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Soft matter, more specificdly polymers and liquid crygds, offer some advantages comparing with
inorganic materids. processing, low cost. Moreoever, their chemicd dructure can be eesly
modified. Nevertheless, a smal change can have dragtic effects on fina properties. For indance, a
difference in the configuration of PMMA, mly(methyl methacrylate), chain gives a variation of the
glass temperature transtion, Ty, of more than 60 °C! Could then molecular modeling envision such
variations ? In the affirmative, it provides a suitable tool to understand the reasons thet give rise to
such modification, and consequently, to design new compounds with optimal properties. Actudly, to
complete these two ams successfully molecular modding has to be complementary with
experimental data and theoretica background.

To illustrate these molecular modeling purposes, two examples are presented. The first example
concerns the difference in TyS between the two PMMA configurations. It will be shown that
molecular modeling can represent such a variation. As a maiter of fact, energetic andlyss and
microscopic investigations can be carried out to understand the glass trangition phenomenon. The
second example concerns more specificaly the design of new ferrodectric liquid crysta compounds
with optima non-linear optical properties. In both examples, a stimulate interconnection of molecular
smulation with theory and experimenta datais presented.



