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Overview of research activity

Numerical Methods
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https://docs.google.com/file/d/17YXWebwk30rznvZXQfoL5uUE7yuBysRu/preview
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Swimming bacteria
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The model

Dynamical field:

e Concentration field (O
o Polarization field P
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Landau-De Gennes Theory
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The active stress tensor
(815 +v- V)V — V- [O_pass I O_act]
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The Lattice Boltzmann Method

e Discretized version of the Boltzmann equation:
space and velocity
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Instability In active nematics

e Small activity: quiescent state
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s this turbulence??? @
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Hydrodynamic Turbulence

Hydrodynamic turbulence usually occurs in fluids at high Reynolds
numbers, a regime found when advective phenomena dominateover
viscous dissipation.

Universal scaling exponent -5/3 characterizes the statistical flow
properties of a turbulent fluids in the inertial range.

Energy cascades due to advective transfer, from typical injection
scales towards the dissipation scale where energy is consumed by
viscosity.
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Flows and energy injection
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Conclusions

e Instabilities of an active polar gel are able to setup a
coherent flow states that may end up into chaotic
dynamics

e Energy propagates at scales relevantly different from
the ones typical of energy injection due to the
non-irivial interaction between activity and
dissipative/reactive phenomena

e Acltive turbulence does not involve advection as
leading mechanism for the spreading of energy among
different length-scales
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