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Observation of elementary excitations in quantum spin ice

Tokiwa, Yoshifumi
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Quantum spin liquid is a novel ground state of matter where spins are
quantum mechanically fluctuating down to absolute zero temperature. Its nature is manifested itself
in exotic properties of elementary excitations, such as spin fractionalization and gauge
fluctuations. One of the candidates for quantum spin liquid state is quantum spin ice system, where
fluctuations are characterized by the exotic elementary excitations, charged monopoles and photon.
In this project, we have studied spin excitations of the quantum spin ice systems, Yb2Ti207 and
Pr2Zr207, by measuring thermal conductivity. In the former, we found that magnetic monopoles
propagate coherently iIn the crystal lattice due to the influence of quantum fluctuations. In the
latter, we have observed anomalous enhancement of thermal conductivity at very low temperature. This

may be the first observation of photon, which corresponds to gauge fluctuations in quantum spin
liquid.
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