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【Purpose and Background of the Research】
The final goal of this study is to determine a
method for furthering the advancement of a new
energy-saving intermaterial fusional function that
features a highly efficient utility implementation
using electric field effects to develop functions that
cross material boundaries. In this study, we focus
on magnetism for establishing a method to freely
manipulate magnetism in typical metals by using
electric field effects. We recently discovered that
applying an electric field to a 3d transition metal
magnet makes it possible to enhance or lose its
ferromagnetic order [1,2]. By using this means, it
may be possible to electrically convert metals that
are not magnets in nature into magnets. This is
expected to pave the way for groundbreaking
technologies of freely manipulating magnetic
properties. In addition, this study is expected to
verify and further the understanding of the
underlying physics. We lead the field of spintronics
through this Scientific Research.

Nickel is ferromagnetic, although copper is not. If a
single electron can be removed from copper, would
it be possible to make copper ferromagnetic? The
objective is to control the magnetism of the metal
freely using an electric field.
We also discuss the application of the above
techniques to nano-structures and the energy
conservation of magnetic recording elements
through magnetization switching by electric fields.

【Expected Research Achievements and
Scientific Significance】
It is possible to tune the characteristics of
magnets during fabrication. However, controlling
the characteristics of a magnet electrically after
fabrication has not been possible thus far. Thus,
the proposed technique can potentially be a new
material searching method. This technique
should help to produce a more detailed
understanding of the underlying physics of
magnetism. Such an understanding can lead to a
common technology foundation that would extend
【Research Methods】
“electric field effects” to new technologies based
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