
DDAP13 @ Kyoto

Emergent Dynamic Patterns in 
Chemokinetic Active Matter with Fuel Consumption

1

Two mechanisms of fuel consumption

Basal Metabolic Regime (BMR)

Active Metabolic Regime (AMR)

The model: particle-based description

Chemokinetic active particles

ሶ𝐫𝑘 = 𝜇𝑣 𝜌local, 𝑛 ො𝐞𝑘 + 2𝜇𝑇 𝜉𝑘 , 𝑣 𝜌local, 𝑛 = 𝛼𝑛 − 𝜁𝜌local

Fuel

ሶ𝑛 𝐫, 𝑡 = 𝐷𝑐 ∇
2𝑛 + 𝐼 − 𝜆 𝑓 𝑛, 𝐫𝑘 , ሶ𝐫𝑘

𝑓 𝑛, 𝐫𝑘 , ሶ𝐫𝑘 =

න𝑑2𝐫′𝑛 𝐫 𝛿 𝐫 − 𝐫′ 
𝑘′=1

𝑁

𝛿 𝐫′ − 𝐫𝑘′ , BMR

න𝑑2𝐫′𝑛 𝐫 𝛿 𝐫 − 𝐫′ 
𝑘′=1

𝑁

ሶ𝐫𝑘′ ⋅ Ƹ𝑒𝑘′𝛿 𝐫′ − 𝐫𝑘′ , AMR

local consumption

global injection

diffusion of fuel

slowdown due to collision
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Mean-field hydrodynamics

BMR AMR

Particle-based simulation


