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World Data, 2020
J. C. Hardy and I. S. Towner,
DOI: 10.1103/PhysRevC.102.045501

CKM Matrix and Unitarity, 2020
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World data for superallowed 0+ → 0+ β decay (2020)

J. C. Hardy and I. S. Towner,
Phys Rev C 102, 045501 (2020)

ft values for the 15 best 
known transitions

Over 220 individual precise 
measurements
• 9 cases accurate to <0.05%
• 6 more cases accurate 0.05-0.23%

V.E. Iacob

3072.24 1.85t s= ±
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J. C. Hardy and I. S. Towner,
Phys Rev C 102, 045501 (2020)

World data for superallowed 0+ → 0+ β decay (2020)

V.E. Iacob

Correction terms
• Relative contribution to 

the corrected Ft
• Magnitude
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J. C. Hardy and I. S. Towner,
Phys Rev C 102, 045501 (2020)

World data for superallowed 0+ → 0+ β decay (2020)
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World Data, 2020
J. C. Hardy and I. S. Towner,
DOI: 10.1103/PhysRevC.102.045501

Value of Vud, using world data 2020
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New precise experiments in T=1 superallowed
0+ → 0+ β decay  (since 2018)

10C  B.Blank et al., Eur. Phys. J. A (2020) 56:156

26Si M.Bencomo et al., Phys.Rev. C 100, 015503 (2019)

34Ar  V. E. Iacob et al., Phys.Rev. C 101, 045501 (2020)
V. E. Iacob et al., Phys.Rev. C 101, 015504 (2020)
H. I. Park et al., Phys.Rev. C 102, 045502 (2020)

62Ga A.D.MacLean et al., Phys.Rev. C 102, 054325 (2020)
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New precise experiments in T=1 superallowed
0+ → 0+ β decay  (since 2018)

10C  branching ratio

26Si branching ratio

34Ar  branching ratio & 
half life

62Ga branching ratio
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10C branching ratio

B.Blank et al., Eur. Phys. J. A (2020) 56:156 V.E. Iacob
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10C branching ratio
19Ne

10C

B.Blank et al., Eur. Phys. J. A (2020) 56:156 V.E. Iacob
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10C branching ratio
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62Ga branching ratio

A.D.MacLean et al., Phys.Rev. C 102, 054325 (2020)

• Q = 9181keV
• Weak β branches 

difficult to observe 
(Pandemonium effect)
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62Ga branching ratio

A.D.MacLean et al., Phys.Rev. C 102, 054325 (2020)

• 63 γ-rays identified
• 24 excited states
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62Ga branching ratio

A.D.MacLean et al., Phys.Rev. C 102, 054325 (2020) V.E. Iacob
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62Ga branching ratio

A.D.MacLean et al., Phys.Rev. C 102, 054325 (2020) V.E. Iacob
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26Si & 34 Ar experiments: TEST 𝜹𝜹𝑪𝑪 − 𝜹𝜹𝑵𝑵𝑵𝑵

Accepting CVC '(1 )(1 ) constantR NS Ct ft δ δ δ= + + − =
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The ratio of ft values for a pair of 
mirror superallowed decays is

a. Decay of the TZ=-1 parent 
(need to be measured)

b. Decay of the TZ=0 parent 
(known to better than 0.1%)

V.E. Iacob

Strategy: compare ft-values from pairs of mirror superallowed
decays
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A=38:  H.I.Park et al., Phys.Rev.Lett. 112, 102502 (2014)

Strategy: compare ft-values from pairs of mirror superallowed
decays
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V.E. IacobV. E. Iacob et al., Phys.Rev. C 101, 045501 (2020)
M. Bencomo et al., Phys.Rev. C 100, 015503 (2019)

• crucial: the theoretical uncertainty on differences in corrections 
(evaluated for adjacent nuclei) is significantly smaller than the uncertainty 
of the individual correction terms themselves

• the difference in correction terms removes entirely systematic errors

26Si & 34 Ar experiments: TEST 𝜹𝜹𝑪𝑪 − 𝜹𝜹𝑵𝑵𝑵𝑵
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β-delayed γ-s in coincidence with positrons

V. E. Iacob et al., Phys.Rev. C 101, 045501 (2020)

𝟏𝟏.𝟕𝟕 × 𝟏𝟏𝟎𝟎𝟕𝟕 𝜷𝜷 − 𝜸𝜸 𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄
𝟓𝟓.𝟖𝟖 × 𝟏𝟏𝟎𝟎𝟖𝟖 𝜷𝜷 𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔
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Improve intensity ratio 519keV/666keV
(resonant proton capture on 33S  → E*=6181-keV)

H. I. Park et al., Phys.Rev. C 102, 045502 (2020)
(experiment using Georgina setup at Notre Dame)
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Improved BR for the superallowed branch in 34Ar

BR=94.48(8)%
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Improved t1/2 for 34Ar     (1.7×108 decays)

V. E. Iacob et al., Phys.Rev. C 101, 015504 (2020)

34Cl

34Ar

V.E. Iacob

1/2 0.84646(35) st =
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Results
The ft-ratio for the new pairs of mirror superallowed decays

• (26Si→26mAl and 26mAl →26Mg), and 
• (34Ar→34Cl and 34Cl →34S)
favor the phenomenological WS shell model

V.E. Iacob 19



Summary and Outlook

J. C. Hardy and I. S. Towner,
Phys Rev C 102, 045501 (2020)
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Summary and Outlook
o Theory

• Currently, the dominant contributor to the uncertainty 
in Vud is 𝜹𝜹𝑵𝑵𝑵𝑵, asking for refinements in its calculation
• Updates: Mikhail Gorchtein, WG1, 11/23/21, 

10:50PM, contribution ID: 118

o Experiment
• Precisely measured pairs of mirror superallowed

decays allow to 𝐝𝐝𝐝𝐝𝐝𝐝𝐝𝐝𝐝𝐝𝐝𝐝𝐝𝐝𝐝𝐝𝐝𝐝𝐝𝐝𝐝𝐝𝐝𝐝 between different
theoretical models via predicted correction
differences 𝜹𝜹𝑪𝑪 − 𝜹𝜹𝑵𝑵𝑵𝑵; 42Ti, 46Cr, 50Fe, and 54Ni are good 
new challenging candidates

• New precise measurements in low-Z parents (10C) 
could further improve the current limit on the Fierz
interference term (|bF|≤0.0033)
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Thank you!
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