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Visualization of Surface Molecular Topology under External Stimulation
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SPring-8 X

(Grazing-Incidence Small-angle and Wide-Angle X-ray Scattering:GISWAXS)
X

High-speed time-resolved measurement systems of (1) grazing-incidence small-angle
and wide-angle X-ray scattering (GISWAXS) to evaluate domain/molecular-scale surface /thin-film structure,
(2) microbeam X-ray diffraction and scattering to evaluate local structure / layer structure in the thick
ness direction, and (3) anomalous small-angle X-ray scattering (TRASAXS) to evaluate meso-scale stucture
utilizing the X-ray absorption edge of specific heavy elements were successfully established using synchr
otron radiation at undulator-type SAXS BLs in SPring-8 for organic polymer thin films under external stimu
lation.
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Grazing-Incidence Small-Angle
and Wide-Angle X-ray Scattering
(GISWAXS) Method

Fig.1 Schematic image of GISWAXS measurement
system.
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Fig. 2 Micro-focusing optical and experimental
systems for GIWAXS/WAXS and GISAXS/SAXS
measurements.
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Fig.3 Microbeam GIWAXS measurement system
at BL45XU/Pring-8.
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Fig.4 Intensity profiles of a microbeam detected
by scanning it in the vertical and horizontal
directions with a gold wire (beam size (FWHM):
1.6 mm (v) x 1.9 mm (h))
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Fig. 5 Established control system for
time- resolved ASAXS measurements
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Fig. 6 Quick tuning of three different energies in
an established energy control system
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Fig. 7 GIWAXS patterns measured in a
spin-coating process with a 0.1 wt%
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Fig.8 Time dependence of sample and
ambient temperatures, the integrated
intensity of 100 reflection of the
orthoronbic PSHT crystal and scattering
intensity from amorphous/solution
measured for a 1 wt% chloroform (a) and
chlorobenzen (b) solutions of a
P3HT:PCBM (1:1,w/w) blend in a
spin-coating process.
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Fig.9 Time dependence of ASAXS profiles
during the isothermal crystallization of a BrPP
sample.
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Fig.11. 2D GISAXS patterns of PS-b-P2VP thin
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Fig.12. Time dependence of the in-plane profiles of
PS-b-P2VP thin films in the spin-coating process.
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