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Establishment of nano-local structure analysis method for crystalline polymeric

materials using 4D-STEM
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The purpose of this study is to clarify the space-time distribution of
lamellar crystals of semicrystalline polymers on a nanometer scale using four-dimensional scanning
transmission electron microscopy (4D-STEM), a nanobeam electron diffraction method, and to obtain
the molecular pictures of the hierarchical structure of polymers and its formation process (i.e.,
crystallization behavior). As a result, by optimizing the 4D-STEM measurement conditions for
semicrystalline polymers and acquiring electron diffraction patterns from each point on the specimen

in a raster manner at nanometer intervals, the spatial distributions of lamellar crystals and inner
molecular chains were successfully revealed on a nanometer scale without the use of electron

staining or any pretreatment.
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