17th International Conference on Magnetic Fluids — Vienna, 2026 Book of Abstracts

69

Reconfigurable Diffractive Optical Structures Enabled by the Mag-
netic Shape Memory Effect in Magnetoactive Elastomers

Authors: Matija Lovéin'; Dominik Brandl?; Gasper Glavan®; Inna Belyaeva®; Luka Cmok™*; Lucija Coga®; Mitjan
Kalin®; Mikhail Shamonin?; Irena Drevengek-Olenik!*

' 7. Stefan Institute, Jamova 39, SI-1000 Ljubljana, Slovenia
? East Bavarian Centre for Intelligent Materials (EBACIM), Ostbayerische Technische Hochschule (OTH) Regensburg,

3

4

Seybothstr. 2, 93053 Regensburg, Germany
University of Ljubljana, Faculty of Mechanical Engineering, Askerceva 6, SI-1000 Ljubljana, Slovenia
University of Ljubljana, Faculty of Mathematics and Physics, Jadranska 19, SI-1000 Ljubljana, Slovenia

A surface-relief grating with a period of 30 pm is embossed onto the surface of magnetoactive elas-
tomers (MAE) under a moderate magnetic field of approximately 180 mT. The resulting structure,
consisting of parallel stripes with two distinct reflectivity coefficients, is characterized via diffrac-
tion of a He—Ne laser beam in a reflection geometry. Owing to a magnetic-field-induced plasticity
effect, the grating remains stable on the MAE surface for at least 90 hours while the magnetic field
is maintained.

Upon removal of the field, the diffraction efficiency rapidly decays and vanishes within a few min-
utes. This effect is significantly more pronounced in MAE samples with a higher iron filler content
(80 wt%) compared to those with lower content (70 wt%). A simple theoretical model is developed
to describe the observed dependence of diffraction efficiency on the applied magnetic field. The
results highlight the potential of MAEs as magnetically reconfigurable diffractive optical elements.
Furthermore, the presented approach offers a convenient method for studying the micrometer-scale
dynamics of magnetically induced plastic deformation in MAEs [1].
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Figure 1: Schematic illustration of the write-read—erase process of an embossed surface optical
grating.
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