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Emergent states in complex systems with multiple
time scales

G Ambika
IISER, Thiruvananthapuram

Many real-world systems are complex systems having interacting
subsystems that differ in their intrinsic dynamical time scales. Then their
nonlinearity, heterogeneity in time scales and nature of interactions can
lead to many interesting and complex emergent states. The systems may
self-organise leading to suppression and recovery of oscillations, frequency
synchronisation, locking or suppression and chimera states etc.

In this talk I will introduce such phenomena that occur in systems coupled
on networks, including the transitions in their dynamical states and
related cross over phenomena. The spatial and temporal order in a
community structured network of neurons will be presented as an
illustration. I will also present a new type of chimera state, called
frequency chimera, where the coherence and incoherence among the
systems are defined with respect to the frequency of their oscillations. The
systems, starting with random initial conditions, self-organise to form
structured patterns with spatial domains of coherence coexisting with
domains that are incoherent in frequencies. Our study has relevance in
understanding such spatio-temporal patterns observed in real-world
systems where mismatch in timescales is natural and prevalent, like
neuronal systems, power grids, and social networks.
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