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Study of magnon transistor
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Energy consumption of electronic device is increasing in this decade. The
electronics faces the difficulty to sustain the development of high-performance signal processing
with low energy consumption. In magnets, however, there is a possible information carrier which
delivers a spin information with low energy consumption. The magnon, the quantum of spin-wave, is
not the charged carrier and being free from the electronic Joule heating. The magnon has the
possibility to realize ultra-low power consumption devices.

In this project, we explored the essential techniques to construct the magnon-transistor. Spin-wave
(magnon) switch was realized by a double-magnonic crystal. Using the nonlinear effect on spin wave,
the long-distance signal transfer in soliton form was demonstrated. In case of ferromagnetic iron
single crystal, we find that the magnon can be controlled with no bias field.
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