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Slow variables ���
Conserved quantities, Broken symmetries ���

Gradient expansion ���
(Toner,Tu 1995; Ramaswamy, Simha 2002 etc) ���

Generalized Hydrodynamics ���
P.C. Martin, O. Parodi, P. Pershan ���

Chaikin, Lubensky	


•  Actin (monomer+polymer)	

•  Myosin (bound, unbound)	

•  Momentum (force)	

•  Orientation-Polarization	


F. Nedelec et al 1997; K. Kruse, F. Jülicher, 2000; T. Liverpool, C. Marchetti 2002; I. ; H. Chaté 
2002; Aranson2005, B. Mulder et al 2005; T. Liverpool, C. Marchetti, J.F. Joanny, J.P. 2009. 



Conservation laws	
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Entropy production	
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ONE COMPONENT	

+ Maxwell+incompressible	
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K. Takiguchi,1991 
P.M. Bendix et al 2006 



P.M. Bendix et al	


Contractility measured in units of Pascal	

( like a pressure or an elastic modulus)	
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Nematic Hydrodynamics ���
(F.M. Leslie, F. Brochard, P.G. de Gennes, P. 

Pieranski, E. Guyon)	
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Spontaneous Frederiks transition	
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Active : Passive under ac electric field
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Nematic Tissues?	




Spontaneous Frederiks transition	
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