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Collective behaviour comparable with 
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vPt(x, v)

U(x)

x
ϵ

dx
dt

= v−μ
dU(x)

dx
; dv

dt
= 2Dvξ(t)−μU′ (x)

v−v0 +v0

How do we also capture the 
confining potential?

G(ϵ)

ϵ−ϵ0 +ϵ0

Pn+1 (x) = ∫
+∞

−∞
dx′ ∫

ϵ0

−ϵ0

dϵ G (ϵ) W (x ∣ x′ , ϵ) Pn (x′ )G (ϵ) W (x ∣ x′ , ϵ)

⟨Δr(t)2⟩ = 2D t

Kramers-Moyal expansion

∂Pt(x)
∂t

= D
∂2

∂x2 Pt (x) − μ
∂
∂x

U′ (x)Pt(x)

dx
dt

= − μU′ (x) + 2Dη(t) , β = μ/D−μU′ (x)

Correct active dynamics, but NO interactions. + Interactions (and thermal noise).
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 - persistence length
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Test EQUIVALENCE with  

Langevin models !?



dri

dt
= vi(t) + μ∑

j≠i
F(rij) + 2D ηi(t)vi(t)

How to test?
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