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A theoretical study of QM/MM boundary problem
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[Abstract] In contemporary quantum chemistry for large molecular systems, QM / MM
method often used, in which we implicitly assume that the description of the QM region is not
significantly affected by replacement of QM electronic structures by MM potentials in the
MM region. In this study, we examined the validity of this assumption for molecular
systems, using ab initio DFT calculations of linear response functions (LRF). From the
calculation results, it was found that how the fluctuations of density spread over the molecular
systems strongly depends on the molecular structure of the target systems, i. e., the molecular

configurations consisting of the = bonding networks, the sp? junctions, and hydrogen bonds.
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Fig. 2. Matrix representations of linear response functions of anti-parallel and parallel B sheet systems.
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