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Abstract

When interactions are strong between spins on a lattice, complex many
-body collective effects can occur. With low spin values like S=1/2,
quantum mechanical effects can play a both a qualitative and quantita-
tive role in determining these collective behaviors. Entanglement and
strong quantum fluctuations can completely change the nature of the
magnetic material, making such states interesting platforms for study-
ing quantum many-body effects, both in and out of equilibri-

um. Quantum magnetic phases are therefore sought-after in real mate-
rials. I will give a broad view of the subject of quantum magnetism, and
highlight some of our recent work in this area, including phase compe-
tition in spin-orbit-coupled materials, and an unusual "quantum dimer
magnet” that we have discovered.



