Modeling the viscoplastic deformation of azopolymers under
the influence of structured light
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A distinctive characteristic of side-chain azopolymers is their capacity to convert
structured light irradiation into a well-defined stress field [1]. This stress field arises from
the alignment and elongation of the polymer backbones along the polarization direction
of the light, which serves as a nematic director. Irradiation with linearly or elliptically
polarized light results in a uniaxial or biaxial orientation of the azopolymer chains. The
stress tensor is directly proportional to the rate of change of the second-order orientation
tensor, which can be predicted based on the spatial distribution of the light intensity and
polarization [2,3].

Through the application of viscoplastic photoalignment modeling, we
demonstrate that excellent correlation with the experimentally observed reshaping of
azopolymer microstructures is achievable. Three-dimensional light fields, such as highly
focused Gaussian beams or various g-plate patterns, are employed to induce directional
photodeformations. The light field is implemented in the finite element software ANSY'S
either analytically or through the direct mapping of its intensity, polarization, and
ellipticity at each material point. This direct mapping technique proves particularly useful
for arbitrary light fields, which can be generated by spatial light modulators on the
surface of the sample.
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