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DC Electric Field and Current: Novel Control Parameters for Strongly Correlated
Electron Systems
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Ca2Ru04

In order to clarify the effectiveness of DC electric field and current as a
new control parameter that reveals the essence of strongly correlated many-body effects, we
investigated new phenomena created by the non-equilibrium state mainly under steady current and
deepened the understanding of their mechanism.

Focusing on the ruthenium oxide Ca2Ru04, the reduction of the Mott energy gap due to the electric
current, the novel thermoelectric phenomenon, and the lattice deformation were clarified, and the
local temperature distribution and phase separation due to the structural first-order phase
transition by thermal imaging were clarified. In these studies, the effect of the Joule heating of
the sample by the electric current is often seriously large. Thus, we made substantial efforts to
establish experimental protocols for accurate measurements under non-equilibrium steady-state
conditions.
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