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Development of an interferometer with laser cooled molecules to study the
mechanism of anti-matter disappearance
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In order to investigate the origin of matter-antimatter symmetry (CP)
violation, we focused on the fact that the permanent electric dipole moment (EDM) of unpaired
electrons in the polar molecule is greatly enhanced by the intramolecular effective electric field
and its relativistic effect. We performed the developments to realize the cold Fr-Sr molecules for
the accurate EDM measurement. In particular, we have established a technique for a high-intensity
laser-cooled Fr source by using the nuclear fusion reaction with a surface ionization ion source by
a non-contact heating method with an infrared heater to produce Fr and the frequency stabilization
with an iodine molecule and a high-precision wavemeter. Furthermore, by establishing a coexistence
trapping technique for two types of Rb isotopes and evaluating the effective electric field inside
Fr-Sr by relativistic coupled cluster theory, we have established a basic technique for Fr-Sr
molecule EDM measurement.
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