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Abstract

We fabricated various sub-micron quantum dot structures by lithographic technology
on the GaAs/AlGaAs hetero-structure with a two-dimensional electron gas at the
interface. In this work, we study..the electron transport properties in mesoscopic

ballistic regime in quantum point contact-and-quantum dot systems.

Experimentally, a one-dimensional narrow channel can be formed by applying
negative bias to a pair of split gate. The phenomenon of conductance quantization can
be observed. A closed quantum dot system can be formed by applying negative bias to
several metal gates. The energy level is clearly discrete due to the reduction of
dimension. The chemical potential of the dot can be shifted by tuning the voltage of
pumping gates. Thus, the electrons can tunnel on and off the dot via the single state
that lies between the chemical potential of source and drain. By the common voltage
circuit, Coulomb Blockade oscillation is measured in closed quantum dot systems.
The currents corresponding to the peak of conductance are around 0.7pA, larger than
the background noise, 0.1pA. We can confirm that the signals are from Coulomb

Blockade oscillation.



Our results show that, the measured peak spacing AVy is around meV. We can
estimate that A=~2.6eV and U ~343,eV at T=0.3K. Therefore, in our
measurement range that kT <A <U , dot exhibits classical Coulomb Blockade and

the heights of CB peaks are roughly constant.



