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This talk: Overview of charge radii for Vud

Next talk by Michael Heines: focus radii extraction from muonic atoms
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Mehdi Drissi’s talk!
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The master equation:

Modification of the Fermi Matrix element from its isospin limit value.

Example from recent measurement of R(26mAl):
(Plattner et al. PRL 131, 222502)

To obtain Ft(26mAl) to 0.01%, accuracy of 0.03 fm is enough
Need some measurement, but not accurate measurement

In the Hardy & Towner approach (PRC 77, 025501), it depends on the charge distribution of the parent nucleus

guesstimated
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How large is the effect? Example (26mAl):

To obtain f(26mAl) to within 0.01%, accuracy of 0.01 fm is needed !
(three times the effect on 𝛿𝑐)

Ongoing work (with Seng, Gorchtein and Sahoo)
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What else can charge radii do?

Bertram Blank’s conclusion: Which model to choose?
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3. Testing ISB corrections:

What we want to know What we can measure

The only example: 38Ar 38Ca 38mK

= 0.1 ± 1.0 fm2 

Seng & Gorchtein PLB 838 (2023) 137654 

Very high accuracy needed to distinguish models !



What can charge radii do for us?

1. Within model, calculate 𝛿𝑐  

2. Calculate 𝑓

3. Benchmark 𝛿𝑐  

Use: Nucleus of 
interest:

Needed 
accuracy

Father

Father, Daughter

Isotriplet

Poor

Medium-high

Very high !
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New review of reference radii with recalculated values and uncertainties

https://arxiv.org/abs/2409.08193
https://arxiv.org/abs/2409.08193


Transparent tabulation of ref. radii arXiv:2409.08193

https://arxiv.org/abs/2409.08193
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Atomic many body calculations

Collinear laser spectroscopy
Many opportunities
for laser spec.:
 (@GANIL?)

10C
14O
26Si
42Ti
46Cr
50Fe
…

+ improved
experiment and theory

https://arxiv.org/abs/2409.08193
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Role of radii beyond Superallowed?
• Radius affect spectrum shapes (e.g. in 20F), 

how well do we need to daughter radius?

For more information about QUARTET
See here, and next talk.

QUARTET goal

https://www.mdpi.com/2624-8174/6/1/15


Summary
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Ecosystem of charge radii determinations

Recent U
pdates

Theories:

Experiments:

Nuclear charge radii important for Vud

1. Within model, calculate 𝛿𝑐

(need 𝑅𝑓𝑎𝑡ℎ𝑒𝑟  to 1%) 

2. Calculate 𝑓
(need 𝑅𝑓𝑎𝑡ℎ𝑒𝑟 + 𝑅𝑑𝑎𝑢𝑔ℎ𝑡𝑒𝑟  to few 0.1%) 

3. Benchmark 𝛿𝑐  models
(need R of triplet to <0.1%) 

https://arxiv.org/abs/2408.09959
https://arxiv.org/abs/2408.09959
https://www.sciencedirect.com/science/article/pii/S0146641022000631
https://arxiv.org/abs/2210.16929
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