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Several spectacular failures of popular PM3 method inspired us to investigate further the origin of the problem. Our previous analysis of the core repulsion function (CRF) showed, that the CRF works correctly in many cases. However, it can be the source of a stabilization effect for H-H interactions between 1.8 and 2.0 Ĺ, an artifact in physical sense. We shall present similar behavior of the CRF that influence the breakdown of PM3 for the calculation of intermolecular complexes. We investigate the cause for failures of the PM3 for H...H, O...H and N...H interactions.
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 We show that the actual choice of the parameters of the Gaussian correction functions leads to spurious oscillations in the interatomic core repulsion functions and in the potential energy surfaces. The position of the minima of the Gaussian correction functions influence considerably the position of the minima on the potential energy hypersurface of weak interactions. The PM3 potential energy curve of water dimer as a function of the O...H distance illustrates clearly the problem. The minimum at 1.8 Ĺ, and a wide shoulder at 2.1 Ĺ corresponds to a minimum and a maximum of the O...H Gaussian correction function, respectively.
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