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uantum physics has come a long way
since its theoretical beginnings in the
early twentieth century. Techniques to
manipulate light and matter have become
increasingly sophisticated, facilitating fundamental
studies of quantum effects and inspiring new
technologies. From atomic networks to semiconductor
‘spintronics, seemingly disparate areas of research are
being driven by a shared goal — to harness and exploit
quantum coherence and entanglement.

Inevitably, these laboratory endeavours have
necessitated a new theoretical toolbox. The image of
a pair of photons zooming off in opposite directions,
each sensitive to the other through their quantum
entanglement, is conceptually tidy. But what happens
when describing the quantum properties of more
complex systems? This Insight on quantum coherence
and entanglement starts with a Progress article
that addresses the problem of ‘thinking big’: how
can entanglement be quantified or measured in a
system that comprises many particles and degrees of
freedom?

The reviews in this Insight highlight the exciting
experimental progress in such systems, covering a
wide range of physical settings. They describe both
bottom-up approaches, in which researchers strive
to achieve increasingly complex systems starting
from a very small number of particles and degrees
of freedom, and top-down approaches, in which
the individual and collective degrees of freedom in
larger systems are controlled. Ultimately, the goal is to
control many-particle systems at the quantum limit,
an attractive prospect for quantum simulation and
information applications.

As such, this Insight brings together varied
research. We trust, however, that you will find
coherence in this diversity.

Karen Southwell, Senior Editor
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