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   We recently obtained the formation of a chromium Bose Einstein
   Condensate (BEC) by an all optical procedure. We are the second group
   to achieve quantum degeneracy for this atom, after the group of Tilman
   Pfau in Stuttgart [1], but we use a very different method. Our poster
   will describe this method in detail, and the results of preliminary
   experiments where we are using our BEC to investigate cold collision
   issues in relation with the use of strong RF fields.
   Four years after starting the experimental cooling of chromium atoms,
   our group has achieved the production of a BEC at the end of November
   2007.
   The interest for chromium in the cold atom community comes from its
   remarkable magnetic properties, the permanent magnetic moment in the
   ground state being six times larger than in the alkalis. As already
   shown by the group of T. Pfau, the magnetic interaction in a spin
   polarized sample can become non negligible compared to the contact
   interaction [2]. It can even become the dominant term in presence of a
   Feshbach resonance, leading to new effects due to this non isotropic
   interaction [3].
   Chromium atoms have a high inelastic collision rates due to spin
   exchange collisions in their ground state. It is therefore necessary
   to prepare the atoms in the magnetic level of lowest energy, which
   can't be trapped magnetically [1]. Therefore, the production of a Cr
   BEC requires the use of a far off resonance optical trap (FORT),
   produced by two intense red detuned laser beams (crossed FORT).
   The first Cr BEC was obtained by loading the atoms in an elongated
   magnetic trap, before transferring them in a 1D FORT. We use a totally
   different technique, as we directly load the atoms in a 1D
   (horizontal) FORT from a Magneto Optical Trap (MOT). Since the report
   of our first direct optical trap loading [4], we changed our setup in
   order to increase significantly the number of atoms available for
   evaporation. First, we are using optical depumping to accumulate atoms
   in a different metastable state (5S2 state), where inelastic
   collisions are less important. Besides we apply fast RF frequency
   ramps in order to cancel the effect of magnetic forces due to the MOT
   gradients, which increase the available volume of trapping [5]. We are
   now loading almost 5 million atoms in a timescale of 100 ms, at about
   100 µK.
   From this starting point we transfer IR power to a second IR laser
   beam (vertical), and then start the evaporative cooling by reducing
   the overall amount of IR laser sent to the atoms. We reduce the trap
   depth to the µK range, and observe the apparition of the quantum
   transition at a temperature of 150 nK. Further reducing the IR laser
   power, we obtain quasi pure BECs with about 15000 atoms (see Fig 1).
   
   Fig 1: Cuts of the optical depth of the atomic cloud measured after 5
   ms of time of flight. It shows the emergence of the quantum phase with
   the duration of the evaporative ramp. The lines are Gaussian fit of
   the thermal fraction. After a 10 s long evaporation ramp, we obtain an
   almost pure BEC.
   Our poster will explain in detail the main specificity of our
   experiment, and our first results regarding experiments using a high
   power RF source to modify the internal structure of the atoms. It will
   present as well the main goals of our experiments. Our setup offers
   the possibility to trap both the bosonic 52Cr and the fermionic 53Cr
   atoms [6], and we plan to obtain next year a degenerate Fermi sea, in
   order to study strongly correlated systems by loading these quantum
   gases into Optical lattices.
   Short Biography
   Laurent Vernac was born in France in 1972. He obtained his PhD in
   Quantum Optics in 2001 in Paris, at Laboratoire Kastler Brossel,
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   (2001-2003), where he started a continuous atom laser experimental
   project.
   He was recruited in 2003 as assistant professor in Université Paris
   13, and is a member of the Cold Atom group of Laboratoire de Physique
   des Laser. His research team is working on the experimental
   achievement of degenerate phases of chromium atoms, the main
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