Photoionization cross-sections for Li 2 2P3/2 and Na 3 2P3/2
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Lithium or Sodium atoms have been captured in a magneto-optical trap (MOT). By ap-
plying an additional ionization uv laser beam, atomic ions have been formed. The ionization
process leads to an additional trap loss, therefore the fluorescence intensity emitted by the
cold atomic cloud is decreased. Also the MOT loading rate is modified by the presence of
the photoionization loss channel. Modifications in both the MOT laoding rate and the steady
state number of trapped atoms allowed us to calculate the photoionization cross-section, using
a model taking into account also the decreased capturing rate in a volume ionized by the uv
laser beam outside the trapped atomic cloud [1].

For Li, where an ionizing wavelength shorter than 349.7 nm is needed, we could use only
two wavelengths, the 334.4 nm and the 335.8 nm radiation of an Argon-ion-laser. For Na, a
wavelength shorter than 408.4 nm is needed, and the additional Ar+ UV lines at 351 nm and
363.8 nm are also ionizing the atoms. Moreover, we were able to produce tunable radiation
between 399.5 and 409 nm by means of a ring dye laser using Exalite 402. For Li we have
determined the cross-sections for 334.4 nm to be 16(4) Mbarn and for 335.8 nm to be 18(5)
Mbarn in agreement with calculations [2].

The results for Na are shown in Fig. 1. Besides the statistical errors, measurements of the
(low) UV power and the beam profile are responsible for the large uncertainties. All measured
values for Na agree reasonably well with theoretical predictions [3], with the exception of the
value measured at 351 nm. Up to now we are not able explain this discrepancy.
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Figure 1: Photoionization cross-section for Na 3 2P3/2
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