THE DIISCOVERY OF A NORMAL SPINEL MAGNETITE WITH ENHANCED MAGNETISM

Combination of HP 57Fe Mössbauer spectroscopy and meticulous HP XRD studies led to discovery of a normal spinel configuration of magnetite (Fe3O4) occurring at ambient P below Tnor-inv = 120 K. With increasing pressure Tnor-inv  increases, reaching 300 K at ~ 16 GPa. The inverse – normal transition is of a 2nd order, reversible in (P,T), and showing no volume or symmetry changes.. This discovery has led to a new interpretation [1] of the Verwey transition. The magnetization of a magnetite normal spinel is 50% larger than that of an inverse spinel.
Considering the enhanced magnetization feature and its implication in bio-navigation, magnetic multilayer systems, and nano magnetism, discussion will be held considering potential extension of this configuration to higher temperatures at ambient pressure.
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