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Improved understanding of graphene device characteristics is needed for the
development of nanoelectronics.' Inherent scattering and impurities in graphene/SiO,
devices causes the majority of characterization to be carried out in the diffusive transport
regime. Better-quality characterization can now take place because there has been
advancement in fabricated graphene/hexagonal boron nitride (h-BN) devices. Hexagonal
boron nitride has an atomically smooth surface with no dangling bonds and a small lattice
mismatch with graphene, making it a promising substrate for graphene-based
nanoelectronics.' Quasi-ballistic and ballistic transport regimes can now be explored, and
this project focuses specifically on the conductance fluctuations that take place in
fabricated h-BN/graphene/h-BN devices in the quasi-ballistic regime. Conductance
fluctuations can be used to evaluate device quality because they have distinct
characteristics that can be used to infer information about the transport properties of their
respective samples.” While prior work has investigated the nature of the conductance
fluctuations in disordered graphene, exfoliated on SiO, substrates,’ there have been no
systematic reports of this phenomenon in higher-quality graphene isolated on BN. We
have fabricated such devices and have studied their conductance fluctuations by applying
a magnetic field perpendicular to the device. Conductance fluctuations generated by
varying both magnetic field and gate voltage are investigated at low temperatures (>0.3
K). In our presentation we discuss the differences exhibited by the quantum fluctuations
in these samples, and those exhibited’ by lower-quality graphene. Our efforts contribute
to the need for increased knowledge about graphene’s unique transport properties and the
invention of new nanodevices.
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Goal Conclusnons
Investigate conductance fluctuations generated by varying both magnetic field Graphs showing such robust CF are a great result

CF are a real effect in graphene nanodevices

Carrier density dependent CF are less affected by
important in nanotechnology to improve applications temperatu re than magneﬁc ﬁe|d dependent CF
(see left for examples)
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Graphene has extremely useful properties such has high

conductance and gate voltage at low temperatures in improved graphene devices

Preservation of graphene’s properties is increasingly
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Overall Observations:
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