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Constricting exact Schrédinger database of atoms and molecules
: Toward exact chemical informatics

oHiroyuki Nakashima®, Hiroshi Nakatsuji*
! Quantum Chemistry Research Institute, Kyoto, Japan

[Abstract] All of chemical phenomena are governed by a quantum mechanical principle
represented by the Schrodinger equations. The free complement (FC) theory was proposed for
exactly solving the Schrodinger equations and has been applied to various atoms and
molecules. In the present study, based on these exact and reliable solutions, we construct an
exact Schrodinger database for various molecules and develop a predictive “exact chemical
informatics” useful for doing general chemistry and molecular design. As a component of the
database, exact one- and two-electron density matrices are formulated to evaluate expectation
values of physical observables. Our exact wave function is constructed based on the chemical
formula and, using informatics techniques, we develop an Al technique for automatic design
of the initial wave function for the FC calculations and to analyze the exact wave functions to
extract chemical laws therefrom. The present exact database, therefore, should be valuable for
molecular design not only in their exactness but also for its understandable nature.
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