
Outline 1/16

1. Introduction (1)

2. Introduction (2)

3. Rayleigh�Taylor Instability and water waves (1)

4. Rayleigh�Taylor Instability and water waves (2)

5. Rayleigh�Taylor Instability and water waves (3)

6. Rayleigh�Taylor Instability and water waves (4)

7. Rayleigh-Bénard convection (1)

8. Rayleigh-Bénard convection (2)

9. Open flows (1)

10. Open flows (2)



Figure 1. Rayleigh�Taylor Instability in a thin viscous film (Experiment : Christophe Clanet)



So far, we have not taken into account confinement effects and viscous effects.

In order to simplify, let's choose �1=0 ) p1=Cste and p1
0 =0 (free surface).
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Confinement : thickness H
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We expect the confinement to become important when H =O(1/k)
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Equations and boundary conditions:
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Laplace's equations give : ¡k2�'2(z)+ �'2
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Kinematic boundary conditions :
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Dynamic boundary conditions :
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Dispersion relation :
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to be compared with :

!2=¡gk+ 

�2
k3



h = Re(�hei(kx¡!t))= e!ItRe(j�hj ei(kx¡!Rt+�))= j�hj e!Itcos(kx¡!Rt+ �)
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The stability domain does not depend on H!
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Maximum such that d!?/dk?=0 :
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Waves : g!¡g
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Travelling wave
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Thin viscous film of thickness H (lubrication)

Hypothesis : "0= kH� 1
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We keep 0 only for p0.

Stress tensor for a Newtonian fluid
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