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Surface structure in polymer materi-
als has been widely studied, experimen-
tally and theoretically, due to a wide va-
riety of technological applications as well
as scientific interests. So far, we have ex-
amined surface segregation phenomenon
in the miscible blends of polystyrene (PS)
and poly (vinyl methyl ether) (PVME).[1]
In the case of symmetric blends in terms of
degree of polymerization (N), PVME and
PS were preferentially segregated at the
film surface and the interface with a silicon
wafer, respectively, to minimize the free en-
ergy of the system. However, there are
few reports dealing with segregation phe-
nomenon in ultrathin blend films confined
between solid substrates.

A blend film of PVME and perdeuterated
PS (dPS) was spin-coated from a toluene
solution onto a silicon wafer with a na-
tive oxide layer, and then, a silicon layer
was evaporated on it. The mixing ratio of
the blend was fixed to be 50 wt %. The
thickness of the blend film evaluated by
ellipsometry was approximately 110 nm.
The film was annealed for 150 h at 333 K
in vacuo, which was well above the bulk
glass transition temperature and below the
lower critical solution temperature. The
composition profile of the (dPS/PVME)
blend film along the direction normal to the
surface was studied by the multilayer in-
terferometer for neutrons (C3-1-2-2, MINE)
at ISSP, the University of Tokyo. Incident
neutrons with the wavelength of 0.88 nm
and the resolution of 5.1 % were guided
into the specimen, which was vertically set
onto a goniometer, from the surface silicon
deposition layer. The reflectivity was cal-
culated on the basis of the scattering length
density profile using Parratt32, which is a
freeware from the Hahn-Meitner Institute

(HMI).
Fig. 1 shows the scattering vector,

q, dependence of neutron reflectivity for
the (dPS/PVME) blend film confined sil-
icon oxide layers. Although the data fit-
ting analysis has not been perfectly com-
pleted yet, we tentatively reach a conclu-
sion that the dPS fraction increased with
getting closer to both blend/silicon oxide
interfaces. This result would be explained
in terms of minimization of the free en-
ergy at the substrate interfaces. That is,
the higher surface energy component en-
ergetically prefers to contact with the hy-
drophilic silicon oxide. More conclusive
study, which discusses interfacial decay
length, excess amount and its molecular
weight dependence, will be reported in the
near future.
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Fig. 1. Neutron reflectivity for the (dPS/PVME)
blend film confined silicon oxide layers.
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