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Theoretical study on single-molecule electron conductivity of paddle-wheel type binuclear
complexes for design of single-molecule switching devices (' Graduate School of Engineering
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The difference in the electron conductivities between antiferromagnetic (AFM) and
ferromagnetic (FM) states on the paddlewheel-type binuclear complexes is investigated to
obtain a design guideline for single-molecule switches by using the elastic scattering Green’s
function method and density functional theory. When the metal ions are Cr(I)s, the calculated
conductivities of the FM states are higher than those of the AFM states, because the orbital
interaction between the complex and electrodes are stronger on the FM states in comparison
with on the AFM states. This result indicates a possibility of the molecular switch based on the
spin state of the Cr(Il) ions. It is also found that introduction of the substituents on the ligands
changes the conductivity.
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