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Universalities in soft living matter

Amyloid fibrils RNA granules Active matter

BrangwynngHyman Lab]  https://www.youtube.com/watch?v=Ei

mBzUSmak8
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distribution, breakage & drop size distribution
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Active matter

https://www.youtube.com/watch?v=Ei
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Fundamentally nofequilibrium
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AConcept of universality

AUniversality of incompressible active
fluids
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I Ordered phase (2D)

A Active polymer networks
AOutlook & summary



What are incompressible active fluids?



Wound healing assay

https:// www.youtube.com/watch?v=v9xq GiRXeE



https://www.youtube.com/watch?v=v9xq_GiRXeE
https://www.youtube.com/watch?v=v9xq_GiRXeE
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Missing elements:
A Cellsare motile-> Needactiveterms like(¢d o )&
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NavierStokes description?

b 2%y 2 dz3 K H

Missing elements:
A Cellsare motile-> Needactiveterms like(¢d o )&

A Fluctuations can be importast Gaussian noisé?
A No Galilean invariance prefactorof may not be 1
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There can be infinitely many mored terms
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The perils of parameter fitting

A John von Neumanndwith four
parameters | can fit an elephant, and
with five | can make him wiggle his
trunk.£

Mayer,Khairy& Howard (2010) Amer. Bhysics



With so many parameters, can we
ever say somethingheaningful
aboutthe phenomenon?






Universality in physics

Ferromagnetism with an easy axis at Phase separation in mutiomponent
criticality lipid membrane at criticality

t o

Y As the measurement is at a larger and larger
length scaled© H)

Ising modelO 0B 4 i i

Proved by renormalisation group methods

b LR
Kenneth Wilson, Nobel prize 198~



Renormalisation group transformation

Ho — f dr {(\73(1‘)}9 +10S(0)2 + uoS(r)* + g6S(r)° + A(VS(r)* + .. ]

1. Coarse grain out short wavelengi® ( & ) fluctuations
g 2. Rescale
3. Renormalise



Data from Hug@®uminitCopin
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