Quasi-monomode guided atom-laser
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We report the achievement of an optically guided and quasi-monomode atom laser, in all spin projec-
tion states (mp = —1, 0 and +1) of F' =1 in Rubidium 87 [1]. The atom laser source is a Bose-Einstein
condensate (BEC) in a crossed dipole trap, purified to any one spin projection state by a spin-distillation
process applied during the evaporation to BEC. The atom laser is outcoupled by an inhomogenous ma-
gnetic field, applied along the waveguide axis. The mean excitation number in the transverse modes is
(ny = 0.65 £ 0.05 for mp = 0 and (n) = 0.8 + 0.3 for the low field seeker mp = —1. Using a simple
thermodynamical model, we infer from our data the population in each transverse excited mode. We will
discuss the ultimate limitations for our outcoupling scheme. An interesting prospect deals with the study
of atomic intensity fluctuations and the investigation of the longitudinal coherence with guided atom
lasers produced in different interacting regime including out-of-thermal equilibrium state.
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