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Chemical catastrophe in solids at an ultrahigh magnetic field

Matsuda, Yasuhiro
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Dimerization of two atoms in solids is a phenomenon that has been observed
several materials and localization of electrons due to it sometimes induces metal-insulator
transition. A molecular orbital is formed when the dimerization takes place, and thus the dimers can

be regarded as molecules in solids. V02 is a prototypical such dimer crystal and the
magnetic-field-induced insulator-metal transition is expected to occur if the collapse of the
molecular orbital is induced by controlling electron spins. In the present study, we utilize
controlling stability of the molecular orbital formation by doping of W and have investigated the
possible chemical catastrophe (CC) mechanism. As the result, we have successfully found the
field-induced insulator-metal transition in the W-doped V02 with 6% of W at approximately 500 T. It
is a concrete evidence of occurrence of the CC in solids.
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