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Abstract

In this study, we investigate two dimensional gas (2DEG) in a magnetic field due to two
current-carrying wires and focus on energy dispersion of a single electron in 2DEG, classical
trajectories of electron, and the conductance of 2DEG. We find that the directions of the
currents in the wires result symmetric and asymmetric energy dispersion. Magnetically
confined states can be represented by 4 kinds of classical electron trajectories: snake orbits,
cycloid-like orbits, edged orbits, and two edged orbits. When the currents in the wire flow in the
same direction, the conductance is greater than that of the system where the currents flow in the
opposite direction. We then investigate a plane of dilute magnetic semiconductor in a uniform
magnetic field and find that the giant Zeeman energy results in giant splitting of energies of
spin up and spin down electrons. However, it will not affect the classic trajectories of the
electrons which are cyclotron orbits. We also find it makes the difference of spin up and spin

down conductance.
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