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Num erical studies on the compression and amplification of the fundam ental
soliton pulse using erbim-doped fiber an plifier

CHEN H ai~o', WU Zhengmaol, FAN Yun-xia', JANG Guang 'dongl, XA Guang'qiong]

(L SchoolofPhysics Southw est Un wersity Chongq ing 400715, Ching 2 School of Science Southw est Un vemsity of Science and
Technology M ianyang 621002 China)

Abstract Starting from the nonlinear Sch®dinger equation describing the pu lse propagation n ehium-doped fber amp lifier
(EDFA), the canpressbn and anplification of fundamental soliton pulse using EDFA are nvestigated nunerkally and the
optinum schem es ©r soliton pulse can pression are proposed The results shav that for the fundan en tal solion pulse without the
chirp the puke can be compressed and an plified ad abatically by selcting appopriate pamam eters of erbium-doped fhers for the
chrped fundam ental soliton pulse the process of the canpressbn and anplification is not satisfied ad bbatical conditbry the
effective compress bn and amp lificatbn can be obtaned for the positive chiped fundanental solibn pulsg but the compress bn
effect for the negative chiped fundam ental solion B poor

Key words nonlnear optics eib im-doped fber amp lifier fundamental soliton pulse ad hbatic com pressibn compress bn

factor pedestal energy ratio

(EDFA ) ,
, EDFA ,
s , EDFA ,
: EDFA , , , EDFA
: EDFA
, EDFA
EDFA , EDFA
Le=s EDFA i ,
EDFA
1
(103140) EDFA
CT ’ EDFA EDFA
Email gqxi@ svnu edu | EDFA

: 2004- 12 16 : 2005-03 19 )



203

30 2 EDFA
[ 1], o By Eou .
, u(QT),u(ll T)
EDFA
@ _1 . a_zu 2 ’
i+ (1= i)+ lulu =

, To 1

5B3
, a

, 20 EDFA

B

[511|)

EDFA
u(Q T)sech(T),

ny Wy /A i

Trwrm (L) =

,L EDFA I,

Trwin (L)
Bro). B(L)
Y(L)

G

1 .
—pu+ 16— — i

— T= — ;d:

Sl o all?

0T PR,

2 3
&1

, pdsT 6

LT_22 2
) ('T(f()

r=

Po= | Bl 1o,
9 ny )

Py A eff

(12 13]

B (L) x(0)Trwm (0)
B(0)v(L) ¢

(4)
s TFWHM ( 0)9

B

. ¥ (0),

, G
: B _1|u(L, T)|2dT

B Tl mia

(5)

) G=Trwim ( 0) IT v im (L)

F. R,
(IZTFWHM(O)’RZ |l;:l_l?senh|7 El
T (L) E,
Tewim (L)
L 763

111,

’ Esechz 2Pp

1 550Hm, ey (0) = Ips (To = Tawmw (0) /1 763),

_A():

T,= 80fs B, = — 20ps’ /km, By= Q 1ps /km, Tx = 3fs

a=Q 6dB/kn, L Go (Go=
exp(goL. ) ) 10dB
21
, EDFA
(1)
1 EDFA ( 1)
( 2) ( 3)
EDFA L
1o oo 00
... _2—total energy gain “ 10.45
8 10.40
Z W%\ —8.3(5)
A — 10.3
S| pulsefcompressw 10,25
atl b, actor 10,20
3§ "3 —pedestal energy ratio Jo1s
2 10.10
1 IR {005
%3 d 6 % 1000 14 16 1900

normalized length L
Fig 1

Dependence of the canpression ficor (cuwe 1), the energy gan

(curve 2) and the pedestal energy ratio ( curve 3) on the nom alzed

length of EDFA for the mnput fundam ental soliton w ithout ch irp
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