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Dynamics of polymer materials affected by adsorbed molecules from gas phase
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A novel method using neutron reflectometry has been developed to evaluate
the effect of the absorption of gas molecules in an atmosphere on the physical properties of
polymeric materials. By using deep learning, the statistical noise in the neutron reflectometry data

were removed to achieve highly accurate analysis. This method has succeeded in improving the
resolution of time-resolved measurements by more than one order of magnitude, which was previously
several minutes or longer, and has made it possible to evaluate the dynamics on the order of
seconds. By applying this method to the measurement of structural change of polymer film in solvent
vapor, we succeeded to examine the processes of the absorption of solvent molecules into the polymer
film and of structural change of the film in real time.
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