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Abstract: The glass transition and aging dynamics of single and stacked thin films of polystyrene (PS)
and poly(2-chlorostyrene) (P2CS) were investigated using differential scanning calorimetry and dielectric
relaxation spectroscopy. The glass transition temperature 7}, of as-stacked thin films of PS has a strong
depression from that of the bulk samples. However, after annealing at high temperatures above Ty, the
stacked thin films exhibit glass transition at a temperature almost equal to the Ty of the bulk system.
The dynamics of the a-process of stacked P2CS thin films show a time evolution from single thin film-
like dynamics to bulk-like dynamics during the isothermal annealing process. The relaxation rate of the
a-process becomes smaller with increase in the annealing time. The time scale for the evolution of the
a-dynamics during the annealing process is very long compared with that for the reptation dynamics.
At the same time, the temperature dependence of the relaxation time for the a-process changes from
Arrhenius-like to Vogel-Fulcher-Tammann dependence with increase of the annealing time.
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FIG. 2: Dispersion map for the a-process of both
single thin films and stacked thin films of P2CS. For
stacked thin films of 18 nm thick P2CS layers, the
temperature dependence of f, at various annealing
times t,=0 to 160 h are plotted. The results for single
thin films with thicknesses of 20 and 120 nm are also
plotted.
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