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With potential applications in quantum information and spintronics, topological order, topological
insulators and topological superconductors are currently in the center of interest of quantum physics.
There is an on-going active search for feasible realizations in and outside of solid-state systems.
Experimentalists investigating ultracold atoms in optical lattices and photons in artificial lattices
have also made impressive steps towards simulating many-body physics, artificial gauge fields and
spin-orbit couplings using light-matter engineering.

We review our current efforts to simulate topological states of matter in materials, circuit QED,
Josephson junctions and ultra-cold atom systems. Topological states can emerge from the quantum
Hall physics, the Su-Schrieffer-Heeger and Kitaev models. We describe interaction effects and novel
probes. We also show that the light-matter and mesoscopic control can allow to address new limits
of quantum transport, in relation with efforts in quantum impurity hybrid systems and RC circuits.
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