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Abstract
In recent years, there is a surge in the research of a special kind of materials known as multiferroics which exhibit ferroelectricity
and magnetism simultaneously. A few years after the discovery of ferroelectricity, some materials were discovered which show
magnetic ordering in addition to ferroelectricity. On the basis of theoretical calculations, P. Curie suggested that electric polarization
in multiferroic materials can be induced by the application of magnetic field (in addition to electric field) and vice-versa. This
coupling of magnetic and ferroelectric orders is defined as magnetoelectric coupling and is measured in terms of magnetoelectric
coefficient (α) which is the product of both magnetic and electric susceptibilities of the material. The invention of magnetoelectric
effect has given a boom to the research in multiferroics and has opened up new possibilities in the technological applications of
these materials. The magnetoelectric multiferroics are used in mass media storage devices, magnetic actuators, multiferroic sensors
and many more industrial applications. The synthesis of a large number of multiferroic materials have been reported in literature.
However, very few of these have been shown to exhibit a finite magnitude of magnetoelectric coupling. The solid solutions of various
perovskites have been reported to exhibit multiferroic properties and very good magnetoelectric coupling. However, the selection
of composition of perovskites based solid solutions is a tricky task. It is also very difficult to maintain the insulating nature of the
material with increase in its magnetic properties. The insulation is very much required in the exact measurement of ferroelectricity
and magnetoelectric coupling. Various artifacts come into play during these measurements. We have tried to address these issues
in multiferroic solid solutions from physics and application point of view.
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