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Free Volume behavior and Structure of Polymer Thin Film
SEISUKE ATA, TOSHIAKI OUGIZAWA, Tokyo Institute of Technology,
MAKOTO MURAMATSU, TOSHIYUKI OHDAIRA, RYOICHI SUZUKI, TOSHI-
TAKA OKA, KENJI ITO, YOSHINORI KOBAYASHI, National Institue of Ad-
vanced Industrial Science and Technology — Free volume hole size (Fv) of
polystyrene thin films were measured by positron annihilation lifetime spectroscopy
(PALS) by using slow positron beam. Though glass transition temperature was de-
creased in very thin film(less than 2Rg), decrease of Fv was observed concurrently.
But these were inconsistent from the general recognition of relationship between Fv
and glass transition temperature. In addition, increase of thermal expansion coef-
ficient of Fv and decrease of generation temperature of positronium bubble which
indicated decline of cohesive force of polymer chains, were observed. From these
results, it was inferred that the physical properties change by thinning of polymer
film was induced by change of polymer stracture due to the reduce of polymer chain
entanglement.
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