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Estimation of QM/MM calculation error based on linear response function
and approaches to boundary setting
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[Abstract] In the contemporary large-scale quantum chemistry calculations, the QM/MM
method, which computes chemically important regions such as reaction centers by highly
accurate quantum mechanics (QM) and other regions by molecular mechanics method (MM),
has become one of most important methods. However, there remains a problem of how to set
QM area and MM area. In our research, we aimed to create a scheme of QM/MM boundary
setting based on numerical calculation error of QM region and MM region setting using linear
response function. Specifically, we implemented the program on GAMESS which computes
the fluctuation of electron density from the linear response function and the error of potential
generated by the QM/MM approximation and we performed the benchmark on the polypeptide
system.
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Fig. 1. Difference of potential computed through Fig. 2. ﬂuctuatiqn of electron densit}f computed through
linear response function. linear response function.
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Fig. 3. Atomic fluctuation of electron density.



