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Feedback Control of Spatiotemporal Chaos in Photorefractive
Ring Oscillator
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Abstract With the feedback technique, the spatiotemporal chaos is controlled in the photorefractive ring oscillator.
Numerical simulation results show that the fixed value feedback and variable feedback technologies both can realize the control
of spatiotemporal chaos. When the photorefractive ring oscillator system parameters are confirmed, the control of
spatiotemporal chaos is realized based on the fixed value feedback. In addtion, the system has the minimum feedback
coefficient and the maximum feedback light intensity to realize spatiotemporal chaos control. So the reasonable feedback
coefficient and feedback light intensity must be chosen in order to control the spatiotemporal chaos. The feedback technology
can not only be used to realize the one-dimensional spatiotemporal chaos control, but also the two-dimensional control, and
simultaneously the two control results are similar.
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Fig. 2 Evolution of spatiotemporal chaos in photorefractive ring oscillator (Qr=1.25,D=0.2).

(a) Variation of one-dimensional amplitude; (b) two-dimensional spatiotemporal pattern
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Fig. 3 Bifurcation diagrams of variations of system output state with feedback coefficient and feedback optical intensity.

(a) Variation of output intensity with feedback coefficient when I,=0.1; (b) variance of output intensity
with feedback optical intensity when £=0.04
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Fig. 4 Feedback control of spatiotemporal chaos in photorefractive ring oscillator when feedback intensity is confirmed.

(a) k=0.05, time sequence of the 10th grid point; (b) £#=0.05, spatiotemporal evolution; (c) £=0.08,
time sequence of the 10th grid point; (d) £#=0.08, spatiotemporal evolution; (e) #=0.1, time sequence of the

10th grid point; (f) #=0.1, spatiotemporal evolution
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