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Introduction FRIB-EDM? Isotopic Filtering with a
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We plan to source Ra from FRIB's Isotope Harvesting in the form of an

aqueous solution of Ra in HF. To ensure isotopic purity, while
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1. A baryon number violating interaction exists s : To satisfy these requirements, we plan to use a quadrupole mass filter.
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We want a technique that:» Can form an isotopically pure .| FRIB rates calculated [T e e
The CP-violating observable in nuclear systems that <er2z> <fr2> <@z> beam of neutral molecules by Reg Ronnigen T .
corresponds to an EDM is called a nuclear Schiff moment: S, = 10 6 * Is UHV compatible See also: Vutha et al. PRA 98:032513 (2018), J. T. Singh Hyp. Int. 240:29 (2019),

. . » Has a high formation efficiency Ramachandran & Vutha, PRA 108 :012819 (2023), and Li et. al NJP 25:082001 (2023) Abundance in QMF output = (Input Abundance)(QMF Transmission)
Nuclear Schiff moments in the lab frame:
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Hutzler et al. PCCP 42:18976 (2011)  Barry et al PCCP 13:18936 (2011) » Started with a similar and simpler molecule, ““"Ba™"F
Molecules offer two classes of enhancement: » Can use an electric field to spectroscopically distinguish
1. Orders of magnitude larger effective electric fields 2. More degrees of freedom for control of systematics Our Approach: Electrospray lonization ——/— states aligned with or against (potential science states), and
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To perform an NSM search, we need to trap our molecules.
We are interested in embedding them in noble gas solids to
trap them because:

- Large densities of guest molecules (10"°/mm?) can be hosted
without them interfering with each other

* Noble gas solids lock the orientation of certain guest molecules

Upgrading to Subambient Pressure lonization with Nanoelectrospray

Our atmospheric electrospray ion source allows us to form molecular ions, however: ——Decreasing Pressure
 Stability sensitive to ambient conditions (pressure, temperature, humidity) ~20 Torr

alignment of spray probe
Energy Physics under Award Number DE-SC0022299.
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