Local Motifs and the Rise of Solidity in Deeply Supercooled Liquids
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Introduction. We investigate the role that Locally Favoured Structures (LFS) play in the emergence of the solid-like behaviour of glassy systems in
numerical simulations. To do so, we start from extremely cold configurations (T~0.97Tg) and perform a shear experiment testing the zero-temperature
imit of a set of rheological properties. We distinguish the more plastic and the more elastic regions and correlate them with the localisation of the LFS.

1. Generating highly structural configurations via importance sampling of trajectories
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2. Probing the mechanical response in the Athermal Quasistatic Limit

Dynamcis [2].

. L, 15—+ + -+ . Fig.3 The TPS | | " | Fig. 4 The
The relation between solidity ano Eq.1 The - 38% 439 umbrellas provide 11 T potential energy
icosahedral order is probed through a 1'=0 equgtions of 10 | consistent | - for differer?t values
'heological test: the sample is sheared at i, — rig + 1,0y TOROn are 33% o070} ensembles of of the strain
. fully | configurations O1 | T illustrates the
1=0 and performs a succession of riy — i, deterministic £ 1 I characterised by | ™ Plastic event | guccession of
affine deformations (at constant | ~ witha | large values of the plastic events.
shear rate) and potential energy "iz 77 Tiz  constant 01 .| | concentration of —1 | 2
minimisations [3]. shearrate 7. 02 (0.4 (.  lcosahedra, 0
strain
13A 1
3. More icosahedral structures enhance the yield stress and the elastic modulus
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4. The plastic events occur outside the icosahedral clusters
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