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Abstract

Chirality is an independent degree of freedom that holds potential in information processing, similar to spin, valley
and other quantum degree of freedoms. In this talk, I will address two applications of chirality in superconducting
guantum computing and spintronics. Chiral topological superconductors host chiral Cooper pairs and support
Majorana modes at the edge. We show the induced interaction between two kinds of chiral Copper pairs by a laser
field in chiral superconductors can switch the chirality of superconductors and optically write the Majorana modes,
which is promising in the future quantum computing based on the candidates including twisted bilayer graphene
and heavy fermion system [1]. For the spintronics, we universally demonstrate the dynamical chiral coupling---the
confined quasiparticle can only interact with the traveling quasiparticles that propagate in one direction---among
magnon, photon, phonon, and electron [2-5], which is widely confirmed by recent experiments. The novel chiral
dynamics adds functionality to downscaled spintronics devices, such as non-contact spin pumping, unidirectional
spin transport, chiral Seebeck effect, magnonic non-Hermitian skin effect, spin blockage/trap with perfect
energy/spin transfer between two magnets, nonreciprocal level attraction, and phonon/magnon/microwave
photon/electron spin diode effects, to name a few.
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