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Magnons, the quanta of spin-wave excitations, can transport information over long
distances without incurring Joule heating. They are promising alternatives to
electrons in building next- generation nanotechnology. However, to fully function as
electrons, magnons should bear an intrinsic degree of freedom similar to the electron
spin. In an antiferromagnet with uniaxial anisotropy, symmetry guarantees the
coexistence of both spin-up and spin-down magnons, forming a unique degree of
freedom capable of encoding information. Guided by the resemblance between
antiferromagnetic magnons and electrons with spin being an active variable, we
analog of composed of insulating
ferromagnet/antiferromagnet/ferromagnet trilayer. We find that magnons inside the
antiferromagnetic spacer can mediate an effective exchange coupling between the
two ferromagnets similar to the RKKY interaction. Furthermore, a temperature
gradient can deliver spin angular momenta from one ferromagnet to the other in the
form of magnonic spin-transfer torque, which can be utilized to realize thermal
switching.
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