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Abstract: According to the four wave mixing (FWM) process of three input light beams in highly nonlinear fiber
(HNLF), the major crosstalk factors occurring in the FWM-based multi-wavelength all-optical regenerators are ana-
lyzed. A new two-channel all-optical reshaping scheme based on degenerate FWM is proposed, in which the linear po-
larization states of two high-power data light are orthogonal each other and are controlled at 45° relative to that of con-
tinuous wave. It is shown by simulation that the non-degenerate FWM crosstalk components can be greatly suppressed
by optimizing the HNLF birefringence and both the extinction ratio and Q-factor of regenerated signal are improved to
a great extent.
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Figure 1. The new waves at different frequencies produced by
FWM processes when 3 waves areinjected
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Figure 2. The FWM processes when 2 polarization orthogonal data wave areinjected with a continuous wave with a polarization angle &
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Table 1. Parameters of the high nonlinear fiber
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ZEFK 2, (nm) 1556
R e S(ps/nm’ /km) 0.0168
AT REL (dB/km) 0.936
LR n(m'/w) 34575 x 102
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Figure 3. A schematic diagram of polarization multiplexing scheme

B 3. RiRERF REHRTEE

100

80t

60+

40¢ 1
—— xpS: 1541nm

20, +xps=1540nm 1

o L L L
0 1 2 3 4
8N x 10°

(@

40

—e—1, =1541nm |
xps= 1540nm

0 1 2 3 4
8N x 10°
(b)

Figure4. Theinfluence to Q-factor and ER of reshaped signal by thechangeof &n: (a) Q-factor changeswith &n; (b) ER value changes
with én
4. nTUMBERES QE, EREMKIE: (a) Q &R sn T, (b) ER {&RE 6n TR

AR 5. Hort(a) M REHRC AR, (b)~(f)
AN B GEE BT S ARG B ) AR JE S 5, R A
A CAEDUL G B AR BOR RS Sn Y RKAEE HT 0 R
WK S RS R UE H, SAGIAXETH, B)
Sn=0M, PERESHRAERIIFEE, SMAESH
EEL A BEA, XU XS DL RS 58T
FISC M L ™ . B S HOBE N, MR H T LA
HMHE 55 =AW AL, ER EM Q HMA
AR TR MU TaX — 55, M on=3.0x10"" K, P
FEAT T 10 BTN PR SR A 415 BREF 40, ER 43
B E] 285 dB Al 16.1 dB AU4RTF, XS4
k=110, Frbl, WHTCHR, Hx>1108, HHHAT
DA By 4], SEIl e E S8R

X R 5 AR B A5 5 B AR IR
SRV, KO PSR ARG =3, b
ME TR A &, SR T ATk, ATERE
PR BRI T . RS2 B I AR ARSI 3R FAE,
MATH R bRt A i R ko

Copyright © 2012 Hanspub

5. B&%

AL T B =HOCHE AR LG £ A A% e
1) FWM idRE, FFidie 1 SR e i,
AR TRAT i B Ol S B XUAE 3 4 G i B N e
POV BRI TR AR B IE R, B 55
Ot ag 45 NG, JFl mEARL L LT T
ORI A FWM S FEAR AL R (17 SR SEEL S 3R
(Il . m i I BE T SRR BRI R 5 BEAT T
B BHIRTTT, AERRW], HXTAHMEER I E I
SRR AR A 1787 1 DY 95 R SR Aoz 2% T 5 P A2 e 75 DY 8 TR
BRAALRIC Z BER T 110 I, R P AT LAAS B0 10
i, (55 HHE AT AR T 22 dB, T AR SR T
SES R LA 8.6 $2TFF 70, HhfH S T AUFE 40
EREL IR 5

6. Bt

TR IR 2K L SRR T A AT K973 tH R B
FET 22075 A A SRRV RI(NECT-08) BL & [ 5¢



FeF ] JF DB IR A i 2 26 Bt 7C

lp=1548 nm lp=1547.5 nm A =1541 nm lps=1540 nm
s
Eye Diagram Analyzer Eye Diagram Analyzer_1 Eye Diagram Analyzer Eye Diagram Analyzer
0 0.5 1 E 0 0.5 1 0 0.5 1 0 0.5 1 "
g i g S
ER=10d, —~{ER=9.9 dB =] S B
o 3 g — ,; /:T u] §
= | 046 S o-d6 s 3 38 :
— Lo o O ) ;'; "
i sEs £ EE R Z
E= [ i s e e
=2 g E = g g & =
£ <R3 3 & S
< < < < o
g g g £ g
S =3 | S & - k A 2
0 0.5 1 0 ) 0_.5 1 0 0.5 | 0 0.5 1
Time (bit period) Time (bit period) Time (bit period) Time (bit period)

(R CVNERIINE]

(b) Sn=0fHESRE

A=1541 nm 4,=1540 nm 4,=1541 nm /lp=1 540 nm
Eye Diagram Analyzer Eye Diagram Analyzer Eye Diagram Analyzer Eye Diagram Analyzer
0 0.5 1 0.5 1 " 0 0.5 1 0 0.5 1
ER=18.7 d. SlER=22.1d. H ER=29.8d. b il i 2
_ ’ @ ' £ o 5
> o= - iy S |0=88.9 =~ 10=59. 2
a | 3 g 0=4p.3 s 3 o= 3 4 0=59.5 2
o0 = & o 0 = 2
(=5 = v-n‘ B =N 2
= E R Ze
g g
= - t = .i)
0 0.5 1 0 0.5 1 0 0.5 1 0 0.5 1
Time (bit period) Time (bit period) Time (bit period) Time (bit period)
(c) Sn=12x10"" fi {5 SHRE (d) on=1.8x10"fih {5 5 HRK
A,=1541 nm A =1540 nm A,=1541 nm A =1540 nm
p . p s
Eye Diagram Analyzer Eye Diagram Analyzer Eye Diagram Analyzer Eye Diagram Analyzer
0 0.5 1 0 0.5 o 0.5 1 0 0.5 | —
ER=30.3 d. olER=1354d g Lo Lol of ER26dB, g
= > K = & & EY
— = - a 0=82.6 - =61 . 2
; 0=61.9 s g 0=63.5 g ; 3 . 0=6|.5 2
p 53 s 88 gy © =
28 g2 g g £ S2 g 3
(=9 a o @ (=9 a o m
: ¥ e = 2: :
g g E z
= N 3 & = )
0 0.5 1 0 0.5 1 0 0.5 1 0 0.5 1
Time (bit period) Time (bit period) Time (bit period) Time (bit period)

(e) Sn=2.4x10"" = SIRE

(f) Sn=3.0x10"" {5 SHIRE

Figure5. The Eye diagrams of input and output signals. (a) isthe diagram of input signal. (b)-(f) are diagrams of output signalswith differ-
ent on

5. RAMREAKIMNEE 2R BEFNNORANRLIRE, QARANESRE, (b)~-()ATRE on REFRRLESRE

R TR R THRI(863 T )Xo AR BRI RIE 5 1 B
MSCHF o

SE Xk (References)
[1]  H. Hu, E. Palushani, M. Galili, H. C. H. Mulvad, A. Clausen, L.
K. Oxenlowe and P. Jeppesen. 640 Gbit/s and 1.28 Tbit/s po-
larization insensitive all optical wavelength conversion. Optics
Express, 2010, 18(10): 9961-9966.

(2]

[3]
(4]

(5]

(6]

M. Jinno, M. Abe. All optical regenerator based on nonlinear
fibre Saganac interferometer. Electronic Letters, 1992, 28(14):
1350.

J. K. Lucek, K. Smith. All optical signal regenetator. Optics
Letters, 1993, 18(15): 1226.

E. Ciaramella, S. Trillo. All-optical signal reshaping via four-
wave mixing in optical fibers. IEEE Photonic Technology Let-
ters, 2000, 12(7): 849-851.

E. Ciaramella, F. Curti. All-optical signal reshaping by means of
four-wave mixing in optical fibers. IEEE Photonic Technology
Letters, 2001, 13(2): 142-144.

A. Bogris, D. Syvridis. Regenerative properties of a pump-
modulated four-wave mixing scheme in dispersion-shifted fibers.

Copyright © 2012 Hanspub



(7]

(8]

(9]

[10]

FeF ] JF DB IR A i 2 26 Bt 7C

IEEE Journal of Lightwave Technology, 2003, 21(9): 1892-
1902.

M. Nakazawa, E. Yamade, H. Kubota and K. Suzuki. 10 Gbit/s
soliton transmission over one million kilometers. Electronic
Letters, 1991, 27(14): 1270-1272.

O. Leclerc. B. Lavigne, E. Balmefrezol, P, Brindel, L. Pierre, D.
Rouvillain and F. Seguineau. Optical Regeneration at 40 Gbit/s
and Beyond. Journal of Lightwave Technology, 2003, 21(11):
2779-2790.

K. Inoue, T. Mukai. Signal wavelength dependence of gain
saturation in a fiber optical parametric amplifier. Optics Letters,
2001, 26(1): 10-12.

N. S. M. Shah and M. Matsumoto. 2R Regeneration of time-

Copyright © 2012 Hanspub

(1]

[12]

[13]

interleaved multiwavelength signals based on higher order four-
wave mixing in a fiber. IEEE Photonics Technology Letters,
2010, 14: 10339-10344.

Bk, PR, SRR, SRE, R¥, EH, kg, mR
F FETIREDCS BIIORR R 8 WK 4D B AE SR BT R[],
PIFLEEAR, 2010, 59(9): 6138-6144.

J. Hansryd, A. A. Peter, M. Westlund, et al. Fiber-based optical
parametric amplifiers and their applications. IEEE Journal of
Selected Topics in Quantum Electronics, 2002, 8(3): 506-520.

G. P. Agrawal. Nonlinear fiber optics. New York: Academic
Press, 2001.



