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Transmission properties of optical pulse influenced by SPM
in semiconductor optical amplifier

Dong Yi, Zhao Shanghong, Li Yongjun, Han Lei, Zhao Weihu

(School of Information and Navigation, Air Force Engineering University, Xi’an 710077, China)

Abstract: In order to study the transmission properties of optical signal influenced by self -phase
modulation (SPM) in semiconductor optical amplifier (SOA), based on the transmission equation, the
generation principle of SPM was analyzed, the temporal and spectral characteristics of pulse transmitting
through the SOA were obtained, the simulations are made separately to the pulse with no chirp and pulse
with chirp. The result shows that SPM makes the shape of pulse decline and makes the spectrum broaden
to lower frequency, and the degree of declination and broadening increases with growth of the gain of
SOA, the sign of chirp coefficient determines whether the spectrum will be broadened to the high
frequency or to the lower frequency.
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Tab.l Setup of SOA parameters
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Name Symbol Value Units
Active region length L 0.0005 m
Active region width w 3e-006 m
Active region thickness d 8e-008 m
Optical confinement factor r 0.3 -
Differential gain A, 2e-020 m?
Carrier density at transparency Nin 1.4e+024 m?3
Initial carrier density N 8e+024 1/m3
Recombination coefficient A A 6.8e+008 1/s
Recombination coefficient B B 3e-016 m®/s
Recombination coefficient D D 3e-041 mé/s
Linewidth enhancement factor a 5

MNormalized power

() B AR

(a) Characteristic of pulse shape
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(b) Characteristic of pulse spectrum
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Fig.1 Shape and spectrum variation of pulse with no chirp after SOA
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(a) Influence of gain on spectrum
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Fig.2 Spectrum variation of pulse with chirp after SOA
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