P J M C ok e 26-30 octobre 2026
congrés de
physique de la
Candansée en T université P
2 O 2 6 France ) de Toulouse (S FP Pviiaue

Journées de la Matiére
Condensée

https://imc2026.sciencesconf.org/

MMMO3: Soft, deformable solids: from fundamentals
to applications

Organizers: Nicolas BAIN (ILM, CNRS), Ambre BOUILLANT (MSC, CNRS), Martin COUX (SVI,
CNRS/SGR), Claire DESSALLES (ILM, CNRS), Vincent BERTIN (IPNHYNI, CNRS), Antoine
MONIER (LOF)

Invited Speakers: Manon L'ESTIME (LadHyX, CNRS), Chris MACMINN (University of
Oxford), Irene NAGLE (Delft University of Technology)

Content:

Soft solids are materials which qualify as solids, but that are easily deformable to large extents in
stretch, shear, compression, or bending. Daily-life examples encompass the tissues in our body, the
food in our plates, and the glue of our tapes, to name a few. On a larger scale, soft solids are
omnipresent in the biological world, in cosmetics, in the food industry, and in civil engineering. In the
past 15 years, the consequences of their softness have been under intense scrutiny by the physics
community. Their response to minute forces was coupled to capillarity [1-3] (Fig.1 A), phase change
[4-9] (Fig.1 B), lubrication [10] (Fig.1 C), adhesion [11-12] (Fig.1 D), friction [13-14], osmotic fluxes [15]
(Fig.1 E), cell locomotion and growth [16-18] (Fig.1 F), and so on. In parallel, their ability to
accommodate large deformations was exploited in shape morphing designs [19] (Fig.1 G), and studied
in the context of fracture and puncture [20-21] (Fig.1 H). Applying this recently acquired knowledge to
solve pressing world challenges, however, will require associating many of these fundamental aspects
and an all- around understanding of the effects of the material compliance.

In this mindset, this mini-colloquium aims to gather the vast physics community which investigates
and leverages softness in solids. We hope that crossing the points of view will foster productive
collaborations at the intersection of different softness effects, and trigger reflections on the applicative
potential of soft solids.

This mini-colloquium falls within the topics of the GDR Mécanique et Physique (MePhY), the GDR
Interfacial Soft Matter (ISM), the GDR SoPhy (Soft Physics for Hard Materials), as well as the GDR
Solliciter LA Matiére Molle (SLAMM), and is supported by the SFP’s Physics & Life division.
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Soft solid

Figure 1. (A) X-ray imaging of a three-phase contact line [4]. (B) Phase separated droplets in a soft
matrix [8]. (C) A bead sliding down soft solid deforms it [11]. (D) Glass bead adhering to a soft solid
[12]. (E) A soft membrane separates two fluids in a microfluidic channel [15]. (F) Forces exerted by a
dictyostelium cell on a soft substrate [16]. (G) ‘Tepee’ structures formed as lamellae adhere together
after rinsing and dryng step [6]. (H) Fracture propagating in a soft hydrogel [21].
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