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Effect of Magnetic Moment on Thermal Conductivity

Insulating non-magnetic solids conduct heat through the lattice vibrations, 
also colloquially known as phonons.  However, in magnetic solids, additional 
channel for the heat transport is available through the interaction of 
magnetic moments with each-other. On the other hand, lattice vibrations 
couple with the magnetic moments on the atoms and thus provide additional 
resistance to the heat flow. Currently, there is no complete understanding of 
the magnitudes of these contributions and the overall effect of the magnetic 
contribution is largely unknown. Using a combination of spin dynamics and 
molecular dynamics simulations, we simulated the contribution of the 
magnetic subsystem to the lattice thermal conductivity across ferromagnetic 
to paramagnetic transitions in elemental Iron. Application of the approach to 
the anti-ferromagnetic materials are discussed on the example of 
technologically important material, uranium dioxide.
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