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Introduction - F B

Electron’s electric dipole moment (eEDM) : physical quantity of proof that time reversal symmetry is violated
Francium atoms (Fr) : good probe to measure the eEDM

- Large eEDM enhancement factor (Rg, = 799[1])

Our goal : detection of the energy shift caused by the eEDM

- The energy shift is detected as a change of the Larmor frequency

- We apply magnetic and electric fields in parallel and antiparallel and detect the frequency difference.
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What we measure [3-5]
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&, polarization impurity of optical lattice laser beam

dominant sources of systematic error

5B — hé 160G & Y s ) a :_pol;rilzability
- grhmgppg P (Tep) = BAmp <1.3x107" mW/cm of stabilities are needed. Pt
for Amp = 4 <\
Principle of dual-species comagnetometer
Atom A and atom B with small eEDM | B f 2
Simultaneously measure each Larmor frequency We Can measure the EffeCtS Of bOth Independenﬂy. ‘ "“"”“HH”A{O“W“"II
vi = gpAmpugB/h + " Ample, 0B = 6.3 pG AN o

(|

§(Iey) = 2.1 x 1073 mW/cm?
for 8’Rb-133Cs

v = giAmgusBYh + B Ample, GLATTE s 1

——

Assume that ¢ and Av are equal to above

Prototype with °Rb-8/Rb at Tohoku Univ[6]
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Conclusion

- The magnetic field fluctuation and the polarization and intensity fluctuation of the optical
lattice laser beam are dominant sources of systematic error for EDM measurement.

- The basic idea of dual-species comagnetometer to eliminate these errors was introduced.

- Development of the Rb-Cs comagnetometer is ongoing.
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