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We report on the first measurements of electron scattering from metastable helium atoms (He*) confined in a magneto-optic trap (MOT).   Using conventional crossed beam techniques,  measurement of electron scattering cross sections for He* is experimentally very difficult, due the intrinsically low atomic densities produced by nozzle discharge sources, and the need to locate the interaction region well away from stray electric and magnetic fields.  Electron interactions with excited state atoms are fundamentally important to many naturally processes in atmospheric and astrophysical chemistry, gas lasers and plasma processing.  Until these experiments, no data for He* existed in the intermediate (10 – 100 eV) range to verify theoretical predictions. 

Our MOT contains up to 108 atoms at temperatures of  ~1mK that act as a high (~109 cm-3) density target for a pulsed electron beam.  We employ optical molasses to reduce the atomic velocity, and hence the trap decay time when released from the optical and magnetic fields. The total cross section is determined using phase modulation spectroscopy to measure the fractional loss rate of the trapped atoms with the electron gun on, and the electron current density is measured using scanning wire techniques to yield the absolute total cross section. 
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