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Neutron Lifetime from Experimen’csj

[Phys. Rev. Lett. 127, 162501 (2021)]
TN = 877.75(34) s

'\Lglr [Phys. Rev. Lett. 111, 222501 (2013)]
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Neutron Lifetime from Experimen’csj

[Phys. Rev. Lett. 127, 162501 (2021)]
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Correlation Coefficients from Experiments

[Phys. Rev. Lett. 132, 102501 (2024)]
A=—1.2668(27) aSPECT

[Phys. Rev. C 110, 015502 (2024)]
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[Phys. Rev. Lett. 122, 242501 (2019)]
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j Renormalize Effective Change Phase Space Kinematics
Neutron Lifetime from Experiments Couplings and Shape of Spectra
[Phys. Rev. Lett. 127, 162501 (2021)] Radiative Corrections (RC)
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Correlation Coefficients from Experiments

[Phys. Rev. Lett. 132, 102501 (2024)]
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E, independent corrections

» Virtual W/Z bosons loop corrections

* Does not change energy spectrum shapes

* Can be absorbed into weak couplings
[Rev. Mod. Phys. 50, 573 (1978)]
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E, independent corrections E,
» Virtual W/Z bosons loop corrections * Low-energy virtual and bremsstrahlung photons
* Does not change energy spectrum shapes ’ Chan.g.es speotrum shapes anq asymmetries
» Can be absorbed into weak couplings * Sensitive to experimental details
[Rev. Mod. Phys. 50, 573 (1978)] [Phys. Rev. 164, 1767 (1967)]
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Modern Classiftication of Theoretical Corrections
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Modern Classification of Theoretical Corrections

Electromagnetic

(structure independent)

(structure independent)

QCD Electroweak
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Modern Classification of Theoretical Corrections

[Phys. Rev. C 110, 015502 (2024)] |
[J. High Energ. Phys. 09, 188 (2023)] Phys. Lett. B 868, 139678 (2025)]

. arXiv 2508.05741]
Electromagnetic

outer RC (structure independent)

Fermi Function corrections

(structure independent)

(structure independent)

QCD Electroweak

[Phys. Rev. Lett. 129, 121801 (2022)]
[Phys. Rev. D 100, 013001 (2019)] [Phys. Rev. D 100, 073008 (2019)]
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Modern Classification of Theoretical Corrections

outer RC (structure independent)
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Recoil Effect

aCORN Experiment

[Phys. Rev. C 110, 015502 (2024)]
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Conclusions

¢ Significant recent theoretical progress on radiative corrections, recoll effects,
and other systematics is highly relevant for precision analysis in Nab

¢ Next step: develop and integrate a modular theoretical correction template
iInto the Nab experiment’s systematic uncertainty framework

¢ Investigate data-blinding methodologies based on different theoretical
templates within controlled uncertainty envelopes
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