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Graphene spintronics: all in ‘one’ material

Proposal:
Convert charge currents into spins in graphene
without spin-orbit coupling
using quantum point contacts

Lin et al. Nature Electron. 2, 274 (2019)
Sierra et al. Nature Nanotech. 16, 856 (2021)



Bernal bilayer graphene (BLG): valleys and bandgap
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Quantum point contacts in bilayer graphene

Overweg et al.
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Quantum point contacts for ballistic transport
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Mapping wave function of a quantum point contact using ballistic transport

Classical ballistic transport provides insights on
quantum physics in quantum point contact
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What can we learn from bilayer graphene
warped Fermi surface?
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Topinka et al. Science 289, 5488 (2000) 6
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J. I-A et al. Phys. Rev. Lett. 133, 156301 (2024)
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Nanoscale confinement useful for spin-charge and
conversion

Overweg et al. PRL 121, 257702 (2018), Kraft et al. PRL 257703 (2018)
Lee et al. PRL 124, 126802 (2020)



Conclusions Quantum point contacts have discrete (
subbands -
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