Intra-Channel Nonlinear Effects in
40 Gbit/s Optical Communication
Systems Over G.652 Fibers

A. Nolasco Pinto, Paulo Almeida and J. Ferreira da Rocha
Institute of Telecommunications / University of Aveiro

&

Uniwersibade D aveiro

Pralxis




The 40 Gbit/s Problem...

System design
Components availability
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Signal Distortion in High-Speed
Optical Communication Systems
over G.652 Fibers

@ Chromatic Dispersion (17 ps/nm/km)
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The pulses broadening is about 3,// T, per kilometer

@ Fiber Nonlinear Behavior (1.3 W:/km)
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Full Dispersion Compensation

Full-Dispersion
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Two Pulses Propagation
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Nonlinear Schrodinger Equation

Solution of the form u=u, + Au
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Two Pulses Propagation
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Self-Phase Modulation

Single Pulse Propagation Sequence Propagation
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Two Pulses Propagation

U, = U+ Uu,
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Two Pulses Propagation

U, = U+ Uu,
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Intra-Channel Four
Wave Mixing
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Intra-Channel Four
Wave Mixing
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Intra-Channel Nonlinear Effects
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500 km Point-to-Point Link

Dispersion Compensated Dispersion Compensated
Span-by-Span Before the Receiver
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500 km Point-to-Point Link

Freguency Shift [GHz / km]

0.1

0o

IR L

0.a?

0.06

00z

oaa

0o%

0.0z

ool

_

\

150

00 130 300
Distance [km]

330

400 430

500

Accumulated Freguency Shift [GHz]

S

Pt
T

=
L]

=
(=211

=
S

=
=d

100

150

20 50 30D 350 &nD 450 Hn
Distance [km]

Qe rsiale e AVeiro

Hreotin | poiesis




Pre-Chirp + Post-Chirp
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Conclusions

@ Intra-Channel Nonlinear Effects |nduce Pulse
Distortion (SPM), Timing Jitter (I XPM), Shadow
Pulses and Amplitude Fluctuations (IFWM)

@ |ntra-Channel Nonlinear Effects Can Be Mitigated
Operating in the Pseudo-Linear Regime

@® A Pre-Chirp and Post-Chirp Technique Allowsto

Operatein the Highly Dispersive Regimein All-Optical
Networks
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