27 3
2003 6

LASER TECHNOLOGY

Vol. 27 ,No. 3
June 2003

: 1001-3806 (2003) 03-0168-04

(SOA)

© TN929. 11

(CDP)

’ 1

A

, ,430074)

(CH) (sHB)

10ps

Utrafast dynamic gain characteristics of semiconductor optical amplifiers

Zheng Zezhou, Zhang Xinliang, Huang Dexiu

(Department of Optodectronic Engineering ,HU ST ,Wuhan ,430074)

Abgtract : An advanced time-domain dynamic modd for theinvegtigation of semiconductor optical amplifiers(SOA) is
preented. The modd accounts for the ultrafast gain dynamics,the gain saturation and the pulse ditortion induced by
carrier dendty pulsation(CDP) ,carrier heating(CH) and spectra hole burning(SHB) ,the focusison the ultrashort pulse
gan saturation in SOA. It is shown by numericad dmulation that there is a critica pulsewidth around 10ps,below which
the intraband effects cannot be neglected.
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Fig.1 Theefectsof fast gan saturation on the gain dynamicsof SOA ,
Toisthe pulsewidth

Fig.2 Saturation characterigtics of SOA ,the curves show the energy
gan Gefor Go=30dB ,20dB and 10dB

1 R B R B
normalized time 777,

Fig.3 Output pulse shapes for severd vaues of unsaturated gan Go
when the input pulseis Gaussan with an energy such that E;y/
E« =0.1 ,the 0dB curve shows the input pulse shape
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Fig.4 Output pulse shapesfor severd vauesof T¢/ T.when a Gausdan input pulse(olid curve) isamplified in SOA with Gy =20dB ,left curves are
with both CDP,CH and SHB dfects;right curves are with only CDP effect
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