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Semiconductor physics have laid the
foundation for the modern electronics
industry. Future advances will likely
involve devices with new functionalities
based on the quantum mechanical
properties of electrons. Here we present
results in which the interference of
individual electrons through a
semiconducting tunnel barrier produces
coherent motion of electrons. This
technique will eventually provide much
new information about the behavior of
electrons in semiconductor nanostructure,
and may some day be used for quantum
information processing.
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Top: A quantum Hall line junction that couples
two sheets of electrons separated by a barrier
through quantum mechanical tunneling. The red-
dashed line indicates the location of the barrier.
Right: The spectrum
of conductance as
a function of bias
and magnetic field.
The energy
dependence
derives from the i
quantum interference
of tunneling electrons.
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