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The Standard Model can be tested via unitarity of the
Cabibbo-Kobayashi-Maskawa (CKM) quark mixing matrix
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Producing RIBs at ND

1 m Chamber

AN |

Analyzing
Magnet

&

19

17

15

13

11

36S¢ 37S5c 385c 385¢ 4054!" =

28cl 2s8cCl

30Ar 3lAr 32Ar 33Ar 34”. 36

265 275 288

2285i | 2381 2481 258i

2851 | 28 051

2141 224l

120 130 [ 140 ik

‘ 25A|
‘ 29P
* 5 1SN 1SN 20N 2IN
33CI
3 16C 17C 1BC 18C 20C 21C 22C 23C
41
148 1SB 16B 7B 1BE 198 20B 21B Sc
7 9 11 13 15 17 19

24P 25P 26P 27P 28P r**--
Isotope

34Ca 35Ca 36Ca 37Ca 28Ca 35Ca ETD=RETLEYEYIsE] Eker

1°B(d,n)
12C(d,n)
“N(d,n)
*0(d,n)
*Mg(d,n)
28Si(d,n)
335(d,n)
%0Ca(d,n)

21 23

| Rate (pps/uA) |

2.4x10°
8.1x10°
5.0x10°
1.5x10°
3.0x10°
2.0x10°
9x10°

4x10°

25 27

1Al

INPC, May 27 2025

%
BE

UNIVERSITY OF

NOTRE DAME




Producing RIBs at ND
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Producing RIBs at ND
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Superallowed Transition Beta-Neutrino Decay lon
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Differential Pumping
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Figure 18: The sum of 10,000 consecutive bunches ejected from the
cooler-buncher obtained by the MCP detector directly downstream
of the chamber. The fit, given in red, shows the two peak Gaussian
fit matching the two masses coming from the ion source, 3K+ and
41K+ based on their separation and natural abundance.

Trapping Efficiency: 93(1)%
FWHM: 50 ns

Paul Trap

Off-line Commissioning of the St. Benedict Radiofrequency Quadrupole Cooler-Buncher, D. P.

Burdette, et. al., arXiv:2504.08021, 2025
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https://arxiv.org/abs/2504.08021
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First Stopped RIBs with St. Benedict:
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Where is the RIB?
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First Extracted RIB with St. Benedict Gas Catcher
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Half Life Campaign at Notre Dame
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287l Half Life Measurement
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https://arxiv.org/abs/2505.01722

The Next Year of Half Life Measurements

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

New Location of
Beta Counter
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The Next Year of Half Life Measurements
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In Summary

* Extracting V_, from mirror transitions will allow us to test the tension with unitarity of the CKM matrix
* St. Benedict aims to measure ag for a suite of nuclear mirrors ranging from 11 to *1Sc

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

 Expected half-life measurements in the next year: 33Cl, #!Sc, 1’F, 2°P

e St. Benedict is expected to take its first measurement by summer 2026
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Recent values for nuclear radiative corrections have routinely measured
higher than previous measurements
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Nucleus n SH Mc BN 150 "F 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 0.04 0.7 —0.06 —12.6
Sagy/ag,| 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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Typical procedure:

1.Implant ion beam on a Au foil for ~3 t

2.Deflect beam entering tandem.

Counting

b sitio=d 3.Rotate foil in front of 1 mm plastic scintillator coupled to a PMT.

4.Count for ~25 t1/2'

5.Rotate back to implant position, turn on the beam and repeat.
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