
Editorial: Soft Matters

In 1991, French scientist Pierre Gilles de
Gennes received the Nobel Prize in Physics
“for discovering that methods developed for
studying order phenomena in simple systems
can be generalized to more complex forms of
matter, in particular to liquid crystals and
polymers” [1]. Now credited as the “father”
of soft matter, de Gennes showed how
disparate problems at the interface of phys-
ics, chemistry, and biology share many
key features, and can be treated with similar
approaches borrowed from statistical
mechanics and thermodynamics [2]. At that
time a relatively small but vibrant branch
of physics, distinct from hard condensed
matter, soft matter encompassed “squishy”
materials like polymers and biopolymers,
foams, liquid crystals, complex fluids, and
membranes.

Less than three decades on, soft matter has
burgeoned to include seemingly unrelated
topics such as patchy particles [3,4], DNA
assemblies [5], and granular packings [6,7].
Origami-inspired materials [8,9] and self-
propelled colloids [10,11,12] are hot topics
studied by soft matter scientists worldwide.

No longer confined to “squishy” systems, it’s the puzzles posed, the questions asked, and the
tools used to address the problem that make it soft.

Soft matter problems are challenging and messy due to their many-body nature, the
importance of interactions across many length and time scales, the existence of metastable
states, their often complex geometry and topology [13], and long relaxation times [14]. Active
matter [15], where materials are driven out of equilibrium through the input of energy,
challenges standard statistical mechanical treatments despite exhibiting emergent, self-
organized phenomena similar to that seen in thermodynamic systems [16]. This has become
a fast growing subset of soft matter [17].
Inherently, soft matter is interdisciplinary, bringing together chemists, material scientists,

chemical engineers, applied mathematicians, mechanical engineers, and, of course, phys-
icists. This enables scientists working in this field to bring a range of experiences,
viewpoints, and approaches that together provide vitality and accelerate progress. Soft
matter not only spans professional societies, but also permeates many different APS units
and the Physical Review journals. Recognizing this, a new APS Topical Group on Soft
Matter (GSOFT) [18] was formed in 2014 as a “home” for soft matter. With well over 1300
signatures, the petition to form GSOFT received broad, enthusiastic support across the APS.
Debuting at the upcoming 2015 March meeting in San Antonio, GSOFT is sponsoring and
co-sponsoring over 700 presentations, with focus or invited sessions on topics including
swimmers, reconfiguring and actuating soft matter, jamming in granular media, and soft
matter nanophotonics.

FIG. 1 (color online). Examples of soft matter
systems. (a) Gravity driven instabilities in poly-
acrylamide gels (adapted from [19]). (b) Two
tangled C. elegans worms (reproduced from
[20]). (c) Phase separation of clockwise and anti-
clockwise rotating spinners (adapted from [21]).
(d) Optical microscope images (top) and simula-
tions (bottom) of colloidal capsules buckling under
external osmotic pressure (adapted from [22]).
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New materials, technologies, and medical breakthroughs rely on continued discoveries and
innovation in soft matter. With more young physicists going into soft-matter related fields than
ever before, this is indeed an exciting time for our community.
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