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Counting cold collisions(#H )
B Ueberholz, S Kuhr, D Frese, D Meschede and V Gomer({E)

Bonn University,D-53115 Bonn, Germany( 2 {if % it i )
Received 14 December 1999

Abstract. We have explored experimentally a novel possibility to study exoergic cold
atomic collisions. Trapping of small countable atom numbers in a shallow magneto-
optical trap and monitoring of their temporal dynamics allows us to directly observe
isolated two-body atomic collisions and provides detailed information on loss
stétistics. A substantial fraction of such cold collisional events has been found to
result in the loss of one atom only, We have also observed for the first time a strong
optical suppression of ground-state hyperfine-changing collisions in the trap by its
repump laser field.

The observation of physical phenomena at the atomic level often provides new
insights into the details of the processes under study, usually hidden in ensemble
samples. Trapping of individual neutral atoms in a magneto-optical trap (MOT) [1]
realized in [2,3] allowed us to obtain information on the internal and external atomic
dynamics in the trap with excellent contrast [4]. Cold inelastic collisions are usually
associated with high atomic densities and consequently with experiments on large
numbers of trapped atoms. Here we study them with only a few atoms. In this
situation one is able to monitor the instantaneous number of trapped atoms exactly
and observe isolated load and loss events. In figure 1 we show an example of the
dynamics of the trapped atom number in the MOT operating at constant conditions.
Such a “digitized” signal provides detailed information on the collisional statistics we
will analyse in this letter. (iE3Z...... )
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