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RESEARCH TOPIC FOR THE PARISTECH/CSC PHD PROGRAM
(one page maximum)

Field: Physics, Optics

Subfield: (Chemistry, Colloidal Sciences)

Title: Active Colloidal Gels

ParisTech School: ESPCI Paris | PSL
Advisor(s) Name: Olivier Dauchot

Advisor(s) Email: olivier.dauchot@espci.fr
Research group/Lab: Gulliver Lab

Lab location: Paris
(Lab/Advisor website): https://www.gulliver.espci.fr



Short description of possible research topics for a PhD: (10-15 lines in
English + optional figure)

Colloidal Gels are obtained from the aggregation of attractive colloids. Tuning the
density of particles, and the attraction strength and range allow us to control the gel
morphology. Embedding colloids, that can be activated by light, inside the gel, we can
form an active material, the response of which is controlled by light.

The main goal of this project is to study experimentally the coupling between the
activity level and the mechanical properties of the gel. In particular, one expects the
strain field induced by the active forces to induce a feedback on the active units,
eventually leading to some form of collective actuation. Unveiling such a process would
be a major breakthrough both in our understanding of living bodies and I towards the
design of new functional materials.

Required background of the student: (What should be the main field of study
of the applicant before applying?)

A good knowledge of colloidal and interface science is mandatory. Being at ease with
micro-manipulation, confocal microscopy is useful too. Finally mentoring data-
processing using Matlab or python is important too.

A list of 5 (max.) representative publications of the group: (Related to the
research topic)
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