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NMR analysis based on MO theory aiming the evaluation of properties in materials
with the developments
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We avoided the analysis of esoteric magnetic phenomena in the nuclear
magnetic resonance (NMR) method, and aimed for a simpler and more intuitive analysis that would be
useful for functional evaluation and development of materials. We worked on expanding and
visualizing the applicable range of the & value and J value analysis methods based on the molecular

orbital method.
It was clarified that the & value can be decomposed into the contribution of each occupied orbit
and the contribution of the transition from each occupied orbit to each unoccupied orbit for
evaluation. It was also revealed that the 77Se nucleus is the limit atom whose relativistic effect
is negligible. The J value is said to be largely contributed by the Fermi contact term, but we also
found a system governed by the paramagnetic spin-orbit interaction. A method based on each molecular
orbital method was established for the components of the & value and the J value.
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