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The cross coupling of magnetic and ferroelectric properties in multiferroic systems has
recently been investigated intensively due to its relevance in emerging electronic
applications’. An outstanding achievement of this research is the electric-field control of
magnetic states, offering important advantages in terms of fast and dissipationless operations.
Ferromagnetic and ferroelectric composite systems provide a particularly promising pathway
towards the efficient electric-field control of the magnetization®®, owing to a strong
magnetoelectric coupling (MEC).

In this talk, I will present our recent results on room temperature multiferroicity and interface
MEC in Co/PbZrg,TipgO3 (Co/PZT) bilayers. We explore the statics and the dynamics of the
interface MEC in the sub-MHz regime by means of electric-field dependent optical
measurements. A complex signal is obtained in Co(5-10nm)/PZT bilayers, revealing a
multicomponent optical response. We propose a decomposition method to interpret these
measurements and to extract the magneto-optical component related to MEC from the overall
signal. The coupling mechanism in this system is found to be interface-mediated (i.e.,
electronically driven), as further demonstrated by complementary methods based on X-ray
magnetic circular dichroism measurements and density functional theory calculations. The
frequency dependence of the magneto-electric hysteresis loops allows for an analysis of the
dynamic properties of the interface coupling.
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