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Smulations of Adiabatic Optical Pulse Canpression Usng the
Nonlnear ity-ncreasng Fiber
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Abstract: Based on the adiabatic compression theory, adiabatic pulse compression using the nonlinearity-increasing
fiber is suggested and investigated The numerical results show that the pulse compression process satisfies the adia
batic canpression condition in the nonlinearity-increasing fiber by selecting the goproximate paraneters Even when
the higher order effects is involved as the increased nonlinearity, pulse can still bewell compressed although with the
tme delay caused by the Raman self-frequency-shift

Key words nonlinearity-increasing fiber, adiabatic compression; Raman lf-frequency-shift

(CSTC, 20058B3099) ;
(1981-),

; : 2005-08-30



312 36
el 3% W /km
Lsy Lye N, 22N /km
_M _1 L mp,
g, e N v W , :
Lo ; Lar y Tewnu Tewrw (0) | Eote - Eﬂl
c = ’ R= 8
;Bz Towew (2 Ejote (8)
N ) p) ’ Etotle ) Esech
Poeak (51
E.., =2p o (9)
_ LY woh TETRek 763
E _2PPEAK1 763 (2)
» Tawm (1) R (NL SE) :
2 A a. i, FA 1, dA
__a525B, 3 bz 2R P e TP e T
v @ wrasgL gara - Al o
VA it 4
: ;Bz ;Bs
E(2 :G—B (2Y (0) Tawrm (0) (4) e “a
E(0) B (O)Y (2) Tawm (2) .00, (2
» 5 , r(z =zx
Tow (2 —g ((g))\‘/’ 2 “”H“é( ) ) (L) - @)L, r(0) r
 am ] (L)
,G=e pa
(5) '
3
' 31
BZ )
Tavim (2 = Tawm (0) e (6)
akl
(5)

B,(2 B,(0)e™

(6)

Wer =r(L) /r(0)
[7]

r(z2) =r(0) &

[71

:r(0) =3V /km, r(L) =21IW /km,
B, =-2p8/km,L =20, Ay =1 550 M, Tawn =15pS

(7) r(0) =3V /km, r(L) =2IW /km,
7 2
Tewrw = 15ps
T =2 2PS
R=2 1%, P =61 81w ,
(7) Fc=6 9,

Q 5%



Na 4 2006

313

0.06
10 100
a Compression Factor
{ 0.04 8t : ;;::nml En:::yk;ﬁ ¥ 180
) a
20.02
3 4
o
0 4 440
85
20
2 20
time/ps
-85 0 normalized distance 0 0
0 5 10 15 20 15 30 35 40
L nomallzed distance
Fig 1 pulse ewlution in the nonlinearity increasing fiber 3 (a) (b) (©
0.07 v
0.06 1 Fig 3 the dependence of the compression factor (curvea) ,
0.05 b the nomalized peak intensity (curveb) and the
E 0.04 ] pedestal energy ratio(curve c) on the nomalized distance
50
g 0.03} ] 32
-
5
0.02}
0.01} A ! !
0
-80 -60 -40 -20 0 20 40 60 80 ,
time/ps ,
2 (a) (b)
Fig 2 input (curve @ and the output (curve b) puls
from the nonlinearity increasing fiber 0.06
. 3 0.04
( a (b 3
( C) , E 0.02
-
o
0
85
' 50 20
15
) time/ps 5
, 6 9 -85 0 pormalized distance
] ] 4
2% ) ) Fig 4 pulse ewlution in the nonlinearity increasing fiber
, with the influence of higher order effect
0.06
, 1(]_[) 0.05
= b
I 0.04
v
0
: : g 0.03
L .5
0.02
, 0.01 a \
, , 0 /\ }
-80 -60 -40 20 0 20 40 60 80
time/ps
' 5 (@ (b
( 1(1D) L

Fig 5 input (curve a) and the output (curveb) pulse
) from the nonlinearity increasing fiber with the
influence of higher order effect

[¢]
(11}



314 36

[7] ToshikaO,Masashi O, Tamonori K, et al Silica-based
6 (a) (b) (c) functional fiberswith enhanced nonlinearity and their gp-
plications[ J]. IEEE J Selected Topic in Quantum Elec-

0

, Q 5% 3% Q 2B /km
, 1 0 5B /km
5 , ) )
[9,10]
, 4
Teviw =2 25pS, Fc=6 68, ;
R =3 04%, P =59 4mw, )
6 ( 2 ( :
b) ( C) [1] Chemikov SV ,Dianov EM,RichardonD J, etal Soli-
ton pulse canpression in digersion-decreasing fibers[ J].
’ Opt Lett, 1993, 18(7) : 476 - 478
' [2] Wai PKA, Cao Wen-hua Ultrashort sliton generation
! through higher-order liton compression in a nonlinear
J ) optical loop mirror constructed from digpersion-decreasing
; ) fiber[J]. 1 Opt Soc Am. B., 2003, 20(6) : 1346 - 1355
, [3] Malomed B A. Ideal anplification of an ultrashort liton
6 8, 3 1%, in a dipersion-decreaing fiber[ J]. Opt Lett, 1994, 19
(5):341- 343
: thus : e [4] Mosofi A, Hatani-Hanza H, Chu P L. Optmum diper-
a compression factor sion profile for compression of fundamental litons in dis-
8 t ;;T:;T:,f,’;: ::mmy 180 persion decreasing fibers[ J]. IEEE J Quantum Electron,
. 1997, 33(4) : 620 - 628
! [5] PelussM D,LiuH F Higher order soliton pulse compres
i d o sion in digpersion-decreasing optical fibers[J]. IEEE J
Quantum Electron , 1997, 33(8) : 1430 - 1469
2 120 [6] , , .
M [J]. ,2002,22(4):389 - 391
TE 0 B o B % % w0

Fig 6 the dependence of the campression facior (curvea) , tron , 1999, 5(5) : 1385 - 1391
the peak intensity (curveb) and the pedestal energy ratio (curvec) on [8] Agraval G P Nonlinear fiber optics[M ]. Califomia Aca-
the nomalized distance with the influence of higher order effect demic Press, Inc, 1995
33 [9] : ; ;

[J]. ,

[10] Kogure T,Lee JH, Richardon D J W avelength and du-
! ! ration-tunable 10-Ghz 1 3-ps pulse source using diper-
! sion decreasing fiber-based distributed Raman amplificar
[7] tion[ J]. IEEE Phobn Techrol Lett, 2004, 16 (4) : 1167

- 1169



