)




q-space Interlayer Tunneling
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Interlayer Tunneling

Momentum Space

t, decreases very rapidly with q !




Continuum Model
Momentum Boosts



Biased Bilayer Graphene
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Tunneling Matrix Elements



Local Gap



Local Approximation for DOS



Helical network model
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Graphene on Graphene



Zero Displacement Field
Magic Angle Mystery



Long Period Moiré

Brian Le Roy




Butterfly Spectrum- Graphene on hBN

Cory Dean Lab - Columbia - Science (2015)




Valley Hall Effect in Bilayer
Graphene

Plus Moire Pattern

Plus Displacement Field

Controllable Chiral Network




