OAK Oak Ridge National Laboratory
FRIDGE Research Highlight for EDDE February 2016

Dramatic Compositional Effects on Transport in Concentrated

Solid Solution Alloys
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resistivity exhibits a weak correlation

with the number of alloying elements but a strong dependence on the type of elements; the alloys
containing Cr have an order of magnitude larger resistivity than those alloys without Cr.
Korring-Kohn-Rostoker coherent-potential-approximation calculations have revealed that such
strong scattering of electrons is primarily due to the magnetic disorder induced from the anti-
parallel alignment between the magnetic moment of Cr and the other alloying elements.
Furthermore, high electrical resistivity suppresses the electronic thermal conductivity, largely
reducing their total thermal conductivity. This observation enables a systematic control of the
heat transport, or the energy dissipation, in this newly developed alloy system.
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