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What are the origins of long rangevelocity conellations
in dense active matter systems
1 for nearly arrested systems explained by
combinedeffect of persistent motion elasticresponse

we
notation g Henkes et al Nt Comm 2020

from
this

also c f Henkes Fily Marchetti PRE 2011
Bi Yang MarchettiManningPRX201

2 fordiffusive systems explainedby
persistent motion bulk modulus

Flenner Szamel EPL 2021
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Let's investigate self propelledparticles with a

simple two body interaction potential
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Here we consider 2 body potentials

where VCrip e.g

depends
on distance

f Vrij
E 121 2

betweentwo particles o o w

t an_4Y7Vlry
andni

cos0ixtsinOiya.with
Oi Milt Milt O

E angle experiences
white noise

with persistence

and 449 It FJijdlt.ly
low T SPP

light SPP

Making 2trajectory
Next start from solid like perspective



At highdensities wheresystem
would be arrested in

the absence of self propulsion we can define

a Daal Matrix describing
linear response

around a mechanically stable state
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The eigenvalues of this matrix are related to the

frequencies of the normal modes of
vibration
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and the histogramof is
the densityof vibrational
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vibration
complete basis set
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We can look at dynamics of dense SPP systemaround such a state

Let Foi be a mechanically stable inherent state

Let Sri be the displacementfrom that state
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or Or a v17Sri É an E

i i can also be represented in
normalmode basis

in Mule or ni É Ei



Note that can be linearized around to and
written as 2by2blockofdynamical matrix

is
Sri von tf Mig Sri AD

so projecting AD on the normal modes
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As shown in the appendix
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velocity correlation in fourier space
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correlations are
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lowest frequency
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There is a continuum elastic

formulation too But it has

very
similar logic
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B and M come from isotropic continuum
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So note that the correlation length in
both transverse longitudinaldirections

scales as gun 9 n t

Section2 Fluid like startingpoint

Verry briefly
discuss work by SzameltFlenner

What about dense liquids where there is

no elasticity or reference state

same eqn
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show the first term on RHS of 6

can be written so that it looks like

the interactionpart of the pressurestensor
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Appetite that the two pointcorrelationfufor weighM is
A dotproduct is just
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