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Observation of Variations in Ordered Structures in Aromatic Polymers Induced by
Extreme Conditions and Development of Optical and Electronic Functional Materials
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In-situ observations were extensively conducted for thin films of fully aromatic
polyimides (P1) and highly fluorescent polyimides, which are known as super-engineering plastics, by a
variety of spectroscopic methods and X-ray diffraction under the extreme conditions, i.e. ultra-high
pressure (1-8 GPa) and low to high temperature conditions (-190~350 oC).
The pressure- and temperature-induced changes occurring in the ordered structure and aggregation
structure were quantitatively investigated, and the influences of the variations in intermolecular
interactions and molecular mobility on the structural distortions, the optical ﬁroperties of PI films
(light transmittance and fluorescence properties) and the thermal properties (thermal conductivity and
volumetric expansion) were clarified. Furthermore, Pl materials having optical, electrical, and thermal
functionality were newly developed based on these findings.
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