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1. The Li-Sprott Oscillator: A Simple 4-D Lorenz 1 like System

Let us consider the 4-D Li-Sprott nonlinear Oscillator:
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first studied in Li C, Sprott J C, nNCoexli sting hid
4-D si mpl i fi ed L orBfurzChaog, 2014 240 , |
1450034, where a, b are fixed parameters.

This system has no fixed points and can remarkably support the
coexistence of stable limit cycles and strange attractors!



2. Coexistence of limit cycle and strange attractors

Fig. 1. Limit cycle
coexists with a
symmetric pair of
strange attractors at
a=7,b=0.1 (green
and blue attractors
correspond to
symmetric initial
conditions and red
limit cycle occurs near
the origin.

Fig. 2. What is
particularly interesting
are the intertwined
basins of attraction  of
these solutions shown
on the right

(blue for the limit

cycle, green andred
for the strange
attractors.
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Let us now consider 100 of these oscillators on aring of the form:
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where each oscillator is coupled to P = 20 of its right and 20 of its
left neighbors, obeying the equations of motion:
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where d is the coupling parameter,a=7,b =0.1.



3. Formation of perfect and imperfect chimeras

Let us see what happens as the coupling parameter d is increased.:

Fig. 3

(a) Asynchronous state

of limit cycles at

d=0.002 , (b ) a perfect
one - headed chimera
state at d=0.005, (c) a
perfect 2 - headed
chimera with d=0.007 ,
and (d) aperfect4 0
headed chimera with
d=0.009, all for random
initial conditions, x in
[1T15,15], z in [ 130, 30]
in the the x-z plane.



