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There are indications that the measured number of antineutrinos emerging from reactor fission fragments
inside a reactor is lower than theoretically predicted. Moreover, there is an additional anomaly in the energy
spectrum of the antineutrinos. These observations are the reactor neutrino anomaly. One of the uncertainties
in the theoretical description is the QCD influence on the β-decay of which the weak-magnetism term is the
major contribution. Its value is unknown experimentally in the mass range of the reactor fission fragments.
[1] A direct measurement is possible with the beta energy spectrum and would be the first of its kind in this
mass range. In addition, the performed fit can include the Fierz interference term to probe beyond standard
model (BSM) physics, i.e. weak tensor or scalar currents. BSM experiments aim for a precision close to 10^{-3}
and, thus, complementarity to high energy experiments, e.g. LHC, within an effective field theory. [2]
Spectrum shapes were measured extensively in the past but only recently attracted renewed interest. The
main sources of systematic uncertainties are energy losses in the source (foils), the detector dead layer and
the rather high backscattering probability for electrons. Using the progress in Monte Carlo simulation (e.g.
Geant4) over the last couple of years it is possible to improve on previous results. [2]
During the long shutdown at CERN we will adapt the existing WISArD set-up at CERN with the objective to
measure the beta-spectrum shape of In114, a pure Gamow-Teller decay. With two energy detectors along a
high magnetic field the set-up has a full solid angle. Moreover, backscattered particles are not lost but spiral
towards the other detector. Using Geant4 a feasibility study is completed and first data taking is planned in
short notice thus preliminary results might be shown.
A complementary approach using a multi-wire drift chamber is also under development in our research group
and will also be presented at PSI2019. [3]
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