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Theory of photon-spin coupled systems
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As a representative example of the manipulation of spins by photons, we studied
theoretically the photo-induced magnetic phase transition, i.e., the transition between
the antiferromagnetic insulator and ferromagnetic metal, in terms of the quantum
simulation. We have revealed several new phenomena such as the various space-time
pattern formation, multi-particle-hole pair generation, and irreversibility.
We also studied the electronic states near the impurity in Au host metal by the
first-principles band structure calculation and quantum Monte Carlo simulation, and
have revealed that the orbital-dependent Kondo effect leads via the skew scattering
the huge spin Hall angle. This result is consistent with the experiments.
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