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Abstract: Last year, the ACME collaboration set a new upper limit on the electron electric dipole moment (eEDM) of 1028 e cm by means of a spin-precession measurement of a beam of
thorium monoxide (ThO). This limit constrains many CP-violating theories beyond the Standard Model, and many of the theories that remain viable predict an eEDM within one or two orders
of magnitude below this bound. To probe this regime, ACME is developing a second-generation experiment with a projected statistical sensitivity of 10-4% e cm in two weeks of averaging time.
To this end, we are developing and testing (1) a new cryogenic buffer gas beam source of ThO that exploits a high-temperature chemical reaction between thorium and thorium dioxide, (2)
geometric optimization of the molecular beam path and fluorescence collection, and (3) a coherent state-preparation scheme (STIRAP) for efficiently populating the eEDM state in ThO.
Together, these improvements are projected to improve the sensitivity by a factor of at least 10. We will discuss these improvements in signal as well as steps we are taking to suppress
sources of systematic error.
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