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1 Quick review
2 Impacts & limit

5 Solutions
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Polarization Mode Dispersion Basics:

When an optical pulse with two equal polarization components
propagates through a fiber, the birefringence causes differential
group delay (DGD) between the polarization states which
results in pulse distortion/broadening.

PoweT
/ k >t Slow
‘Qﬁ @I |
Fast

Optical Pulse
launched at 45°
from PSP

15t order can be assumedto
be wavelength independent
for optical pulses with narrow
line-width.

DGD (ps)

Optical frequency
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Polarization Mode Dispersion Basics:
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Impact of PMD on BER

- Physical Layer

Pulse Broadening

Bit Errors and BERT issues

- Transport Layer

Significant delays and expense in
installation and commissioning

SLA Penalties

_ ABusi ness

Inability to operate at high speed

(extreme)
NIl \J
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System PMD Tolerance (ps)

2.56 ——————
10G .
40G - Non
Coherent 40G - Coherent
100G - Coherent
Increasingly tight limits
AV ™ 4
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Coherent v/s Noncoherent

Direct detection (noncoherent): contains a photodiode for on-off keying
signals

Coherent Receiver: contains a local oscillator (laser) for phase modulated
signals (like DP-QPSK)

Balanced
Signal —>| detector ADC
Polarization - ep
controller
Local ill —_— Balanced ;
ocal oscillator teotor —
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PMD is also and not Deterministic in Real Fibers

‘ _<PMD> Because of the dynamic nature of

i PMD, it doesn't have a single fixed

H' value for a given section of fiber.
A

1534
2@ 1533.5nm —

DGD/ ps

Wavelength / nm

Time / day
*246 km fiber link Overall mean DGD = 7.3 ps.
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Polarization In Fiber-Optic Systems

Free space: Polarization does not change with time

Fiber: Stresses Y fiber birefringence variation Y State of polarization variations

N

Sources of fiber stress

(i Inherent asymmetry from manufacturing Fairly

(i Temperature (Slow) B

U Pressure (Slow)

U Macro/Micro bending (Slow) >~ Dynamic

U Wind-caused vibration (Fast) and random
U Mechanically induced acoustic vibration (Fastest)
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Vibration examples

High PMD Section

High PMD Section

Fastchangingnput
SOP
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