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Most potentials one is likely to consider will
satisfy (21) for A =0, so the pertinent conditions
for the absence of crystalline ordering in two di-
men#ions are

‘FE-IJ~1fT4+|E|, P00y (22)

B(F) -2 V2o(F) > 141 /r2t 1€l

r=~0, for some x = 0 .
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a Patterned Ni layer (300 nm) Ni/C layer
CH,/H,/Ar Ar
~1,000 °C Cooling
~RT

b PDMS/graphene/MNi/SiO,/Si PDMS/graphene Graphene on a substrate
FeCl,(aq)

or acids
Ni-layer Stamping
etching
Downside contact
(scooping up)
c Graphene/Ni/510./Si Floating graphene
HF/BOE HF/BOE
S SiO.-layer Mi-layer
N etching etching
(short) (long)
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Figure 4 | Comparison of a zigzag- and mixed-edge GQD using spatially resolved tunnelling spectroscopy. a, Predominantly zigzag-edge GQD from the
E;-L plotin Fig. 2, which exhibits metallic character. The fraction of zigzag edges (rsg) is 0.65.b, STM topograph of a 5nm GQD with a mixture of both
zigzag and armchair edges (ryy = 0.44). Although zigzag edges are present, they are shorter than the sample in a. ¢, di/dV -V spectra, obtained with
0.42 A spatial resolution, plotted as a function of position across the green line in a. d, difdV — V spectra, obtained with 0.60 A spatial resolution, plotted
as afunction of position across the green line in b. e, Constant voltage, di /dV versus position contours corresponding with the three numbered lines in a. In
general, we observe an increase in the differential conductance at the edges oriented along the zigzag direction. The spatial decay of the zigzag edge states
into the graphene interior prevents the observation of the expected 015 eV energy gap for this =8nmsample. Line (2) is plotted along the solid green line
inaand does not include the dotted green line, which delineates the low conductance region at the left edge of the spectra map in €. f, Constant voltage,
di /dV versus position contours recorded along the three lines in b. In contrast to the zigzag GQD, the differential conductivity does not increase nearthe
edges of the mixed-edge GOD and the magnitude of the differential conductivity is substantially lower than the zigzag GQO. The scale bars inaand b
represent 2nm. STS setpoint: =2V, 01 nA.
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