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I approximate the 
galaxy as a sphere…

I am working 
on Terminator 3



Unexpected marriage?
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..from a common love…

Geometry



..from a common love…

Geometry

shared taste 

for problems

shared language

behavior  

dominated by

193  !



Bridge Culture & Language

• know the audience 

“good visual rendering is even negative” - Emanuel


• small steps – deeper citations



Computation

Experiments

Factor out physics

Build up physics

Complementary approaches,  

from opposing beginnings, 

meet at shared picture

(“capillarity is negligible” - Fabrice)



Hair in film:
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)

‣ Coiling inversion due to torsional buckling;

‣ Length of inversion scales with injection height;

‣ Excellent agreement with no fitting parameters.

Curvature Matters!

Silicone rod
d=1.6mm

vbelt = 0

✏ = 1

Experiments 
k=0.25cm-1

Simulations 
k=0.25cm-1

Experiments 
k~0cm-1Steady coiling:
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Assumptions 

|| 

Discovery  



More assumptions looking 
for collaborators…













Dynamics governed by 

(a) surface tension

(b) inertia of air (neglect liquid inertia) 

(c) incompressibility of air

(d) soap film advected in airflow

Assumptions



Vortex Sheet Representation

Circulation =                         

velocity (air)
Temporal 

evolution surface tension 

(mean curvature)



Can you see the flow beneath the 

surface?



3D velocity field Surface velocity field



3D velocity field Surface velocity field



3D velocity field Surface velocity field

Curl-free

Divergence-free

Bijection!



3D velocity field Surface velocity field

Curl-free

Divergence-free

Bijection!



Surface mesh



Surface mesh











Physical experiment [Pan et al 2009]

Our approach



Our approach       Unstructured tet mesh 
                                      [Quan et al 2009]
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Experiment [Bico et al. 2004]

3
9





dripping

flow along 

hairs

cohesion





Thank you!


