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The circadian clock influences behavioral and physiological processes over a period of around 24 hours.
Recent studies such as [2] have shown that some synchronization at the level of an isolated population
of cells. Mathematical models of the circadian rhythm have already been developed for the dynamics
of the intracellular regulatory network. But it is inadequate for studying the synchronization in an
entire population.
To address this gap, an oscillator network model based on the Kuramoto model [1] is constructed
to represent cells and their progression through the circadian cycle. Different coupling terms based
on biological assumptions are created. Numerical simulations are carried out to explore the dynamics
of the model and show either a synchronized or desynchronized asymptotic behavior. In addition
to the numerical simulations, analytical results on the synchronization conditions in the model are
discussed, highlighting the influence of the form of the coupling term, initial conditions and particular
parameters.
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