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Effective active stress in collective behaviours of active matters
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In this project, we have performed numerical simulations and theoretical
analyses for collective behaviours of active matters. A particular focus is on how the microscopic
dynamics of self-propelled particles are related to macroscopic quantities. We have performed
numerical simulations and mean-field-type analyses for the collective motions of bacteria and
computed effective diffusion constants and macroscopic responses to external fields. The results
were compared with experiments, and we found a qualitative agreement. We have also studied, using
machine-learning techniques, coarse-graining and estimation of parameters in macroscopic equations
from the data of microscopic particle dynamics.
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