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Soliton theory in 1 slide

Numerical simulation
m  Nonlinear split step beam propagation method

Spatial solitions

Soliton interactions
m  Collision
m Attraction
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ra
ra tn

Pl 3
I

Intensity

Soliton propagation through thin prism

—

=
(]

Soliton propagation through boundaries
m Linear/nonlinear
m Higher/lower refractive index

=]

a0 20 10 1] -10 -20 -0

Conclusion



Soliton theory in 1 slide

Impossible!

Q Prof. Steve Blair wrote a 508 page thesis on it!

O Assume: We understood Prof. Kelvin's soliton lectures totally!



Numerical Simulation

Linear gaussian diffraction -

i

izood x and z sampling

Split step beam propagation
Linear Diffraction

Nonlinear self-focusing T Ie—

qﬁw‘r‘(r, Az) = kpng |A(x, 53{2”2 Az

Sampling
m  Must obey Nyquist x
m dz must be very small

Ead x and z sampling




Spatial solitons
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Spatial solitons
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Soliton interaction: Collision
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Soliton interaction: Attraction

=
=

el
2]

intensity

=
=

0.2

-40 -20 0 20 40

Intensity of propagation

Intensity of propagation

Intensity

20

Transverse distance (Wo)
(=]
Transverse distance (Wo)

Intensity at z = 0 1] 10 20 0 10 20

Propagation distance (Zo) Propagation distance (Zo)

linear

nonlinear

Intensity of propagation
Intensity of propagation Phase of propagation v

1
)
L=}

Transverse distance (Wo)
[}
|
|
Transverse distance (Wo)

20

Intensity

0 10 20 0 10 20
Propagation distance (Zo) Propagation distance (Zo)

(Zo)



Soliton interaction: Repulsion
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Soliton through a thin prism
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Soliton through boundaries
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oliton through boundaries
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Conclusion

| | Project Report: http:/eces.colorado.edu/~pavani/Optical Solitons.pdf

Numerically implementations

m Spatial soliton

m Soliton interactions (collision, attraction, repulsion)

m Soliton through a prism

m Soliton through linear/nonlinear high/low index boundaries
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