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Films minces géo-inspirés

We develop a serie of laboratory-scale model experiments to explore the dynamics and instabilities of liquid thin
films inspired by geophysics [1,2]. Laccoliths are pockets of magma whose growth is accompa- nied by deforma-
tions of neighbouring rock layers. Within certain limits, these dynamic formations can be compared to liquid drops
covered with a thin elastic membrane. We revisit the classical experiments of free surface drop dynamics, by mod-
ifying the boundary condition at the interface.
We have built an experimental setup to observe the spreading and to characterize the typical lengths involved in
the problem using the fast checkerboard demodulation technique (FCD). We inject a fluid of viscosity µ and density
ρ through a glass plate on which we deposit a thin millimetric elastic membrane. This is performed at a constant
flow rateQ. Thus, the evolution of the height profile h(r, t) is described by the thin film equation in the lubrication
approximation whereD and T are respectively the bending stiffness and the tension of the membrane :
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Whatistheshapeandthedynamicsofafluidpockettrappedunderanelasticmembrane?Howdoesthecoalescenceoftwoneighbouringpocketstakeplaceinthisconfiguration?Howaredynamicregimesthenchanged?Wefirstreconstructthegeneralshapeoftheelasticdropandexhibitseveralspreadingregimesthatevolvefollowingscalinglaws.Wethentrytomatchtheshapeofeachregimetoanassociatedselfsimilarbehavior.Anumericalanalysisisalsoinprogressforacomparisonwiththeexperimentaldatasetobtained.
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