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This study aimed at establishing a method to evaluate the thermodynamic stability of crystalline
polymorphs in terms of intermolecular vibration (soft mode phonon) in the molecular crystals. This study is
composed of two parts: (1) to establish a scheme to calculate the phonon band based on the generalized
GF method that we developed; (2) to investigate the molecular packing structures of some real crystals
and find out its relation to thermodynamic stability. For (1), we almost completed the formulation of the
theory, which is ready for being programmed. However, we noticed that the generalized GF method
needs to take coupling terms between inter- and intramolecular vibrations into account carefully and that it
requires an objective criterion to set the coarse-graining level with keeping the reliability of the
calculations. In this study, we put a priority on solving this problem and led to proposing a fidelity index for
coarse-grained models. For (2), the crystal structures of some halogen-substituted salicylideneanilines
were thoroughly explored, revealing that these molecules allow various crystal structures including
isomorphs and heteromorphs depending on halogen elements and substitution positions. We observed
commonly in these crystal structures a short contact between halogen atoms, by which the patterns of the
molecular arrangement were roughly classified in two. Also, it was suggested that arbitrary combinations
from these molecules gave solid solutions, some of which showed solid-solid phase transition. We
considered that this group of molecules was suitable for examining the relation between intermolecular
interaction and polymorph’s stability, and attempted to collect the parameters for the intermolecular force
for halogenated model compounds. Use of Gaussian09 and CRYSTAL14 software, however taking us
time to optimize the balance of the computational cost and accuracy, has not yet allowed us satisfactory
results.




