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In this research project, we investigated novel synchronization ?henomena
induced by frustration in a one-dimensional many-body system of nonlocally coupled oscillators.
Firstly, by continuously varying the phase delay of the interactions, we discovered critical
phenomena and novel spatiotemporal patterns analogous to directed percolation with two absorbing
states, particularly in the vicinity of an anti-phase region. Secondly, we showed that when
oscillators perform random walks on a lattice and both the phase delay and movement frequency are
varied, collective synchronization is enhanced by movement when the phase delay is close to
in-phase, while synchronization is inhibited when the phase delay is near anti-phase. Thirdly, in a
system with a large number of coupled oscillator groups, we identified a new metastable state
characterized by transitions between synchronized and desynchronized states.
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