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Abstract

Theoretical design of spectral branching filter

with quantum Y-graph

Yasunori HASEBE

In the quantum graph theory, we consider motion of particles confined to a one-
dimensional graph. The physics of quantum graph is characterized by the wave function
scatterings at the node of graphs. It is determined by the connection conditions of wave
functions at the node, which is given by the requirement that incoming and outgoing
probability fluxes are balanced.

In this research, based on the quantum graph theory, we extend our previous ap-
proach of quantum filtering based on the theory point interaction on a line, and design
the quantum graph devices that function as spectral brach filter.

Our approach is based on the method of rank reduction of connection condition
matrices. We examine the case of simple line graphs composed of two joint lines, and
the case of Y-graphs composed of three joint lines. We succeeded in designing new
types of spectral brach filtering devices that is mede up of either two deltas and one

delta-prime connection, or two delta-primes and one delta connection.
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Point interaction; Spectral filtering
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