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Effect of the pulse shape on chirp compensation
using semiconductor laser amplifiers

Jin Tao, Huang Dexiu
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Abstract: As a result of self-phase modulation (SPM), the frequency chirp is im-
posed on optical pulses when the optical pulses are amplified in gain-saturated traveling-
wave semiconductor laser amplifiers. The proper impressed chirp results in not only can-
celing the primary chirp of input pulses, but also possibly compressing pulses with a
simple group velocity delay line. In this paper, the shape of the amplified output pulses
and impressed frequency chirp are calculated for different input pulses, and the effect on

chirp compensation of using optical amplifier is analyzed.
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Fig.1 Normalized outptt pulse shape
a— and freqency chirp imposed on the output pulses b— for Gaussian shape input pulses, E,/E,.=0.5, Gy=20dB,
1-To/2,=0.1 2-Ty/r.=1 3 - To/r.=10. The dashed curve shows the shape of input pulses
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Fig.2 Normalized output pulse shape
a— and fregency chirp imposed on the output pulses b - for super-Gaussian shape input pulses, E,/E,, =0.5,
Go=20dB, 1- Ty/r,=0.1 2-Ty/r.=1 3-Ty/r.=10. The dashed curve shows the shape of input pulses.
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Fig.3 Normalizc iput pulse shape
a—and fregency chirp imposed on the output pulses b~ for sech? shape input pulses, E;/E,.=0.5, Go=20dB,
1-To/t.=0.1 2-To/t.=1 3—To/r.=10. The dashed curve shows the shape of input pulses
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Fig.4 Normalized output pulse shape
a—and freqency chirp imposed on the output pulses b— for Lorentzian shape input pulses, E;,/E.=0.5, G¢=20dB,
1-To/z.=0.1 2-To/r.=1 3 - Ty/tr.=10. The dashed curve shows the shape of input pulses.
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