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[ Abstract] To achieve the necessary accurate electronic structure calculation of the
materials, such as the surface or bulk models, we proposed the combined plane wave (PW)
and localized orbital (LO) electronic structure calculation approach. The high level theoretical
calculation based on the LO is possible for describing the chemical reactions and other
electronic processes by using the cluster model. On the other hand, the electronic structure of
the surface or bulk model is calculated by the PW approach. As an example, we analyzed the
potential energy surface of the hydrogen atom adsorption on Pd(111) surface by using our
proposed combined PW and LO approach in this study. We clearly demonstrated that the
combined PW and LO approach is effective and necessary to discuss the local phenomena on
the surface. It is expected that the proposed approach will be effective for various types of
applications for the material science field.
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Fig. 1. Surface and cluster models for the calculations.
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