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The Free Energy Landscape (FEL) theory applicable to description of dynamic and
thermodynamic properties of non-equilibrium systems was scrutinized in its validity and robustness. The
temperature-modulated non-linear dielectric response is analyzed on the basis of the FEL and it is shown
that (1) the response to a temperature modulation satisfies the super-position rule and (2) the response
of the FEL to a temperature modulation manifests itself in a non-linear response. The crystallization of
super-cooled liquids was related to the first passage time in the FEL and the nose-shaped TTT diagram was
shown to be the consequence of the thermodynamic effect at higher temperatures and the dynamic effect at
lower temperatures. Molecular dynamics simulation was exploited for the Lennard-Jones-Gauss system in two
dimensions to show that (1) the critical nucleus size diverges at the melting temperature and (2) the
solid-like region increases suddenly at the glass transition temperature .
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