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Abstract

Ice states, characterized by macroscopic grounte stegeneracy due to
frustrated interactions, occur in water ice, inlppeons of frustrated charge order on the
pyrochlore lattice, and in the family of rare-earttagnets known as spin ice (with
fascinating "magnetic monopole" excitations).

At very low temperatures we might expect this degaay to be lifted by quantum
tunneling between different ice configurations. \8lgow the results of large-scale
Green’s function Monte Carlo simulation of quantice models. We find compelling
evidence of an extended quantum U(1)-liquid grostade with deconfined monopole
excitations in both the quantum dimer model and gob@ntum ice model on the
diamond lattice. We discuss the fate of "pinch posingularities seen in neutron
scattering experiments on spin ice materials, shgwiow these are "hollowed out" in
the quantum ice model.
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