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Research report “Non-equilibrium behaviors of
entangled colloidal dispersions”

Yasutaka IWASHITA

Abstract

Entanglement interactions between anisotropic components of a condensed system are
dynamic because the interactions appear only when there are interacting forces between
the components or relative motions, playing significant roles in condensed systems under
mechanical non-equilibrium conditions. However, such entanglement interactions have been
elucidated only in very limited number of systems. We therefore experimentally study the role of
entanglement interactions in colloidal dispersions under mechanical non-equilibrium conditions,
by systematically designing entangling morphologies of colloidal particles. As a preliminary
study, we produced particles with systematically designed morphological or material property’s
anisotropy and investigated their effect on the non-equilibrium behavior of the particles. As the
result, we found the dependence of the translational motion of a particle on its anisotropy and
discontinuous transition of the translational kinetic mode depending on the external energy
input. There results demonstrate that our particles can be a good model experimental system
to elucidate entanglement interactions in condensed systems. In addition, our particles are also
interesting as an active matter which attracts attentions of researchers in the fields of soft

condensed matter and non-equilibrium systems.

Keywords: colloids, active matter, anisotropic particles, non-equilibrium phenomena, nonlinear

phenomena



