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Transmission characteristics of super- Gaussian optical
pulse in the single-mode optical fiber

Wu Jianwei , Xia Guanggiong, Wu Zhengmao
(Department of Physics,Suthwest Norma Universty ,Chongging ,400715)

Abstract : Based on the propagation equation used to describe the normalized amplitude evolution in the fiber ,the
evolution of super- Gaussan optical pulse propagating in the sngle mode fiber has been investigated numericaly. The
results show that for an incident super- Gaussan pulse with steep edges,the evolution of its shgpe,frequency chirp ,and
peak intendty are different from those for an incident Gaussan pulse. Its shgpe undergoes a variation from near-
rectangular ,multi-peak ,and finaly to sngle-peak ;itsfrequency chirp is not linear ;and itspeak intensty increases at first ,
then pasding a maximum ,and finaly decreases monotonoudy. And these evolutions relate to the shgpe and frequency chirp
of theincident super- Gaussan optica pulse.
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Fg. 1 Evolutions of the shgpe and frequency chirp of incident
unchirped super- Gaussan pulses during propagating in the
snge-mode fibersfor different m
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Fig.3 Variation of peak intendty with propagation distance for inci-
dent unchirped super- Gaussan pulses with different m
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Fig.2 Ewvolutionsof the shgpe and frequency chirp of incident chirped
super- Gaussan pulses during propagating in the snge-mode
fibersfor different C
2.2
1 2 ,
3 S
0 50 100 150 200 250
, z/km
1 Fig.4 Variation of peak intendty with propagation distance for inci-
dent chirp super- Gaussan pulses with m =4 and different C
L ( T < O) 1 L
(T>0), ;
m > 2 , ( 1C ) ’
(T<0 (
s m , ) 6 w ’
m > 2 Oy

( 348 )



348 2003 8
, R;=0.98 , )
7 (2)
L =20m,R3=0.98, 15W ,10W, ,
5W ,1W R> ,
) : 1w , (3
, Rz ,
8 L L (4)
(INO) EY805 Er**/ Yb*" ,
, 5m , )
980nm
16W , ,
' ’ [1] Ai K,Tashiro Y,Swzuki T. Furukawa Review ,2001(20) :41
tailed 45,
fiber froat )
mitror [2] Ding M ,Cheo P K. IEEE Photon Technol Lett ,1996(12) :1627
power 1629.
meter )
[3] Ding M ,Cheo P K. |IEEE Photon Technol Lett ,1997(3) :324
Y805 326.
E
pump lens coupling system fiber [4] , , et al. ,2002 ,32(6) :400
source
spectrometer 403.
) [5] Dominic V ,MacCormack S,Waarts R et al. Hectron Lett ,1999 ,
FHg.8 Experimentd setup 35(14) 1158 1160.
3 [6] Tanguy E,Larat C,PocholleJ P. Opt Commun,1988(153) :172
183.
980nm Er3+/ Yb3+ [7] Karasek M. EEEJ Q E,1997,33(10) :1669 1705.
[8] Keé=onl,Hardy A A.IEEEJ Q E,1998,34(9) ,1570 1577.
, (1) [9] Pasqude FD.|EEEJ Q E,1996,32(2) :326 332.
10 Tdlert T ,Di ude F, erighi M. |EEE Photon Technol
; dl i a Federighi ho hnol
Lett ,1996,8(11) :1462 1464.
( 344 )
[1] MdomedB A Berntoon A.J O SA ,2001 ,B18:1243.
[2] MrtensonJ Berntoon A ,\Wesland M W et al. Opt Lett ,2001,
3 26:55.
[3] Linkt RA. IEEEJ Q E,1985,21:593.
! [4] Agrawd G P. Nonlinear fiber optics. 2nd,New York: Academic

Press,1995:71.



