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Effective electric field for measurement of electron electric dipole
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[Abstract]

The existence of a non-zero electric dipole moment (EDM) of the electron reveals a
violation of the time reversal symmetry, so many experiments are trying to detect the electron
EDM. Recently, heavy polar diatomic molecules, which have large internal electric fields, are
selected for experiments to search for the electron EDM, where the precession motion of the
electron spin is used for the detection. This motion depends on the internal effective electric
field (Eefr). The improvements of the computational accuracy of Eer for the EDM and the
understanding of spin precession are important for the experimental determination of the
upper bound of the EDM.

In this work, calculations of Eef in YbF and ThO, which are representative ones for
experiments of the electron EDM, are performed on the basis of the restricted active space
configuration interaction approach by using four-component relativistic electronic structure
calculations. We also discuss the effect of the difference of the bond length.
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Fig. 1. Eeff in each bond for YbF
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