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[Abstract]

We have studied the nature of chemical bonds by the electronic stress tensor density and the
electronic kinetic energy density which are local physical quantities of rigged quantum
electrodynamics (Rigged QED) theory. In this work, we study the chemical bonds of
aluminum nanowire, which is a good hydrogen storage material, by calculating the local
physical quantities. In addition, we also focus on the effect of electronic current on the
chemical bonds, especially Al-H bonds. In a previous work by our group, we calculated the
electronic structure of aluminum clusters under the existence of the electronic current, but
there were some problems because the effect of electrodes were not considered properly. In
this work, we calculate the electronic states more correctly by the calculation based on non-
equilibrium Green's function method.
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