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Precision Synthesis of Graphene Nanoribbons with Localized Spins ('Okinawa Institute of
Science and Technology Graduate University, *“Max Planck Institute for Polymer Research) O
Akimitsu Narita,'?

Graphene nanoribbons (GNRs) are quasi-one-dimensional nanostructures of graphene with
unique physical properties that are dependent on their chemical structures.'? Although GNRs
cannot be obtained with well-defined structures by the predominant top-down fabrication
methods, including the lithographic patterning of graphene and unzipping of carbon nanotubes,
the bottom-up synthesis based on the methods of organic, polymer, and surface chemistry can
afford atomically precise GNRs.'? GNRs with varying electronic and optical properties can be
obtained by careful structural design involving different edge structures.'™ In particular, zigzag
edges in specific configurations can bear localized electronic spins, which can show
ferromagnetic or antiferromagnetic coupling depending on their relative alignment.’
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