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Fig. 1 Schematic diagram of SOA multi-scction modcl
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Table 1 SOA parameters used in simulation

Length of active region L/m
Width of active region w/m
Thickness of active region d /m
Facet reflectivity R, . R,

Differential gain gn/m™?

Loss of active region ap/m™ !
Transparent carrier density Ny /m *
Mode confincment factor I”

Refcrential injected current I /mA

Referential peak-gain wavelength A, /m

Pcak-gain wavclength shift cocfficient &, /m™*

Lincwidth enhancement {actor ar

Nonradiative recombination coefficient ¢, /s '
Bimolecular recombination coefficient ¢; /(m®s™ 1)

Auger recombination cocfficient ¢;/(mfs™!)

Gain constant 7, /m ?
Gain constant 73 /m™*

Number of sub— scctions n

5.0X 107"
2.0X10 °
0.2X107°

0
6.3X10 »
4.0%10°
1.0X10%

0.35
100
1.550X 107
3.2X10 ¥
3.5
1.5X 10
5X10 '
9.0Xx10"%
2.0X10%
1.8X10%
41
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Fig. 2 Temporal profile of input and the first~eighth output pulses for (a) 0; (b) 10 dBm input pulse peak power
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Fig. 3 Temporal evolution of gain (a) and phase shift (b) for 0 (dash line) and 10 dBm (solid linc)

of input pulse peak power under repeated pulse injection
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Fig. 4 Temporal cvolution of gain (a) and phasc shilt (b) when return-to-zero signal 1101,0001, is injccted,

peak power of input “1” pulses are 0 (dash line) and 10 dBm (solid line) respectively
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Fig. 5 Temporal evolution of frequency chirp for 0 (dash line) and 10 dBm (solid line)

of input pulsc pecak power under repeated pulse injection
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Numerical Simulation of Picosecond Gain and Index Nonlinearities
in Semiconductor Optical Amplifiers Under Repeated Pulse Injection

Hong Wei Huang Dexiu Sun Jungiang Liu Deming
(Department o f Optoelectronic Engineering , Huazhong University
of Science and Technology, Wuhan 430074)

(Received 15 April 2002; revised 28 July 2002)

Abstract: Picosecond gain and refractive index nonlinearities in semiconductor optical
amplifiers (SOAs) are simulated for repeated pulse injection case in which the repeatition
period is shorter than SOA carrier lifetime. The simulation is implemented by using a multi-
section model and starting from the rate equation. The aberration of the temporal profile of
the output pulse, gain and phase change induced by pulse injection, and frequency chirp on
the output pulse are given for each injected pulse. Gain and phase change induced by return-
to-zero (RZ) optical signal stream is also given.

Key words: laser physics; semiconductor optical amplifier (SOA); gain and index
nonlinearities; self-phase modulation (SPM); frequency chirp



