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Abstract: With recent demonstration of quantum computing and quantum
communication, quantum information science has been changing our world in an
unprecedented way. To fully explore the power of quantum information processing, it is
important to further combine discrete quantum elements and build distributed quantum
networks. However, this poses significant technical challenges because quantum
coherence can be easily destroyed as the signal propagates through different systems. In
this talk, I will show that magnons—the collective excitations of magnetization—
provide a promising solution for efficiently converting quantum information among
different forms while preserving the coherence. Specifically, cavity magnonics exhibits
excellent compatibilities with other physical systems in the microwave, mechanical and
optical domains. Thanks to the large spin density in our system, the interactions between
magnons and other information carriers such as photons and phonons are drastically
boosted which is critical for protecting the signal coherence. Most importantly, the
tunability of magnons provides unparalleled controllability in the transduction process.
Therefore, coherent magnon-based signal transduction can be achieved. I will finish the
talk by describing opportunities toward on-chip integration of quantum magnonics.
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