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Optimal Design of Cross-Phase Modulation Points for
Semiconductor Optical Amplifier
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Abstract In this study, we proposed an experimental scheme for measuring the nonlinear phase shift generated by
cross-phase modulation using a Fizeau interferometer. Subsequently, a formula was comprehensively obtained for
evaluating the phase shift under different probe light powers, control light powers, and bias currents. The results
denote that the nonlinear phase shift exhibits a monotonically increasing relation with the control light power and the
bias current, and in contrast it exhibits a monotonically decreasing relation with the probe light power. Thereby,
the operating points of cross-phase modulation for the semiconductor optical amplifier were optimized. Further, we
proposed a method for determining the optimal phase modulation points that affect the nonlinear phase shift, and the

optimal phase modulation parameters for a phase shift of n/2 were obtained. The probe light power is 0.29 mW,
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the control light power is 0.5 mW, and the bias current is 276 mA.
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Fig. 3 Experimental waveforms. (a) Probe light waveform; (b) control light waveform;

(c) waveform of first reflected signal; (d) interference signal waveform

34

32]@ .

3.0 R

*

2.8 x L
s 2.6 * * o
t . " ) * . ° o
<31-2.4 . : x4 0

2.2 * L, o0 °

20 * % 0 *P,,=03mW

’ * : g ¢ * Pprub=0'4 mw

1.8« & oP, =0.5mW

1.6

180 200 220 240 260 280 300
I/mA

35
(b) *
*
3.0 . X
*
*
< 25 L .
< *
So0f .t «*
% e L, *
* o 0
1.5 * * o o °
6 ¢ ° o P, =05mW
Lof o ° « P, =10mW
° * P, =15mW
0.5

180 200 220 240 260 280 300
I/mA

K4 ARLPEMARS AR . O R ERIE DR L AF 2 4 A B B fi v T A8 1L 5
(b)) ARl i e 4T, A 26 kAR A% B i 22 Hla U 728 1
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probe light powers; (b) variation of nonlinear phase shift with bias current under different control light powers
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