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Theoretical Correction Terms

Recent values for nuclear radiative corrections have routinely measured higher
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Vud from Nuclear Mirrors
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Vud from Nuclear Mirrors
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Vud from Nuclear Mirrors

V 4 from mirror transitions is currently 6x less precise than 0" -> 0*
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Vud from Nuclear Mirrors

Nucleus n SH Yc BN 150 TF Ne
p —2.20 —2.10 0.75 0.56 —0.63 —1.28 1.60
J 1/2 1/2 3/2 1/2 1/2 5/2 1/2

§As/As| 40 51 004 004 0.7 —0.06 —12.6
Sagy/as,| 3.6 46 —1.2 —0.7 -09 —3.6 —13.1

Table I. Calculated sensitivities to dp/p for the lowest mass
mirrors, with approximate p values taken from [10] and the
leading order expressions.

L. Hayen & A.R. Young, arXiv:2009.11364 (2020)
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Producing RIBs at ND
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Producing RIBs at ND —— f @
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Producing RIBs at ND
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Producing RIBs at ND
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Producing RIBs at ND
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Superallowed Transition Beta-Neutrino Decay lon
Coincidence Trap (St. Benedict)
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Gas Catcher
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Differential Pumping

Paul Trap Cooler-Buncher RFQ
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Differential Pumping
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Off-line Commissioning of the St. Benedict Radiofrequency Quadrupole Cooler-Buncher, D. P.
Burdette, et. al., NIMA: Vol 1084, 171187, 2026
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Fitting Agy
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On-line Results
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W Tl T e TriSol beam line at a similar distance from magnet
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On-line Results

AE P-10, charge collection
on biased electrode

Silicon detector
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On-line Results

I

I RIBissenttoaSi surface barrier detector. Located just
before the degrader on the St. Benedict line.
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On-line Results
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First Stopped and Extracted RIBs with St. Benedict:
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lon guide has been removed and replaced by a foil backed by a Si detector.
 Implant 13N ions transported by the RF carpet on the foil.

* Positron from the 3N decay are recorded by the Si detector.
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First Stopped and Extracted RIBs with St. Benedict:
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~ 1-2% transport efficiency with current online setup
Also tried to extract ’F, 1°0, 1C without succeses
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Half Life Measurements at Notre Dame

counting Irradiation

position* 4 : - ()sition

Location of Beta
Counter
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Half Life Measurements at Notre Dame
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287l Half Life Measurement
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33Cl Half Life Measurement
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Half Life Measurements at Notre Dame

Use of the 15° switching magnet
and the third solenoid allows us
to better select our isotope of
interest and focus it on the target

Transitioning to a Mesyteq DAC

New Location of
Beta Counter
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Future Half Life and QEC Measurements
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In Summary

e ExtractingV_, from mirror transitions will allow us to probe the tension with unitarity of the CKM
matrix

* St.Benedict aims to measure ag for a range of nuclear mirrors ranging from 11C to *1Sc

e A half-life campaign at Notre Dame has been ongoing to reduce uncertainties that contribute to the
extraction of V_, from these isotopes

e Expected half-life measurements in the next year: ’F, 4!Sc, 2°P

e St. Benedict has successfully extracted 3N and ?°Al from the gas catcher

e Next steps include commissioning the rest of St. Benedict with an offline source before RIBs
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