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Abstract

Theoretical design of quantum filter

Yasunori HASEBE

Due to the tunneling effect, a quantum particle can penetrate classically forbidden
barriers, and a quantum state of the particle is described as superposition of incoming,
reflected and transmitted wave functions, leading to the quantum scattering theory. In
this work, we develop a model of quantum filters based on this quantum scattering
theory.

We model tunneling junction connected two quantum wire as one-dimensional line
with a point interaction, and analyzed its scattering theory. We show that high-pass
and low-pass filters can be constructed with delta and delta-prime point interactions,

the latter of which had been traditionally thought to be hard to achieve.
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