(®)
2013 2015

Mutual control of electricity and magnetism in molecular materials
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We have investigated for a development of molecular materials with strong
coupling between electricity and magnetism. In order to realize molecular multiferroics, we have
synthesized new material composed of axial phthalocyanine iodide. Although anomalous dielectric
properties were found, we did not observe remarkable magnetoelectric responses. Next, we moved on to
reveal the hidden nature of magnetic interaction between itinerant and local electron spins, which is the
decisive factor for giant magnetoresistance. We have disclosed the extremely large ferromagnetic
interaction in the pthalocyanine through the magnetization measurements of the isolated radical molecule
in solution. Furthermore, we have newly synthesized single crystals of the dinuclear compound, in which
electric conductance is highly sensitive to surrounding humidity level. We have evaluated basic
properties of the conductance enhancement and response speed to variations of humidity levels toward the
application.
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