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This project studied 5d-orbital electron systems characterized b
charge-spin-orbital entanglement and intermediate electron-electron interaction in the Slater-Mott
crossover. We revealed that triplet exciton condensation induces the antiferromagnetic order in the
bilayer iridium oxide. In collaboration with experimental groups, we showed that the theory
developed in this project provides a comprehensive account of experimental observations, including
the significant softening of the longitudinal magnetic excitation mode near the magnetic transition
temperature. Such an insulator induced by exciton condensation is called the excitonic insulator.
The antiferromagnetic excitonic insulator was not identified since the theoretical prediction was
made half a century ago. We found strong evidence that the bilayer iridium oxide is the first
example of the antiferromagnetic excitonic insulator.
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