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WDM With Solitons

Soliton Soliton Collision in Unperturbed Fiber
(D constant and no loss)
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Wavalength Division Multipiexing with Soiltons In Ultra Long Distance Transmisslon Using

Lumped Amplifiers L. F. Mollenauer, 5. G. Evangelides and J. P. Gordon, JUT Vol 9 No. 3
march 1891

Only result of collision: 8t = +0.1786



Soliton Collision in Lossless Fiber
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Horizontal axes: time in 5. u. Vertical axes: Power in s. u.

Soliton Collision in Lossless Fiber
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Soliton Collisions
In the Presence of Perturbations

Collision centered at an amplifier
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The collision is no longer symmetric resulting in a net velocity change for
both solitons. This will manifest itself as extra timing jitter at the reciever.
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Wavelength Division Multiplexing
Using Solitons in the Presence of Perturbations
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d (Q) vs. Q
= 45 km

Three Channel WDM
Lamp
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Three Channe! WDM

Threed(éhannel WDM d ( o) During a Collision
—vs. Q
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Three Channel WDM
d ( v ) During a Collision Three Channel WDM
d(Q)vs. Q

Lamp = 45 km
Aﬂ)chan = 47-097 GHZ
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CONCLUSIONS

e In the presence of periodic fluctuations in power due to fiber loss and amplifier gain

a solitons at 3 equally spaced frequencies can exchange energy and effect frequency
shifts on one another during a collision.

o This is essentially a four wave mixing process where the periodicity of the
transmission line phase matches the waves.

« The analytic theory explains the simulation theory very well.

o Fo a given amplifier spacing there are some forbidden channel spacings near the
resonances of AQ and AA.

Qresonance = V2T/Lamp | AA|max = 1.7Gy\Lamp/n



