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Dissipation in hBN encapsulated graphene
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Resonant inelastic scattering by a single localized state



Spectroscopy of bulk defects
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Spectroscopy of edge defects
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Sample approach

Bare SQUID on tip SQUID on tip glued to tuning fork 
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Dissipation in hBN encapsulated graphene
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• Large inelastic 𝜆𝑒−𝑝ℎ
→ Non-thermalized electrons are everywhere

• Localized states allow electron 

relaxation

• Defects exist

– Create localized electronic states

– States pinned to graphene CNP

Bistritzer & MacDonald, PRL 102 (2009)

Song, Reizer & Levitov, PRL 109 (2012)

Pereira et al., PRL 96 (2006)

González-Herrero et al., Science 352 (2016)

Mao et al., Nat, Phys., 12 (2016)

Dissipation by Localized States at Graphene Defects

Defects
→ Localized states

→ Heat Dissipation by non-thermalized e
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Dissipation in Graphene – evolution of rings
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Single defect spectroscopy –

band bending simulation
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N. Koshnick et al.

APL 93, 243101 (2008)

Other SQUIDs 1:30

Scanning SQUID microscopy methods

K. Hasselbach et al.

J. Phys. 97, 012330 (2008)
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Figure of merit:
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Vortex flow in Pb film
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Single vortex dynamics
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