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Order of Magnitude Smaller Limit on the Electron’s Electron Dipole Moment1
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Proposed extensions to the Standard Model of particle physics typically predict that the electron would naturally have a
small but potentially measurable electric dipole moment (EDM). The Standard Model, known to be incomplete, instead
predicts that the electron EDM is much too small to measure. The ACME collaboration [1] used the enormous electric field
that electrons experience within a ThO molecule, the unique structure of this molecule, and a cryogenic buffer gas beam of
molecules to search for an electron EDM. The new search was sensitive enough to detect an EDM that is ten times smaller
than the previously measured upper limit [2] – well within the range of predictions from various proposed extensions to the
Standard Model. We did not detect such an EDM, however. Instead, we set a new upper limit on the electron EDM at
a 90% confidence limit, |de| < 8.7 × 10−29, making use of the effective electric field calculated for ThO [3]. The new limit
stringently constrains the parameters of proposed extensions to the Standard Model to values that predict an electron EDM
smaller than the new limit. The TeV energy scale being probed is comparable to that being investigated at CERN’s Large
Hadron Collider (LHC).
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