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Variation of system output for feedback coefficient 5, at 0. 2 with feedback phase-shift ¢,
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Table 2 Control effect of system corresponding to different phase-shift ¢y, and different feedback coefficient 5,

system interval of interval of interval of interval of

output single interval of single interval of single interval of single interval of

K state as periodic multiplicity periodic multiplicity periodic multiplicity periodic multiplicity

o =0 state state state state
0.044  multiplicity — 0,27 — — — — — —
0. 045  multiplicity —_ (0,27) — — — — — —
0.046  multiplicity (0,0.01) (0,01,0.29) (0.29,2.86) (2.86,3,27) (3.27,6.16) — — —
0.050  multiplicity (0,0.01) (0.01,0.67) (0.67,2.59) (2.59,3.55) (3.55,5.88) - - —
0.060  multiplicity (0,0.01) (0.01,0.86) (0.86,2.30) (2.30,3.88) (3.88,5.56) - — -
0.070  multiplicity  (0,0,01)  (0.01,1.02) (1.02,2.13) (2.13,4.24) (4.24.5.37,) — — —
0.080  multiplicity (0,0.01> (0.01,1.14) (1.14,2.02) (2.02,4.42) (4.42,5.01) — — -
0.090  multiplicity (0,0.01) (0.01,1.22) (1.22,1.93) (1.93,4.55) (4.55,4.88) - — —
0.100 single-period — (0,1.29) (1.29,1.57) (1.57,1.58) (1.58,1.87) (1.87,4.62) (4,62,4.81) (4.81, 2m
0.200  multiplicity (0,0,06) (0.06,6.23) (6.23, 21 — - - — -
0.300 multiplicity (0,0.02) (0.02, 2w — — — — — —
0.400  multiplicity (0,0.02) €0.02, 2x) - - - — -
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Table 3 Control effect of system corresponding to different phase-shift ¢, different feedback coeffcient n, and constant 5, at 0, 573

system interval of interval of

interval of interval of interval of
s output state o single o single o
multiplicity o multiplicity multiplicity
as ¢, =0 periodic state periodic state
0.1 multiplicity (0,0. 31 (0. 31,2.32) (2.32,3.81) (3.81,6.14) (6.14,27)
0.2 multiplicity (0,0.33) (0. 33,2.24) (2.24,3.46) (3.46,3.58) (3.58,3.72)
0.3 multiplicity (0,0.39 (0. 39,2.16) (2.16,3. 36) (3.36,5.77) (5.77, 27)
0.4 multiplicity (0,0.45) (0. 45,2.09) (2.09,3.68) (3.68,5.58) (5.58, 2m)
0.5 multiplicity (0,0.50) (0.51,2.01) (2.01,3.82) (3.82,5.38) (5. 38, 2x)
0.6 multiplicity (0,0.59) (0.59,1.92) (1.92,3.99) (3.99,5.13) (5.13, 2m
0.7 multiplicity (0,0.66) (0.66,1. 88 (1. 88,4. 28) (4.28,4. 86) (4.86, 27)
0.8 multiplicity (0,0.77> (0.77,1. 84> (1.84, 21 — —
0.9 multiplicity (0,0.87) (0.87,1.78) (1. 78, 27 — —
1.0 multiplicity (0,0.97> (0.97,1.69) (1.69, 27 — —
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Method of double-ring feedback phase-shift controlling
chaos for dual-ring erbium-doped fiber laser

Wu Fei', Jia Li', Wu Zhaoxia®, Kuang Minmin', Sun Yagian', Li Yong'
(1. College of Electrical Engineering , Yanshan University , Qinhuangdao 066004, China;
2. Automation Department, Northeastern University at Qinhuangdao, Qinhuangdao 066004, China )

Abstract: Two physical models of single-ring feedback phase-shift controlling chaos are discussed based on the method of
chaos controlled by coupling-feedback phase-shift and its physical model. The coupler feeds the output back and the phase-shift
controller controls the phase of feedback. Suitable feedback coefficient and apt feedback phase-shift can control the laser output in-
to chaos state, stable state or periodic state effectively. Moreover, the paper analyzes the method of double-ring feedback phase-
shift controlling chaos in detail,and the impact of feedback coefficient and feedback phase-shift on the model of double-ring is stud-
ied.

Key words: erbium-doped fiber laser; chaos controlling; single-ring feedback phase-shift; double-ring feedback phase-

shift



