Dynamics of oscillators globally coupled via two mean fields
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FIG. 1. A possible electronic circuit implementing two mean field coupling. It consists of
N possibly identical (within possible accuracy of realization) Wien-bridge selv-sustained oscillators.
Their equations are equivalent to the van der Pol equation. Two global couplings are organized via
the common resistive loads Ry and Ro. The voltages from these loads are fed back to all oscillators.
One voltage is fed back directly, while the other voltage is fed back via phase shifts units. Thus,

this scheme implements the basic model studied in this paper.
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FIG. 2. Compare the self-consistent solution and direct simulation results, the parameters

are the same with Fig. 3 in the main body.
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FIG. 3. The global order parameter of traveling wave states for ©; =0 and A = 0.5, as
functions of A. The values of O3 are (a): ©2 = —0.47; (b): ©2 = —0.67; and (c): O3 = —0.97.
Results are from simulations with a N=100 system and for each A, we plot the final order parameter

generated from 1500 random initial conditions.
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FIG. 4. Probability of the system ending up with incoherent state in 50 realizations

with random initial conditions. Parameters are ©; = 0, A = 0.5 and A = 0.2. The system

sizes are (a): N=10000; (b): N=5000, (c): N=1000 and (d): N=500. Red lines show the linear

stability boundaries according to Eq. (15)



