Phase oscillators &
entrainement



Two coupling models
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Stability (no fixed point)

Here a period 6 orbit
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Stability (period | orbits) le] >Tw
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Stability (period 2 orbits) le] >Tw
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Chaotic orbits

The trajectory fills a band (continuum)

theta_n+1
3
|

\\ \\\\\\\\7 AN\

le] > Tw



0=w+) o(t—nT)g(6(t))

0

1+ wT +g(0,-1)

60—

n —

)

0

(

e sin

g9(0)

U elay] ‘suqlo



Stability region |F’(6%)|<I

F’(0%) = 1+g’(0%)

<t -
o - TR
VN ..
D .
S .
@) ;
+
o
O -
Q- ./
__:.." stability (p d 1)
| | | | |
-4 -3 -2 -1 0



0=w+Y o(t—nT)g(6(t))

Op =0p_1+wT + g(0n-1)

e sin(6)

(1d,2)/e’u




0=w+Y o(t—nT)g(6(t))

Op =0p_1+wT + g(0n-1)

g(0) = e sin(0)




Remarks

* no chaos in 2D ODE system (but chaos in 3D)

* chaos in |D maps (discrete dynamical systems)

e complex behavior in the kicked phase oscillator



