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Ferroelectric control of magnetocrystalline anisotropy at
Co/poly(vinylidene fluoride) interfaces J.P. VELEV, Department of Physics,
University of Puerto Rico, P.V. LUKASHEV, T.R. PAUDEL, Department of
Physics, University of Nebraska-Lincoln, J.M. LOPEZ-ENCARNACION, Chemi-
cal Sciences and Engineering Division, Argonne National Laboratory, S. ADEN-
WALLA, E.Y. TSYMBAL, Department of Physics, University of Nebraska-Lincoln
— Electric field control of magnetization is one of the promising avenues for achiev-
ing high-density energy-efficient magnetic data storage. Ferroelectric materials can
be especially useful for that purpose as a source of very large switchable electric fields
when interfaced with a ferromagnet. Organic ferroelectrics, such as poly(vinylidene
fluoride) (PVDF), have an additional advantage of being weakly bonded to the
ferromagnet, thus minimizing undesirable effects such as interface chemical modifi-
cation and strain coupling. In this work we use density functional calculations of
Co/PVDF heterostructures to demonstrate the effect of ferroelectric polarization of
PVDF on the interface magnetocrystalline anisotropy which controls the magneti-
zation orientation. We show that switching of the polarization direction alters the
magnetocrystalline anisotropy energy of the adjacent Co layer by about 50%, driven
by the modification of the screening charge induced by ferroelectric polarization.
The effect is reduced with Co oxidation at the interface due to quenching the in-
terface magnetization. Our results provide a new insight into the mechanism of the
magnetoelectric coupling at organic ferroelectric/ferromagnet interfaces and suggest
ways to achieve the desired functionality in practice.
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