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Electromagnetism plays a crucial role in basic and applied physics
research. The discovery of electromagnetism as the unifying theory for
electricity and magnetism represents a cornerstone in modern physics.
Symmetry was crucial to the concept of unification: electromagnetism
was soon formulated as a gauge theory in which local phase symmetry
explained its mathematical formulation. This early connection between
symmetry and electromagnetism shows that a symmetry-based
approach to many electromagnetic phenomena is recurrent, even today.
Moreover, many recent technological advances are based on the control
of electromagnetic radiation in nearly all its spectra and scales, the
manipulation of matter—radiation interactions with unprecedented
levels of sophistication, or new generations of electromagnetic
materials. This is a fertile field for applications and for basic
understanding in which symmetry, as in the past, bridges apparently
unrelated phenomenafrom condensed matter to high-energy physics.
In this book, we present modern contributions in which symmetry
proves its value as a key tool. From dual-symmetry electrodynamics to
applications to sustainable smart buildings, or magnetocardiography,
we can find a plentiful crop, full of exciting examples of modern
approaches to electromagnetism. In all cases, symmetry sheds light on
the theoretical and applied works presented in this book.



