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I will talk about first generation of quasipropagation-invariant beams by inducing four-wave
mixing in atomic gases. This was done by exciting the 551/2 -> 5P3/2 -> 5D5/2 double
transition followed by the 5D5/2 -> 6P3/2 -> 551/2 cascade decay of Rb”87. The later yields a
bright collimated-blue light that can be detected with simple CMOs cameras. The first pump
beam had a Gaussian profile whereas the second one was prepared with Mathieu-Gaussian
modes, also solutions of the Helmholtz equation. In a first set of experiments the second
pump optical field had imprinted odd and even Mathieu structures, carrying elliptical angular
momentum. By analysing the configuration and Fourier spaces of the collimated blue light it
was quantitatively verified that the atoms had replicated the incoming modes, including their
dynamical variables [1]. In a subsequent series of experiments the second pump beam was
prepared with helical Mathieu-Gaussian modes, that contain arrays of optical singularities.
The up-conversion of their information to the collimated blue light has verified by firstly
applying the two techniques introduced in [1]. Following, the presence of the optical vortices
was probed with a Michelson interferometer [2].
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