All-optical Bose-Einstein Condensation of Chromium
atoms and rf spectroscopy of cold Cry, molecules

Q. Beaufils!, R. Chicireanu!, T. Zanon!, A. Crubellier?, B. Laburthe-Tolra!, E.
Maréchal', L. Vernac!, J.-C. Keller! and O. Gorceix *

! Laboratoire de Physique des Lasers, Université Paris-Nord, 99 avenue Jean-Baptiste
Clément, 93430-Villetaneuse, France

2 Laboratoire Aimé Cotton, Bat 505, Campus d’Orsay, 91405 Orsay, France
E-mail: olivier.gorceix@Quniv-paris1 3. fr

The study of quantum gases made of chromium atoms is compelling for several reasons.
Being accessible to laser manipulation, chromium has a most abundant bosonic isotope
52Cr and a 9-percent abundant fermionic isotope *3*Cr. Most importantly, Cr atoms carry
an exceptionally large magnetic moment of 6 up. Consequently, Cr provides a valuable
tool to study the physics of dipolar quantum gases as demonstrated in [1].

We present our recent achievement of a chromium Bose-Einstein Condensation (Cr-BEC)
[2] using an all-optical procedure along with two innovative techniques:

- continuous accumulation of metastable *2Cr atoms in a mixed optical and magnetic trap
3;

- fast and intense rf sweeps to average to zero the magnetic potential and optimize the
transfer efficiency from the Cr-MOT to the optical trap [4].

We also report on the rf spectroscopy and association of weakly bound Crs molecules
in the decatriplet 132; state. These latter experiments are performed in the vicinity
of a d-wave Feshbach resonance at low magnetic field. Though the association rate is
at present fairly low, we can study the spectroscopic properties of these cold trapped
high-spin chromium molecules.

This work is supported by Conseil Régional Ile-de-France, MENESR, CNRS, ANR, EU
and IFRAF.

References

[1] T. Lahaye et al. Nature, 448, 672 (2007)

[2] Q. Beaufils et al., arXiv :0712.3521

[3] R. Chicireanu et al., Eur. Phys. J. D, 45, 189 (2007)
[4] Q. Beaulfils et al., arXiv :0711.0663



