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Unraveling the spin state of magnetic ionic liquids
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Magnetic ionic liquids with magnetic anion exist in liquid state near room
temperature. One remarkable feature is that either crystalline or glassy state can be created
depending on thermal history. At low temperatures, antiferromagnetic ordering occurs in the crystal
state while a spin glass transition in the structural glass state. Inelastic neutron scattering
measurements have demonstrated that spin-wave excitations were observed in in the ordered phase of
the crystalline sample, while localized low-energy magnetic excitations in the spin glass state. The

localized excitation is scaled by the Bose population factor below the spin glass transition
temperature and has a lot in common with low-energy vibrations (boson peak) commonly observed in
structural glasses. The “ magnetic” boson peak could be described by elementary excitations arising
from spin clusters with different sizes and spin configurations.
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