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In this talk we consider the generalized Kuramoto model

φ̇j = ω +
1

N

N
∑

i=1

g(φi − φj), j = 1, . . . , N, (1)

where φj ∈ S1 is the phase of the j-th oscillator, N is the number of the
oscillators, ω is the common frequency, and the 2π-periodic function g(φ)
describes the coupling.
We show that for N = 4 this system can demonstrate, in certain regions

of the parameter space, robustly chaotic attractors, with no stability windows.
We give a rigorous proof of the existence of these regions and provide explicit
conditions on the coupling function g(φ) which allow one to find them for
arbitrary 2π-periodic function g(φ). We also show that the presence of the
4th harmonic is necessary for the existence of the robustly chaotic attractors.
The theoretical results are applied to an example of the coupling function

with four Fourier modes: g(φ) =
∑4

k=1 Ak sin(k φ+ξk). In this case we find
the regions with robustly and non-robustly chaotic attractors numerically. It is
worth noting that the robustly chaotic attractors that we found remain chaotic
under small time-dependent perturbations (periodic, quasiperiodic), and any
network of weakly coupled, identical systems with attractors of this type is
also robustly chaotic.
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