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Abstract

In this study, we investigate the two-dimensional gas (2DEG) in a magnetic field due to two current-carrying
wires and focus on energy dispersion of a single electron in the 2DEG and the conductance of 2DEG. We find that
the directions of the currents in the nano wires result symmetric and asymmetric energy dispersion. The splitting of
energies is only found for sufficiently large wave vector in the case of asymmetric energy dispersion. This behavior
of energy dispersion can be understood by considering the effective potentials. The quantum conductance of the
system is also investigated by varying the magnitude and direction of the currents. It is found that when the currents
in the nano wires flow in the same direction, the quantum conductance is greater than that of the system where the

currents flow in the opposite direction.
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