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Abstract

The physical system studied in this memory consists of a rotating ultra-cold neutral fermi gas trapped by
an anisotropic harmonic potential. The subject treated here is the particle density in real physical space and its
counterpart in the reciprocal Fourier space. Knowing that the exact analytical expression of the single particle
density in the physical space is not yet available in the literature and is being processed with approximations
in limit situations, we have managed to theoretically address the exact analytical expression of the particle
density in Fourier space. We also studied the evolution of the system by varying the different parameters
related to the angular velocity and the anisotropy of the rotating anisotropic harmonic trap where we observed
the crossover of the system from the two-dimensional regime to a the one-dimensional regime and we have
shown how this crossover is reflected in the shapes of the density in Fourier space. Comparison of our exact
results in Fourier space with the approximate results in real physical space, obtained in an earlier a paper,
proved to be consistent.

We also addressed the issue of the light scattering used to probe the properties of the ultra-cold gases and
showed the importance of the elastic scattering factor and its contribution to the total dispersion of the incident
light beam by the system. We also provided appropriate explanations for the expected dispersion images in the
different positions of the detectors if one changes the rotation ratio or/with the anisotropy if the rotating trap.

An experimental study will be a good confirmation of our results.
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Density in Fourier space, Ultra-cold Fermi gas, elastic scattering factor, Bloch density matrix



