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Analytical and numerical Active Matter:

·θi = 2Drξi
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Equilibrium Monte Carlo:  = flat measureG(ϵi )
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‣  D. Levis, L. Berthier, Phys. Rev. E 89, 062301 (2014).

Active kinetic MC: , time correlated such that 

Active kinetic MC:  - persistence length

g(ϵi → ϵ′ i ) ϵ′ i ≃ ϵi
λ
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v0 = ϵ0
dt

= const .

dt → 0

t = n dt ,
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Motility-induced phase separation

Pressure

For  pressure diverges as dt → 0 ∝ 1/dt

1/dt
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 = random walk in 

      a harmonic potential

g(ϵi → ϵ′ i )
ϵi

 = instantaneous jumps on a circle

                      under some finite rate
g(ϵi → ϵ′ i )ϵi

·θi = 2Drξi

Active Brownian Particles
·ri = v0 u (θi) + ∑

j≠i
F (rj − ri) + 2Dtηi

Active Ornstein-Uhlenbeck Process
·ri = vi + ∑

j≠i
F (rj − ri) + 2Dtηi

τ ·vi = − vi + 2Dvξi

Run-And-Tumble Particles
·ri = v0 u (θi) + ∑

j≠i
F (rj − ri) + 2Dtηi

 with θi(t) = θi(t − Δt) , P(Δt)

Active Random-Acceleration Process
·ri = vi + ∑

j≠i
F (rj − ri) + 2Dtηi

 reflecting boundaries at ·vi = 2Dvξi v0

M ({r, ϵ} → {r′ , ϵ′ }) = g (ϵ → ϵ′ )[ α W ({r, ϵ/α} → r′ )
+(1 − α)∫ dξ G(ξ) W ({r, ξ} → r′ )]

Pn+1 (r′ , ϵ′ ) = ∫ ∫ M ({r, ϵ} → {r′ , ϵ′ }) Pn (r, ϵ) dr dϵ

Discrete-time Master equation

ϵi
 = random walk inside a circle 


                      with reflecting boundaries
g(ϵi → ϵ′ i )

 = random walk on a ringg(ϵi → ϵ′ i )
ϵi

‣  J. U. Klamser, O. Dauchot, J. Tailleur, PRL 127, 150602 (2021).
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Simple way to check? 

       

                       

&ideal = &passive

ρbulk kBT ∝ ρbulk

+ &active
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