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Soliton solution of the NLSE
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Soliton complex discrete eigenvalue:

Nonlinear Schrodinger equation (NLSE) 
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Zakharov-Shabat scattering problem:



128-soliton solution with random phases
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Inverse scattering transform for multi-soliton wave fields

We need high precision !
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𝑥:,;~Random[−2,2]
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The same 128-SS as before after stochastization during simulations with periodic boundary 
conditions ( simulation time ~100 ).

Statistically homogeneous soliton gas

The question: what is the distribution of 𝑥#,( for homogeneous soliton gas?? 

Can the mutual soliton shifts be relevant?  Δ𝑥/,0 =
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Black lines: 128-soliton solution with random phases, 𝑥/,0~Random[−2,2]
Green lines: ensemble and time averaged first order moment



Blue lines: 64-soliton solution with random phases, 𝑥/,0 = 0
Red lines: the corresponding box wave field



Black lines: 128-soliton solution with random phases, 𝑥/,0~Random[−2,2]
Green lines: ensemble and time averaged first order moment



Water wave tank in Nantes, France. 140 meters, 20 gauges 



Integrable dynamics



Experimental data



Experimental data
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