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Thermal switching provides an effective way for active heat flow control, which has recently attracted increasing
attention in terms of nanoscale thermal management technologies. In magnetic and spintronic materials, the thermal
conductivity depends on the magnetization configuration: this is known as the magnetothermal resistance effect [1].
Here, we show that ferromagnetic metal/nonmagnetic metal multilayer films exhibit giant modulation of the cross-
plane thermal conductivity depending on the magnetization configuration. For example, the magnetothermal
resistance ratio for the epitaxial Cu/CosoFeso multilayer reaches 150% at room temperature, which is much larger than
the previous record high [2]. Surprisingly, the magnetization-dependent thermal conductivity change for the
Cu/CosoFeso multilayer was observed to be much greater than that of the cross-plane electrical conductivity, suggesting
unconventional spin-dependent thermal switching mechanisms. We also found that the thermal conductivity of
ferromagnetic metal films can be tuned by engineering spin boundary conditions [3]. These results clarify the potential
of spintronic multilayers as thermal switching devices.
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