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Fig. 1 Evolution of a unchirped initial fundamental Fig. 2 Pulse spectra corresponding to the pulse
soliton inside a fiber amplifier with the shapes shown in Fig. ] at{ = 1. 0 and &
parameters 7, = 0, =— 0.92,a, = 0. 1,8 =2.0
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Fig. 4 Evolution of a unchirped initial fundamental Fig. 5 Pulse spectra corresponding to the pulse
soliton inside a fiber amplifier with the shapes shown in Fig. 4 at{ = 1. 0 and &
parameters 7z = 0. 02, '=—0.92, a; = 0. =20
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Fig. 6 Evolution of a unchirped initial fundamental Fig. 7 Pulse spectra cottesponding to the pulse
soliton inside a fiber amplifier with the shapes shown in Fig. 6 at £ = 1. 0 and ¢
parameters T = 0. 02, ['=— 0.92,a; = 0. =2.0

1, =0.092

PABROK, BLJT » AL A P L e Rk b 7= A 43 B ek ok 9703 4> Fa dn B 7 B A 40 A
A AR AR B — B PR SE R LI RO RE Il 52 S0 8 BN 51 /Y B RS 50 2 06
ok e £ A3 4 AR LA T 5 X AR R 32 R S U A 2 R B SERIPE R W 5 Y . 5
STHR (11 T4 — 2. 3 3 2 BORBY YEEF HORAS » JE bk o 49 0 RO E B R A T BE N R B T
B EERR K, ek & A4 3 R0 2 S BE B B4 (A& 8 FF 7R, £ = 0. 5). [ I, 7E 2 W W & HY
S G B SEFEER T B MF MR ER AR EE. WS BOLH A BA Bl it
KyisdetE. Lk BETRER S Haray LA 0.

AR BT EMME 9 iR, (@) =20 c=—2 , HRBYSE 6 i
B BF £.<<0, C> 08, Jehkrh B ELEH i € < OB, Yehkr R BLiE JEikm N R K £
ek, 55 TE K (B 6)AH EG ik sk 322 7 9 A7 B AE B BT 5. 38 .



8 13 WERF I TR ENL BRBR PR &1 699

Fig. 8 Evolution of a unéhirped initial fundamental soliton inside a fiber amplifier

with the parameters 7, = 0. 02, '=—0.92, &, = 0.1, g = 0.5

4 4 ®

2% SCEL T A0 AR I 2 €8, 32 & RO A DU MoK Y B R, R U R O
BEE T ESKRFER Y SEM T RRT PR FRER, BRE ek R GETE i fT
Fosh# RWOL I T 12 E (4. 1 B AR S BOERK X PR R R 2B SIEH EAR S
BOBRK AR R4 3. 223 25 A B S 2% S BUN B SERER T , A FRAF JE /9 Y I F R R4
2 o & BT A B R, AR B SCICF kv 20 20 A 7] ik 5 K 88 (8 2h A Yk v, 7]
TRABH ) B A ST AE - A< SO B 45 2R 5 B AT LB A — 30

- (1)

- Mal
2.

0

. 0 .
S 1.0 z 0 ¢
0 t,

Fig. 9 Evolution of a chirped initial fundamental soliton inside a fiber amplififier. The chirp parameters are

(a) C=2 and (b) C=—2. The other parameters are same as Fig. 6
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Abstract

Propagation of optical solitons in fiber amplifiers is discussed by considering a model
that includes gain dispersion, intrapulse stimulated Raman scattering (ISRS) and two-
photon absorption. The numerical results show that the amplification of optical solitons is
unstable in the anomalous dispersion regime. The soliton pulses split into several subpulses
symmetrically because of gain dispersion while ISRS results in soliton pulses split
asymmetrically. An interplay between the effects of gain dispersion and 1SRS can lead to
novel temporal and spectral features. Bandwidth limited amplification of soliton pulses
can suppress the self-frequency shift induced by ISRS. Propagation of chirped soliton
pulses are also analyzed.
Key words fiber amplifier, soliton pulse, gain dispersion, intrapulse stimulation

Raman scattering





