(®)
2013 2016

Dynamical heterogeneity measured for multi-layered thin polymer films
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1. The glass transition temperature (Tg) was investigated during annealing
above Tg for stacked thin films of poly(methyl methacrylate) (PMMA). The Tg of as-stacked PMMA thin
films exhibits thin-film-like behavior, insofar as Tg is depressed and the dynamics of the a
process are faster than those of the bulk system. Annealing at high temperature causes Tg to
increase from the reduced value approaching those of the bulk.

2. We investigate the relaxation of thin films of a polyamide random copolymer. Two dielectric
signals are observed at high temperatures, the o process and the electrode polarization (EP)
process. The relaxation time and the dielectric relaxation strength of the EP process are described
by a linear function of the film thickness d for large values of d. Furthermore, there is distinct
deviation from this linear law for thickness smaller than a critical value, which suggests that
there is an increase in the diffusion constant of the charge carriers for the EP process.
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2! dependence of the relaxation rate of the
alpha-process on the inverse of absolute
temperature for 3 different PMMA stacked
thin films.
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3: dependence of the relaxation rate of the
EP-process and the alpha-process on the
inverse of absolute temperature observed for
thin films of polyamide random copolymers
with various film thicknesses.
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4: dependence of the diffusion constant of
charge carriers observed through the
EP-process on the inverse of absolute
temperature observed for thin films of
polyamide random copolymers with various
film thicknesses.
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