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The ICE project (Interférométrie à source Cohérente pour l’Espace) aims to
be a proof of concept for a space mission using quantum particles, i.e., atomic
clouds of potassium and rubidium in a matter-wave interferometer to test
the Weak Equivalence Principle in microgravity [2]. The whole experiment is
adapted to the Novespace Zero G aircraft that provides 22 s of microgravity
per parabolic trajectory. In parallel with the onboard experiments, a micro-
gravity simulator installed in the laboratory allows the sensor head (200 kg)
to be in weightlessness for 500 ms, with a high repetition rate. To increase
the interrogation time and the sensitivity of the measurement, the produc-
tion of ultra-cold sources in microgravity with all-optical methods is studied
both on the simulator and onboard the Zero G plane. In microgravity with
ultra-cold sources, a particular regime of atomic interferometry called double
diffraction takes place [1], which we study theoretically and experimentally
on the simulator. We report on the production of Bose-Einstein Condensates
(BEC) in microgravity both on the simulator and onboard the aircraft, and
on our first results of interferometry in the double diffraction regime .
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