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Rect Function in Nonlinear Optics:
Topological Control of Extreme Waves
and Quantum Peregrine Solitons

➢ Topological control of extreme waves:
➢ Geometry of NLSE solutions

➢ Framework in a photorefractive crystal

➢ Propagation of a beam with large waist: Akhmediev breathers

➢ Propagation of a beam with small waist: Peregrine solitons

➢ Quantum Peregrine soliton generation:
➢ Quantum nonlinear waves

➢ Our approach to quantum NLSE

➢ Effect of quantum noise on rogue waves
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Conclusions

➢We demonstrated that topological invariants describe complex light regimes.

➢We showed theoretically and experimentally that transitions between shocks, rogue waves, 
and soliton gases can be supervised by topological control.

➢We showed how to solve the quantum nonlinear Schrödinger equation by phase-space 
methods and stochastic simulations.

➢We reported our results on quantum noise effects on rogue waves generation efficiency.
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Topological Control of Extreme Waves:
Propagation of a beam with larger waist
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𝑎 𝑊0 = 300𝜇𝑚, 𝑏 𝑊0 = 260𝜇𝑚, 𝑐 𝑊0 = 220𝜇𝑚,

𝑑 𝑊0 = 180𝜇𝑚, 𝑒 𝑊0 = 140𝜇𝑚



Topological Control of Extreme Waves:
Propagation of a beam with small waist
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