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field electron transport in graphite oxide
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Abstract

There are three parts in this thesis. It consists of tunneling junction in pure graphene,
high field electron transport in pure graphene, and high field electron transport in
graphite oxide.

In the first part, the aluminum oxide with the optimal deposition rate and thickness is
used as an insulator for making tunneling junctions. After we made the devices, we
measure the differential current to study the density of state of pure graphene. Our
results of density of states are in agreement with those in previous reports. Additionally,
we deposited some organic molecules and tried to check the density of states of
molecules by using the devices of graphene tunneling junction. We observed an
additional peak at +0.7 V that could be related to the electronic structure of the
molecules on surface. The peak position is very close to that observed in the cyclic
voltammetry measurements.

The second part of the thesis introduces the high field electron transport in pure
graphene. In the experiments, we gated the chemical potential of the pure graphene to
the Dirac point for the observation of Schwinger mechanism. It is a pity that the
graphene devices broke down in a high electric field of ~10° \V//m. For a lower electric
field, we did not see any power law J-E behavior with the exponent of 1.5. We only

observed the linear J-E behavior that indicates the Ohm's law behavior of electron



transport in pure graphene in the low electric field.

On the other hand, we alternatively selected graphite oxides which were synthesized
in Prof. Chia-Liang Sun’s group in Chang Gung University. This material unexpectedly
showed good result. The J-E behavior shows a linear relation (Ohm's law) in low field
and a power-law, nonlinear relation in high field. The J-E curves in high field agree with
Schwinger’s theory. The power law with an exponent of ~2 is very close to the

theoretical calculation in a three-dimensional system.
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