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Period Chaos Controlling in a Gain-Modulated Semiconductor Laser
by Delay Polarization Feedback

Yan Senlin

(Department of Physics, Xiaozhuang University , Nanjing,Jiangsu 210017 ,China)

Abstract Control of chaos in a gain-modulated feedback semiconductor laser is studied via performing the dual-
polarizing light. The laser dynamic physical models of the delay feedback orthogonal polarizing light, the =/2-rotated
polarization, the synchronous polarizing directional light are presented, respectively. The chaotic laser can be
controlled by adjusting the mirror in external optical path to control the delay time of the polarizing light, or
conversing one polarizing light at another polarizing direction, or compensating phase of polarizing light via the
polarimeter. Numerical results illustrate that the chaotic laser can be controlled to periodic states.
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Fig. 1 Control of chaotic laser with orthogonal polarizing

dual-optical-feedbacks
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Table 1 Parameters of laser

Parameter Value Parameter Value
Length / pym 350 B/ cm®e+s ! 1.2X1071
Width / pm 2 C/em' «s ' 3.5%X10°%
Depth / pm  0.15 | E | /m ¥ 1.6619X10"

r 0.29 a/ cm? 2.3X1071'

- 3.8 B 6
a/ cm! 49 I/ mA 30

m 0.08 w/ rad «s ' 1438X10"
f/GHz 1.5 ng / cm”? 1.2X 10"
A, /st 1.0X10°
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0.008, &, =0.005, [ 3(a) i~ H AL 30 ns
e B RA 1.5 GHz iR, [ E,
PRIGCATE 10~30 ns WHE L EHET 1.5 GHz 1y
JAZS H E w46 2 B i d ot TERES.
YA E 3(b) W8 7E 40~50 ns E, R REE T
W E, feARotE T F R E a7 B 3 (o W
SR AT R B A AR . B4 25—k
P o 2 JE S A AR ot AR R S 8O o, = 1. 8 ns,
7, =2.2 ns, k, =0.008, k£, =0.01, HH,K 4(a)
O I E AR PRGN E |, i 4% 56 78 42 i 3k B o H
SRR T E, AR O C 8 58 el ot iR
a‘z%ﬂa E, fm ¥ 06 g, H R A2 £y 1.5
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Fig. 2 Typical chaotic laser attractor
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Fig. 3 Dual-polarizing feedback control. (a) Intensity;
(b) Periodic attractor in three-dimensional phase
space; (c¢) Periodic attractor in two-dimensional

phase space
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Fig. 4 Another dual-polarizing feedback control. (a)Intensity;

(b) Periodic attractor in three-dimensional phase space
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Fig. 5 Single-polarizing feedback control. (a)Intensity;

(b) Periodic attractor in three-dimensional phase space
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Fig. 6 Control of chaotic laser with =/2-polarization
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Fig. 7 x/2 rotated polarization feedback control. (a)Intensity;

(b) Periodic attractor in three-dimensional phase space
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Fig. 8 Synchronous polarizing directional control. (a)Intensity;

(b) Periodic attractor in three-dimensional phase space
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