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In this research project, film devices with excellent optical functions were

designed by fabricating films with an anisotropic molecular orientation by using scanning light
inspired by nature. Films with fine, radial molecular orientation arrays were fabricated using
patterned light. When a He-Ne laser beam with a wavelength of 633 nm was incident on the fabricated
films, periodically aligned vector beams appeared. In addition, patterned photopolymerization

successfully generated uneven surface structures in the film surface.
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Figure 1. (a) Circular light pattern with a white-stripe width of 5.2
um and a dark-stripe width of 157 pm. (b) POM images of the
obtained film with wells on its surface. The scale bars are 500 pm
(upper) and 50 pm (lower). The crossed white arrows represent the
polarizer directions, and the blue line denotes the cross-sectional
line. The black arrows and circle represent coordinate axes. (c) 3D
surface topography image of the film observed with a confocal
laser microscope. The white arrows show coordinate axes. (d)
Cross-sectional view of the film surface profile measured in the
region marked P—P"in (b). Ref. ACS Appl. Mater. Interfaces 2023,
15,11, 14760-14767.
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Figure 2. Molecular reorientation behavior of the deformable
TRS5/PSLC optical limiter in the largely bent state. (a) Image of the
deformable optical limiter based on TR5/PSLC sandwiched by COP
substrates. (b) Formation of diffraction rings through the bent
TRS5/PSLC film that added an applied strain of 40% by the jig.
Ref. ACS Appl. Mater. Interfaces 2021, 13, 19, 23049-23056.
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