Determination of scattering lengths of cesium
through photoassociative spectroscopy of cold atoms
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Photoassociative spectroscopy of cold atoms is a particularly well adapted tool for the deter-
mination of scattering lengths, which are the key parameters of ultracold collisions, especially in
Bose-Finstein condensates. The interpretation of the experiments can be performed using only
the asymptotic part of the involved molecular potentials. Such an analysis of an ensemble of
experiments on cold cesium atoms has allowed us to determine two scattering lengths, without
even relying upon ab initio calculations of the Cg coeflicient of the 65+ 6s multipole expansion.

The first part of the experiments consists of photoassociative spectroscopy of the 07 molec-
ular state below the 6s + 6ps/, asymptote, using cold atoms polarized in the f =4, my = 4
Zeeman state. The line intensities display a modulation which reflects the node structure of
the s-wave ground state wave function of two free colliding atoms. The determination of the
scattering length from experimental data is almost completely self-sufficient. First, it requires
knowledge of the 07 potential, which we deduce from previous spectroscopic study of the 07 pro-
gression of the PA spectrum [1]. Tt also requires knowledge of the asymptotic part of the ground
state potential; the most important parameter, Cg, is determined through self-consistency re-
quirements of the analysis [2].

The second part of the experiments concerns a two-color excitation of the ro-vibrational
levels close to the ground state dissociation limits. Using the extension of the method of ref.
[3] to the multi-channel problem, one can deduce the scattering length associated to the corre-
sponding dissociation limit. Preliminary single channel results will be presented.
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