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I.,1,: Pump light; C,: Coupler; WDM: Wavelength division

multiplexer; E,_ , E, : Lasing fields output from ring @ and ring b

PC, ,PC, ,PC, ,PC, : Polarization controllers;P, , P, ; Polarizers
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Fig.1 Polarization controlling scheme
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(d/dt)E, = -k, (E, - jnoE,cos B) +g,E,D, (1)

(d/dt)E, = —k,(E, —jnoE,cos B) +8,E,Dy (2)

(d/de)D, = - (1 +1,+1E,1*)D, +1,-1 (3)

(d/de)Dy = —(1 +1, + 1E,1*)D, +1, -1 (4)
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(d/dt)E, = -k, (E, - jnoE,cos a) +g,E,D, (5)

(/d)E, = -k, (E, -in.E,) +g,E.D, (6)

(d/dt)D, = = (1+1,+1E,1*)D, +1,-1 (7)

(d/dt)D, = - (1 +1,+1E,1*)D, +1, -1 (8)
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Fig.2 Chaotic attractor and waveform
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Fig.3  Chaos is controlled into a stable state by the coupling-
polarization with 8 =89.94°
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Fig.4  Chaos is controlled into a period state by the coupling-
polarization with g =73. 29°
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Fig. 5 Chaos is controlled into a another period state by the
coupling-polarization with 8 =73. 29°
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Fig.6 Chaos is controlled into a stable state by the fractional-
polarization with o =45°
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Fig. 7 Chaos is controlled into a period state by the fractional-
polarization with a =30°
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Abstract Methods of chaos controlled with coupling-polarization and fractional-polarization are presented. The
coupling-polarization controlling can control the coupling interaction to control chaotic lasing, and the fractional-
polarization controlling can control the fractional coupling polarization effect to control chaotic lasing. Numerically
simulations illustrate that chaos laser can be controlled into stable states and periodic states by parallel adjusting the
direction of the two coupling-polarization, or adjusting the direction of the fractional-polarization of a ring in dual-
ring erbium-doped fiber. The methods can be real-time dynamically effectively control chaotic lasing into stable
states and periodic states by adjusting real-time optical polarization angle.
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