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Saffman Taylor fingers
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Finger thinning in a Hele Shaw 
cell

-’Observation of a finite time singularity in needle propagation 
in Hele-Shaw cells’
O. Greffier, A. Al Kahwaji, J. Rouch, and H. Kellay,  Phys. Rev.
Letts. 81, 3860, 1998.



Different phases 
different fingers



λ=λ0(1-t/tλ)a
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Finger thinning:



Inhibition of a finite time 
singularity

‘Inhibition of a finite time singularity in the droplet fission of a polymeric liquid’
Y. Amarouchene, D. Bonn, J. Meunier and H. Kellay. Phys. Rev Lett. 86, 3558 (2001)



Dynamics of thinning



Why?

ε=dVz/dz

ε=-2VR/hmin

constant for filament 



Rheological consequences

Balance between 
cappilary stresses and
elongational stresses:

ηEε0=2γ/hmin



Coalescence

‘Noncoalescencing drops’ Y. Amarouchene, G. Cristobal, and H. Kellay,  Phys. Rev. Letters, 87, 206104, (2001)



coalescence times and energy 
barrier



energy or energy per unit 
surface?



what sets the critical time?
Reynolds draining

dc ~ 1micrometer

tc=(A2µ/F)(dc
-2-di

-2)
A contact area
F=mg



Conformation 
statistics of a 
deformable 

line

‘Conformation Statistics of a Deformable 
Material Line in Two Dimensional 
Turbulence’
Y. Amarouchene and H. Kellay,    
Physical Review Letters, 95, 054501, (2005) .



waves on a liquid string?



Structure functions



Intermittency? non analytic behavior?



Conclusion

• Singularities arise often and sometimes 
come when they are not invited

• They can be inhibited

• They may be used to probe fluid properties

• They may help!


