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Background

With self-propelled velocity, nematics may deviate from
aligned ordered state to form pairs of topological defects.
In 3D, such defects will be line-like and the simplest
model is disclination loop. To analyze the location and
density of defects can strongly help us understand the

configuration and dynamics of active nematics. Sl - - |
DeCamp, et al, Nature, 2015 J. Binysh, et al, Phys. Rev. Lett., 2020

Instability Introduction

Unlike the previous research, in this project we focused on
the DRY system, namely there is no hydrodynamics
interaction or no solvent. This can help us understand
how only active force and filaments’ alignment influence
the emergent dynamics.

We aimed to investigate the instability of 3D active
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Question 1: What deformation appears first? By perturbation analysis on continuum description
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it is the most unstable. Conclusion: Bend will firstly go unstable

Question 2: How disclination loops emerge? By particle-based simulation (semi-flexible filaments)
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trial, every loop is wedge-twist.

G. Duclos, et al, Science, 2020
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Summary Future work
We investigated the initial instability period of active dry nematic. Check if there is another way of forming a loop.
The perturbation analysis shows bend is always firstly unstable. Investigate the evolving and interaction of loops.

A mechanism of forming a disclination loop was proposed. Check the results by continuum simulation.



