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Emmy Noether's groundbreaking works led us to understand "energy"” as a dynamical invariant of
physical systems with time translational symmetry. Moreover, written in terms of canonical phase
space coordinates, It Is the generator of time translations, both, INn classical physics, and quantum
mechanics. As the most prominent example of a Hamiltonian flow, we discuss the Schrodinger
equation and its nonlinear generalizations. We emphasize its ubiquitous role in modelling and
simulation of laser-matter and nonlinear self-interaction of light, and give a brief account of related
research activities at Weierstrass Institute.
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L aser-atom interaction:

, _ | Improved Soliton perturbation theory:
Time-dependent Schrodinger equation for

atom in an oscillating electric field:

Envelope solition propagating at group velocity v,
+ weak radiation background:

i Y(t,x) = H(x, t)y(t, x)
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yields ionizing, resonant states: S * Emission of phase matched radiation from

a moving source (resonant radiation)

* Adiabatic model for evolution of soliton and
dispersive pulse parameters

« Analytical model for all-optical switching effects
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