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EXOTIC MATTER

ases, liquids and solids are the three most
common types, or phases, of matter that
we might think about day to day. But
these are not the only phases into which
matter can be classified. Consider, for instance, metals,
antiferromagnets, ferroelectrics, liquid crystals and
Bose-Einstein condensates or the many solid phases
into which liquids can crystallize.

There are numerous ways in which a large number
of particles can be ordered, whether the particles are
fundamental (such as electrons) or composite (such
as atoms and molecules). This ordering is determined
by the quantum nature, mutual interactions and
symmetries that govern the particles. Crucially,
the macroscopic properties of matter usually differ
substantially from those of its microscopic constituents.
In fact, numerous complex many-body systems show
emergent phenomena that are associated with the
‘whole’ but that cannot be understood solely in terms
of the fundamental laws that govern their microscopic
‘parts. This complexity is perhaps best encapsulated
in Philip Anderson’s ‘more is different’ idea, from his
often-quoted 1972 Science article, and is part of the
challenge and the beauty of condensed-matter physics.

In this Insight, we expose examples of matter
for which ‘more is different’ holds true in striking
ways. We venture into the enigmatic world of
supersolids and superconductors, as well as into
the frustrated landscapes inhabited by spin liquids
and spin ice. We take a look at the one-dimensional
confines of nanowires and carbon nanotubes, where
correlated electrons form liquids and solids with
unique properties that are determined by their low
dimensionality. And we dive deep into the exotic
realms of topological insulators and non-Abelian states
of matter, where quantum effects come with a twist.

We hope that these articles provide a window onto
the world of many-body physics, which controls
myriad aspects of the world around us, and we
thank the authors and reviewers for their invaluable
contributions.

Dan Csontos, Associate Editor
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