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Theoretical study on pyrochlore and kagome quantum spin liquids and their
topological properties
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We theoretically studied novel phenomena characteristic to pyrochlore
guantum spin ice, a candidate for a U(1) quantum spin liquid, and produced the following
cutting-edge achivements.

We have revealed the global phase diagram under the [111] magnetic field, discovering a valence bond
solid and a monopole supersolid.In the junction sandwiching the U(1) quantum spin liquid with two
Higgs ferromagnets, it has been found that the electric field applied parallel to the interface
induces a tunneling monopole supercurrent and a change in the magnetization normal to the interface.
We have proposed the A-site-deintercalated spinel iridate 1r204 as a candidate high-temperature
quantum spin ice. The first magentic excitation in the ferromagnetic phase of Yb2Ti207 has been
explained as otherwise gapless artificial photons that acquire an energy gap through the Higgs
mechanism.
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