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Synchronization
temporal self-organization
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Social Slime Mold

Janus Swarmalators

sceron@mit.edu

𝒓𝑖

𝐿

𝐿

𝒙𝑖,2

𝒙𝑖,1

𝒙𝑖

Each agent is made up of two components; 
each component has its own phase

Pairwise interactions between components:
Component 1  Component 2
Component 2  Component 1
Component 1  Component 1
Component 2  Component 2

Reconfigurable Microrobot Collectives

Heterogeneous Microrobot Collectives

𝐽

𝐽1−2 𝐽2−1 𝐽1−1 𝐽2−2

𝐾

𝐾1−2 𝐾2−1 𝐾1−1 𝐾2−2

Dynamic Behaviors Bouncing Clusters
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Collective separates into 
two clusters that 
contract and expand, 
repel and attract each 
other cyclically

Collective forms one 
cluster and agents 
oscillate between 

the center and 
outer edges


