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Experiments and modeling of active nematics reveal a novel
defect-ordered phase, in which motile topological defects
exhibit system-spanning orientational order. Such a defect-
ordered phase, which has never before been observed in an
active system, could enable new material properties such as
macroscale flow, self-healing, or spontaneous generation of
work.

(A-C) Observation of topological defects in experimental and
model active nematics. (A) LC-Polscope image of an
extensile microtubule system. Defects are identified by red
arrows and blue crosses. (B) Snapshot from a computational
model of extensile rods. Rod orientations are indicated by
color. (C) Director field predicted from a continuum theory
description of active nematics. (D) Macroscale motile
aligned defect phase. An LC-PolScope image of a
microtubule sample with dimensions 6¢cm x 2cm is shown.
The thick red lines indicate the mean orientation of defects
within each grid point (delineated by then black lines),
demonstrating that defects are aligned on cm-scales.
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