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0dd rings of half-integer spins are special among magnetic clusters, because their ground
state consists of two doublets that have the same total spin S = 1/2 but opposite chirality. As a
consequence, the ground state remains twofold degenerate when the Kramer’s degeneracy
has been removed by an external magnetic field. Here, we show that this degeneracy is lifted
by the introduction of a magnetic impurity, but that, quite remarkably, it is restored in the
presence of an external magnetic field. This has been observed in the antiferromagnetic
molecular wheel Cr8Fe, a ring of eight spin-3/2 Cr(III) and one spin-5/2 Fe(III) ions, which we
have investigated with inelastic neutron scattering, magnetization measurements, and
numerical calculations. This effect is a consequence of the non-coplanarity of the classical
ground state in a finite field range, which is shown to be a generic property of odd

antiferromagnetic ring structures.
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