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Discrete simulations
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Driven grains

V Narayan, S Ramaswamy, N Menon - Science, 2007
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Liquid crystals
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Topological defects




cosmic strings in the early universe

crystal dislocations

magnetic monopoles in spin ice

topological insulators

guantum vortex in a superfluid
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Molecular motors
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Molecular motors
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Continuum equations of liquid crystal hydrodynamics

(Of + Uk&l;)@ﬁ — S.E'j — FHB




Continuum equations of liquid crystal hydrodynamics

(Of + "Uka,l;_)@ij — S.E'j — FHB

SU — ()\Eg'k + Qzﬂ)(@kj + 6;1,}/3) +

(Qut+ 0t /3) ABrj — Q) — 2M(Qsj + 0,/3) (Quudan)

Q1) = (Dhus — D)2



Continuum equations of liquid crystal hydrodynamics
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Q1) = (Dhus — D)2

H;,g_j — —(S.F/(SQU + (635/3)T1(6I/6QM)

F = K(Qij)7/2+ AQijQji/2 + BQi;QxQri/3 + C(Qi;Qi)* /4



Continuum equations of liquid crystal hydrodynamics
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Continuum equations of liquid crystal hydrodynamics
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Continuum equations of liquid crystal hydrodynamics
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Active term in the stress tensor

Active contribution to the stress - CQQB

Hatwalne, Ramaswamy, Rao, Simha, PRL 2003
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1D active flow
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<vv>: simulations
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Defect formation: bend deformation
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scaling of correlation functions with activity

correlation functions of

<—— velocity

vorticity and order parameter
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