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In this project, we have performed atomically precise synthesis and
structure determination of iron-group metal clusters and studied their magnetism in order to gain
insight into the mechanism of superparamagnetism. For example, we synthesized low-valent metal amide

complexes with bulky ligand as precursors for the cluster synthesis. Then, the precursor was
treated with pinacolborane in the presence of phosphine ligands, hoping that ligand-protected metal
clusters can be obtained. As-synthesized clusters were characterized by X-ray crystallography to
determine their geometrical structures. Mass spectrometric analysis was performed to confirm the

chemical formula. Magnetism of the clusters were studied to unveil the spin state of the nanosized
iron-group metal clusters.
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