©
2017 2019

Localized electronic states of defect structures in graphene

Fujii, Shintaro
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0.1 GO GO= 2e h

Graphene nanoribbons with zigzag edges at both ends were synthesized by a
bottom-up method using the surface polymerization reaction of an acene precursor. From the
statistical analysis of single molecule conductivity measurement, it was found that graphene
nanoribbons with molecular length of several nanometers show high electrical conductivity (>0.1 GO,
GO= 2e h). Moreover, theoretical calculations were performed for graphene nanoribbons with a
molecular length of several nanometers. The single-molecule electrical conductivity of graphene
nanoribbons can be remarkably tuned due to the localized spin interaction at the zigzag edges of the

graphene nanoribbons, and the magnitude of the localized spin interaction changes depending on the
length of the graphene nanoribbons.



NMR

Fig. 1 (111)

(Fig. 2)

Monomer (Precursor) " Dimer Zigzag edge
(a)

Fig. 1. Scheme of synthesis of graphene nanoribbons from aromatic precursor on Au(111)
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Fig. 2. Schematic illustration of the STM-based break junction technique
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Fig. 3. (8) Conductance histogram of the single-molecule junctions of the graphene nanoribbons. The
histogram is constructed from 37,000 conductance traces measured at 50 mV. (b) Length histogram of
the single-molecule junctions of the graphene nanoribbons. The histogram is constructed from the data

set used in (a). Go is the conductance quantum (Go = 2€?/h = 77.5 uS). The arrows in (a,b) indicate peak
positons.
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Fig. 4. DFT simulated HOMO distribution of the graphene nanoribbons (Dimer and Tetramer)
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