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I studied the vitrification process on the basis of the free energy landscape (FEL)
framework. First, I showed that the configurational entropy consists of two terms,
one from the standard configurational entropy and the other from the dynamics
among the basins of the FEL. The relaxation time of the hard sphere system is
investigated using the FEL picture and it is shown that the Vogel-Fulcher relation
holds and the divergence of the relaxation time could be attributed to the increase of
the cooperatively rearranging region. Using the MD simulation, I also studied the
glass forming process of the 2D Lennard-Jones-Gauss (LJG) super cooled liquid and
obtained for the first time the FEL for the process. I also determined the three
characteristic temperatures of the 3D LJG liquid and showed that these
temperatures satisfy the Odagaki-rule. The dielectric relaxation of high polymers
was analyzed on the basis of the FEL picture and it was shown that three
characteristic temperatures could be determined from the dielectric relaxation
alone.
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