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Locally Favoured Struc‐
tures (LFS) in supercooled liq‐
uids are local particle motifs
that are energetically
favourable and linked to tran‐
sient short range order.
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We consider a simple binary mixture [1]
where icosahedral LFS have been ob‐
served. We manage to obtain high
concentrations of icosahedra via
Transition Path Sampling (TPS) [2].
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3. Rigidity correlates with icosahedral order

4. Plasticity anti-correlates with icosahedral order
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Evolution of the density of states as a
function of the applied strain. Saddles
disappear as soon as the external shear is
applied.

While the low temperature initially optimises the fraction of icosahedra nε, the shearing
protocol leads to a gradual fluidification.
This is strongly dependent on the initial fraction of icosahedra.

5. Long-lived vs short lived icosahedra
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The rigidity is mainly related to the icosahedra present in the initial configurations
(ε1) and not to the ones emerging during the shear protocol (ε2). In fact, ε1 are more
stable and they are associated to typically lower inherent state energies per particle.
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The large majority of the soft spots is not
localised into icosahedral regions, even when
these occupy the most of the volume.

Soft spots can be determined via a detailed analysis of
the modes [5]. They anti-correlate with the location of
the icosahedral clusters, suggesting that the plastic
events mainly occur outside the icosahedra.

6. Shear localisation
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Displacement field and icosahedral
order: shear-banding can be observed,
with much larger mobility in the regions
not occupied by the LFS structure.

Conclusions. Using biased sampling techniques, we obtained high
concentrations of LFS. These appear to be correlated with the hardening of the
rheological response.
The localisation of the LFS is anti-correlated with non-affine displacements
and mobility-triggering soft-spots, justifying the interpretation of the icosahedral
LFS as the backbone of the solid structure of the considered glass former.
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