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Study of catalytic surface reaction developed by tensor network in correlation
electron systems
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The purpose of this study was to establish a guideline for reducing the
amount of precious metals used in catalysts for automobile exhaust gas purification and for
developing alternative materials for precious metals from the viewpoint of electronic state
calculation. We have carried out electronic state calculations incorporating the electron
correlation effects of the d electrons of the precious metal catalyst and the 4f electrons of the
co-catalyst, and clarified the relationship between the catalyst function and the electron
correlation effect. First-principles calculations of precious metal catalysts, transition metal
catalysts, and ceria reveal the mechanism that the electron correlation effect of 4f electrons of
cerium contributes to the enhancement of catalytic function in noble metal and ceria metal-support
interactions did. We also constructed a tensor network of the ground state of the lattice model
incorporating the electron correlation effect.
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