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Mechanical strain engineering via flexible substrates offers reversible and continuous
control over thin film properties in a single sample, enabling access to deformation
states unattainable with conventional rigid substrates. While strain-induced modifi-
cation of ferromagnetic properties has been demonstrated in oxide thin films on mica,
systematic investigation of antiferromagnetic oxides remains limited [1,2].

We investigated the mechanical strain response of antiferromagnetic NiO and CoO
thin films deposited on muscovite mica substrates by molecular beam epitaxy un-
der controlled oxygen partial pressure. The combination of mechanical flexibility,
crystallinity, and high thermal stability of mica, enabling oxide growth at elevated
temperatures, makes it a suitable platform for strain-tunable antiferromagnetic sys-
tems [3,4]. X-ray diffraction confirmed (111)-oriented growth of the oxide thin films.
Uniform compressive strain was applied by bending the mica-supported films into
a cylindrical geometry. The magnetic response of the antiferromagnetic films was
probed using synchrotron-based X-ray magnetic linear dichroism (XMLD). Addition-
ally, magneto-optical Kerr effect measurements on Fe/CoO bilayers grown on mica
demonstrated how mechanical strain influences the exchange interaction at the ferro-
magnet /antiferromagnet interface.

This study extends mechanical strain investigations to antiferromagnetic oxide thin
films and provides experimental insight into strain-dependent magnetic behavior in
NiO and CoO.
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