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Grazing-Incidence Small-Angle X-ray Scattering Studies on Evolution
of Perpendicularly-Oriented Nano-Cylinders at the Free Surface of a
Block Copolymer Film
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We conducted the grazing-incidence small-angle x-ray scattering (GISAXS) measurements to reveal a
mechanism of perpendicular orientation of nano-cylinders at the free surface of a block copolymer film. The
sample used is a triblock copolymer (Mn = 6.6 X 10*, Mw/Mn = 1.03, volume fraction of PS is 0.16, PS:
polystyrene, PEB: polyethylenebutylene). Selective solvents n-heptane and dichloromethane were used for the
solution casting, where n-heptane is good for PEB and poor for PS and dichloromethane is good for PS and
poor for PEB. The as-cast films on the Si wafer were thermally annealed at 230°C for 3 hours in a silicone
oil.  The GISAXS measurements were performed at room temperature at BL40B2, SPring-8. The
time-resolved GISAXS measurements were also conducted. Based on these results by the GISAXS
measurements, we can discuss mechanism of spontaneous homeotropic orientation in the bulk and in the
vicinity of the surface of the thin film.
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Fig.1 2d transmission
Y A SAXS patterns for edge
I OH & T and through views.
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Fig.2 2d GISAXS patterns for as-cast and
annealed films on Si wafer.
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