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Chiral symmetry breaking, i.e., the absence of mirror
symmetry, is a pervasive phenomenon encompassing from
self-organizing galaxies to the molecular architecture of
biopolymers. In materials science this is a relevant is-
sue in self-assembling processes, as well as in asymmet-
ric catalysis. Although spontaneous chiral resolution has
been observed during aggregation of either chiral or achi-
ral molecules, we are in general unable to realize a robust
process of chiral selection. Here we report a novel phe-
nomenon of chiral selection in self-assembled condensates
of achiral amphiphiles1. The handedness of chiral tex-
tures, reproducing the collective rotational component
of the molecular orientation inside submillimeter circular
domains, is correlated with the sign of a vortical stirring
in the aqueous subphase. We propose an explanation
based on the distinctive kinetics of topological defect an-
nihilation during domain coalescence at the initial coars-
ening stage of a phase-separating monolayer. Different
from dichroism-based techniques, applied to supramolec-
ular aggregates, we here directly observe how a macro-
scopic chiral force may be imprinted downscale during
bottom-up molecular assembling.
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FIG. 1. The enantiomeric excess, eeCW , is plotted as a
function of the rotating rate of the stirrer, Ω. BAM images
with an ensemble of the chiral mesostructures after 5 minutes
under 1000 r.p.m. stirring are shown next to each branch,
along with a sketch of the resolved in-plane orientational field.
Qualitatively, BAM textures appear as three black brushes,
with either two upwards brushes (CCW orientation) or two
downwards brushes (CW orientation). The maximum reflec-
tivity appears in the first and third quadrants of the domains
for CW and CCW orientation, respectively. White bar corre-
sponds to 100 µm.
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