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Nuclear beta decay and electron capture provide powerful tools to test the Effective field theory is a way to interpreting Beyond Standard Model (BSM)
Standard Model (SM) and explore new physics. In particular, beta decay can  physics at scale Agqy > LHC.

be offers sensitivity to exotic scalar £g¢ and tensor &£y currents at the TeV
scale.
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This sensitivity appears in the Fierz interference term, by, which depends —epevy - uy d + ETET WV - uot (1 — )d at quark level
linearly on these interactions. Beta-plus decay and electron capture (EC)
influence br in opposite ways but probe the same nuclear matrix element.
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structure in SM.

are proportional to (My /Agsy)? =2 € < 107* > Aggy = 15TeV
This means the electron capture to beta-plus branching ratio is an  assuming natural couplings.

extremely sensitive probe of new physics with minimal nuclear structure
effects and able to provide accuracy of ~107> on bg Fierz interference term bp comes from an interference between the SM and

At the experimental level, ASGARD/SALER perform high-precision recoil ~BSM:MsyXMpsy =~ O(es, €1).

spectroscopy using Superconducting Tunnel Junctions (STJ) detectors with he — + 27y Re(‘gs | |,0|2 8QTGT)
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EC/B+ ratio shows a dependence of opposite sign on the Fierz interference NS calculations for 2 data sets: X.Mougeot 2019 [3] & W.Bambynek 1977 [2].
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With nuclear structure corrections at the ~1073 level, uncertainties are an order of magnitude lower than

typical beta decay searches, and we are already competitive with the global dataset in the search for [1] : W.BUhring & H.Behrens, Electron Radial Wave
exotic tensor current. Function and Nuclear Beta Decay, 1982.

[2] : W. Bambynek et al. “Orbital electron capture by
the nucleus”, Reviews of Modern Physics 49.1 (Jan. 1,

Experiments aiming to probe the EC/B+ ratio at the 0.1% level are a powerful probe of physics at the tens of
TeV scale with minimal nuclear structure uncertainties.

1977).
Qutlook : ab initio calculations to appropriately estimate nuclear structure uncertainties in a controlled [3] : X. Mougeot, Towards high-precision calculation of
fashion & add condensed matter theory to the Behrens & Bihring formalism to take account of electron capture decays, Applied Radiation and

Isotopes, 2019.

superconducting effects.
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