Is Liquid Shear Elasticity a typical case of survivorship bias in physics?
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The survivorship bias involves making a selection by ignoring tests that do not conform to expectations or to
dominant theories leading to an erroneous conclusion. The history of fluid physics is littered with ignored signals,
beginning with the forgotten H. Navier's observation (19th century). Navier notes that the resistance of a fluid to
flow depends on the substrate, that water flows three to four times slower near glass than near a copper substrate.
When we move away from the wall, the results become independent on the scale and the substrate. The non-slip
conditions were established while they are not valid at every scale... B.V. Derjaguin showed in the 90s that liquids
like water is not viscous at several microns scale but exhibit a low-frequency shear elasticity - a solid-like property
- associated with collective interactions of molecules. These crucial conclusions were not discussed and were
forgotten. Today the identification of thermal changes that occur without a heat source in submillimeter flow of
Newtonian liquids contradicts the incompressibility invariance imposed in molecular models. Liquids are capable
of converting mechanical energy into thermal energy (thermoelastic conversion) [1,2]. Non-equilibrium
temperatures constitute strong evidence for the excitation of long range elastic (collective) correlations. These
elastic correlations extend over a large frequency domain enabling a phonon-like coupling with a solid substrate.
We will show by inelastic scattering that a dynamic liquid-solid coupling exists that deeply modifies the solid
dynamics (Fig.1). These new results point out the importance of non-extensive models [3] containing ingredients
for a time-space mesoscopic description, and the consideration of a phononic propagation of thermal waves.
Kostya Trachenko was a pioneer in the phononic interpretation of liquid physics [5]. His ideas continue to inspire
these pages.
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A dynamic coupling between a solid surface (sapphire) and the water molecules modifies the
vibration (THz) deep in the solid and generates non-equilibrium phonons (black curve: dry crystal,
orange after 3 hours and blue curve after 6 hours). Data from [4] carried out at room temperature.



