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We study the dynamics of ultra-cold atom clouds that traverse microscopically structured
laser beams. In a first scenario, dilute thermal clouds are used to explore the dynamical
properties of the light beam. In the particular case of beams with cylindrical symmetry, it
is shown that a natural variable of the light which corresponds to the product of the
angular momentum along the axis of main propagation of the laser beam with the linear
momentum along one of the directions perpendicular to that axis is transmitted from the
light beam to the atom cloud. In the second scenario, the atom cloud is in the Bose
Einstein condensation regime. Under such conditions, a comparative analysis is
performed on the quantum versus classical dynamics of the ground state fraction and of
the thermal cloud respectively. This study help us to understand better the border
between classical and quantum regimes.
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