Observation of low-field magnetoresistance in graphene at room temperature
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Abstract

Graphene is a highly attractive material because it exhibits quantum properties of two-dimensional
electron gas (2DEG) [1-9]. In particular, graphene has high carrier mobility, weak spin-orbit coupling and
long spin lifetime [6-9]. The magnetic dependence of electronic transport in graphene is important to the
fundamental physics and potential application. The magnetoresistance (MR) and quantum Hall effect
(QHE) of graphene has been studied in large magnetic field and low temperature [3-5].

We have studied low-field magnetoresistance in single-layer graphene (SLG) at room temperature
(RT). The SLG was synthesized by chemical vapor deposition (CVD) on copper foil and transferred to Si
wafer. The size of the graphene is about 1 cm. The gold wires were patterned as the electrodes on the
graphene, and electronic properties were studied using four-point measurements with the constant
current mode. The magnetic field was applied perpendicular to the film. Figure 1 shows the MR curve in
the SLG at low field range of 25 mT. The resistance R of SLG shows hysteresis behavior with the
applied field. The R difference at zero magnetic field between the ascending and descending branches
ARy-o depends on the injected current (gate voltage), as shown in Fig. 2, and has a maximum about
100 Q (0.5% of R) at the injected current of 0.05 mA which is close to the Dirac point of the SLG (about
1V gate voltage).

The Dirac point in graphene depends on the defect or impurity [7,8]. The edge states with defect or
impurity can result in weak ferromagnetic behavior [7]. We suggest that the observed low-field
magnetoresistance behavior is related to the defect or impurity in the SLG. Our results can extend
better understanding of the magnetic and electronic properties of graphene.
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Figure 1. Low magnetic field dependence of
resistance in the graphene with the injected
current of 0.05 mA.

Figure 2. (a) Resistance of SLG as a function of
the injected current at zero magnetic field for
the ascending and descending branches,
respectively. (b) The resistance difference at
zero magnetic field between the ascending and
descending branches ARy-odependence on the
injected current.



