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SUMMARY OF THE PROPOSAL

Existence of an Electric Dipole Moment (EDM) of the elementary particle would imply that
time-reversal (T) invariance and parity (P) are violated. Searches for the EDM of the electron are
motivated by the existence of charge-parity (CP) violation in neutral kaon decay, which is known to
be equivalent to T violation. According to the standard model, the electron EDM is far too small
to be detected, but a number of models beyond the standard model predict values for the electron
EDM large enough to be observed in practical experiments. In paramagnetic atoms an electron EDM
results in an atomic EDM enhanced by the factor Z32. The element which has largest enhancement
factor is a heaviest alkali element francium (Fr). The Fr has no stable isotopes, and we can not make a
concentrated sample due to a short life time. We propose to take the Fr atoms from heavy-ion fusion
reaction products and inject them into a laser trap apparatus, where we obtain a cold dense cloud
of neutral Fr atoms. The key point to achieve the high precision search of the EDM is a production
yield of Fr atoms. The goal of this proposed experiment is to establish the experimental technique to
produce and collect the Fr atoms, transport to the trapping chamber with high transmission efficiency,
and to get more than107 Fr atoms/s which is the highest production rate in the world.


