Observation of Ramsey fringes toward development of high-sensitivity magnetometer
using alkali atoms in an optical lattice
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We have a plan to search an electron EDM by measuring spin precession of laser cooled Fr atom. The development of a high-sensitivity magnetometer is also required for this search.
The Rb co-magnetometer using Ramsey’s method is one of the most useful techniques for the fluctuation of magnetic field. At first, we have developed an experimental setup using
Rb cell coated with paraffin and observed the Ramsey fringes.
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F: Total angular momentum
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) We use laser-cooled Fr atoms!

2. Method of eEDM search
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< Rb co-magnetometer based on Ramsey’s method is significant.
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3. Ramsey’s method
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Irradiate the same microwave again.
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High resolution spectroscopy!
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. Magnetometer based on Ramsey’s method
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5. Process of research

*Rb co-magnetometer using Ramsey’s method
in an optical lattice.

*

Observe Ramsey fringes by laser cooled Rb.

establish a method to estimate B fluctuation from the fringes.

*

Observe Ramsey fringes using coated Rb cell and

6. Experimental setup

8’Rb D2 line 780 nm
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Paraffin coated Rb cell
Thanks to N. Sekiguchi and Prof. Hatakeyama.
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7. Rabi oscillation = pulse

Time sequence for Rabi oscillation
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8. Observation of Ramsey fringes
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The shape of fringes is unclear when T = 10 [ms].

Relaxation!

= atomic collision
= collision to cell wall...

9. Summary and future plan

Succeeded in observation of Ramsey fringes using coated Rb cell.
*Observed the fringes up to 5 [ms].
- Establish a method to estimate magnetic sensitivity from the fringes.



