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Role of different scattering mechanisms on the temperature
dependence of transport in graphene

Detailed experimental and theoretical studies of the temperature dependence of the

@ on electrical transport properties of

effect of different scattering mechanisms
graphene devices are done. We have investigated the temperature dependence of
the resistance of single layer graphene devices on SiO2 substrates. The temperature
dependence of the electrical transport of these SLG devices could be explained within
a Boltzmann transport @ formalism involving two independent scattering
mechanisms - (i) long range Coulomb scattering and (ii) short range delta potential. In
all our high mobility devices an insulating behaviour was seen only very close to the
Dirac point in the doping region determined by bipolar charge density fluctuations®.
We also find that for high mobility devices the strength of long range scattering
potential is much smaller than that seen for the low mobility devices. On the other
hand, for the low mobility devices electrical transport properties are determined by
both types of scattering potentials - long range due to charged ionized impurities(‘”
and short range due to completely screened charge impurities. We find that long
range Coulomb scatterers can lead to low carrier mobility and insulating behaviour
seen even in the high doping region in these devices. This is in contrast to the
metallic conduction and high carrier mobilities seen in devices where coulomb

interactions were small.
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Figure 1: (a) Plot of dR/dT as a function of T and reduced gate voltage (Vg -Vq) for g28m6. (b) dR/dT as a function of T
and (Vg -Vy) for g10m6.
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Figure 2: Variation of dR/dT with the chemical potential at different temperatures. The scatter points are the measured
experimental data while the solid lines are best fits from our theoretical calculation. The data are presented for two
different devices - (a) relatively low mobility device g7m5 and (b) relatively high mobility device g28m6.



