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Introduction
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® no charged-current scalar or tensor interactions in SM
® _..but they arise in several BSM models (leptoquarks, charged Higgs, ...)
® probe scalar and tensor interactions up to A 2 10 TeV

collider, neutron and nuclear 3 decays
& improvement in lattice QCD and nuclear theory



High Precision Spectroscopy
Experiments to Probe for Exotic Couplings
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Implantation into scintillators at NSCL
Magnetic spectroscopy at PERC

Nab and UCNB

Cyclotron Resonance Spectroscopy on
SHe at UW (Garcia)
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Si detector spectroscopy
In magnetic spectrometers

b(1+ 3831) = gses + 3gagrer

3/6



Scalar and tensor interactions at colliders
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® high-luminosity LHC will reach e5r ~ 1074, A ~ 20 TeV

® angular distributions provide smoking-gun observables
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need to consistently add dimension-eight operators!
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Lattice QCD
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® interpretation of neutron decay requires hadronization of weak currents
® great LQCD progress in last ten years
from order-of-magnitude to dgr = O(5%), dgs = O(10%)

® reduce by a factor of 2 in 2-3 years, < 1% in next ten years



Nuclear physics
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® Fierce interference term b in the 8 spectrum induced by S/T interactions
e need control over SM background at the 10~ level

e first ab initio calculations of recoil corrections to 3 spectrum of *He
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Neutron decay experiments
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:{ ﬁwﬁmﬁ@ﬁ b(1 + 383\) = gses + 3gagrer
.ﬁ%ﬁﬁ fit range 197-694 keV

e N —0.018 < b < 0.052

H. Saul et al., ‘19
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® first % level bounds on the neutron Fierz interference term via 3 asymmetry

PERKEO III, UCNA

A (E) = NI(E) = NM(E) _ v(EJAQ)PM
exp\Le) = NT(Ee) +NJ'(E3) - 2c (1 +b%) |

® Nab experiment @ Oak Ridge aims at b ~ 107,
with measurement of decay spectrum of unpolarized neutrons



