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Agenda

� Soliton theory in 1 slide

� Numerical simulation 
� Nonlinear split step beam propagation method

� Spatial solitions

� Soliton interactions
� Collision
� Attraction
� Repulsion

� Soliton propagation through thin prism

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

� Conclusion



Soliton theory in 1 slide

Impossible!

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

� Assume: We understood Prof. Kelvin’s soliton lectures totally!



Numerical Simulation

� Split step beam propagation

� Linear Diffraction

� Nonlinear self-focusing

� Sampling

� Must obey Nyquist x

� dz must be very small



Spatial solitons
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Soliton interaction: Collision
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Soliton interaction: Attraction
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Soliton interaction: Repulsion
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Soliton through a thin prism 



Soliton through boundaries



Soliton through boundaries



Conclusion

� Numerically implementations

� Spatial soliton

� Soliton interactions (collision, attraction, repulsion)

� Soliton through a prism

� Soliton through linear/nonlinear high/low index boundaries

� Theory of optical solitons was described in detail

Project Report:  http://eces.colorado.edu/~pavani/Optical_Solitons.pdf
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