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The objective of this research project is to propose theoretical devices
with relatively simple controllability that take advantage of the novel physical properties
predicted in the Kitaev model. Two types of the Kitaev model are known: a quantum spin type and a
one-dimensional p-wave superconductor type. With regard to the quantum spin type model, a new
switching mechanism has been proposed that controls the transport of magnetic excitations by
Majorana quasiparticles. Furthermore, we predicted the emergence of rotationally symmetry-breaking
superconducting states in carrier-doped systems, along with the proposal of a superconducting switch

utilizing this mechanism. With regard to the 1D p-wave model, various Josephson current-phase

relationships and also the superconducting diode effect have been predicted when the models are
arranged in parallel pairs.
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