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Magnons, the quanta of spin waves, are collective spin excitations in magnetic materials
and can transfer spin information free of charge transport, providing a promising route
towards next-generation low-power spintronic devices. In this talk, I will first introduce
the observation of strong magnon-magnon coupling in magnetic hybrid nanostructures
with a large anti-crossing gap. Based on this effect, we experimentally excite exchange
spin waves with short wavelengths down to 50 nm, and detect their long-distance and
unidirectional propagation. Furthermore, we demonstrate the control of spin currents
in a canted antiferromagnet by magnon interference. The inverse spin-Hall voltage
changes sign as the frequency is tuned, evincing a frequency-controlled switching of the
magnon handedness. Finally, I will present our recent work on the observation of chiral
spin frustration with scanning nitrogen-vacancy magnetometry and its controllable
switching via magnon spin torque.
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