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It was reported that the thermal and me-
chanical properties of polymer thin films
were different from those of bulk. Glass
transition temperature (of polymer thin
films is so far studied by various methods.
For polystyrene thin films supported on Si
substrate, the decrease of Tg with thick-
ness was observed and this finding is in-
terrupted in terms of a mobile surface layer
at the free surface. On the contrary, an in-
crease of Tg with decreasing film thickness
was observed for poly(methyl methacry-
late) (PMMA) thin film supported on Si
substrate, implying an interfacial interac-
tion between PMMA and substrate. The
anomalous physical properties of the free
surface or the interfacial region are related
to the physical properties of polymer thin
films and we have to understand the het-
erogeneous dynamics of polymer thin films
along depth direction. Compared to the in-
vestigation of physical properties of poly-
mer thin at the free surface, the studies con-
cerning the physical properties near the in-
terface between polymer thin film and the
substrate is still lacking due to the experi-
mental difficulty.

In this report, we studied Tg of poly-
mer thin films near the interface between
polymer thin film and substrate (interfacial
Tg) with bi-layer PS thin films consisting of
the surface h-PS layer and the bottom d-PS
layer using neutron reflectivity (NR).
Figure 1 (a) shows the NR profiles from bi-
layer films consisting of surface h-PS layer
at around 110nm thick and the bottom d-
PS with various thicknesses at 313K. The
temperature dependence of the thickness
of bottom d-PS layer is shown in Figure 1
(b) and the evaluated Tg shown by solid ar-
rows shifted to high temperature with de-
creasing film thickness, suggesting the on-

set of the interfacial effect between poly-
mer thin film and substrate. For the bi-
layer film with the bottom d-PS layer 5.6nm
thick, we observed thermal zero thermal
expansivity and it is considered that inter-
facial Tg shifted out of the experimental
temperature range (T>413K). From the d-
PS thickness dependence of the evaluated
interfacial Tg, We observed the onset of the
interfacial effect was at around 50nm from
the substrate.
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Fig. 1. (a) Neutron reflectivity profiles from bi-layer
thin films at 313K. (b) Temperature dependence of
thickness of bottom d-PS layer.

Activity Report on Neutron Scattering Research: Experimental Reports 18 (2011)
Report Number: 1290


