Towards a new search for hadronic CP-violation using ultracold assembled “°FrAg molecules
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Motivation Silver Laser Cooling Francium Laser Cooling

e Universe has more matter than antimatter — baryon asymmetry Immediate goal: Measure Ag scattering properties to make Ag e Goal: Measure scattering properties of 223Fr to make 2%3Fr
e Need new time-reversal (equivalently CP) violating interactions to condensate, needed to assemble FrAg condensate and 223FrAg
explain baryon asymmetry e Use 2y photoassociation spectroscopy to find s-wave scattering e Plan: Vapor cell MOT using continous offline source of %%3Fr
e T-violating new physics can cause Nuclear Schiff moment (NSM), an length and estimate locations of Feshbach resonances generated from %2’Ac
aspherical charge distribution along the spin axis e Silver MOT made once 20 years ago but no trapping e Estimate ~10° trapped Fr atoms with 10 mCi 22’Ac source
e Sensitive to new T-violating physics in hadronic sector such as was demonstrated [8] Y F=3
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— want octupole-deformed nucleus — want heavy nucleus e I._. ~ 90 mW/cm? — need high laser power at 328 nm -1
e Expect >1 Wat 328 nm 1114 nm + 1596 nm — 656 nm — 328 nm 223Fr level structure
e Repump with ~1.9 (1.7) GHz EOM SFG SHG

DefOrmed NUCIEi in POIar MOleCUIQS e Use N-enhanced D1 (338 nm) cooling for dipole trap loading [9]
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electromagnets using
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e Probing energy scales up to 200 TeV
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