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“Science, my lad, is made up of mistakes, but they are mistakes which it
s useful to make, because they lead little by little to the truth.”

Jules G. Verne, Journey to the Centre of the Earth (1864).






Abstract

Predictions of fluxes and energy spectra of nuclear reactors’ electron antineutrinos do
not coincide with the measurements [1]. These differences are the “Reactor Antineutrino
Anomaly” and the spectral “bump” [2]. The e-shape collaboration looks for solutions for
these problems via the improvement of relevant nuclear models used in the calculation of
antineutrino spectra of reactors [3]. It has been proposed that using improved models for
the forbidden beta spectra of reactors’ fuel fission products could solve the spectral “bump”
[4, 5].

The collaboration uses the Summation method [6] to calculate predictions of reactors’
antineutrino spectra due to its improved results over other methods, and electron telescopic
detectors to measure the beta spectra of relevant contributors to the antineutrino spectra
[7]. These detectors are used to validate the best beta feedings and the real shapes of the
energy beta spectra of the measured beta decays.

Measurements of beta shapes were conducted at IGISOL-4 because the facility has a
double Penning trap (JYFLTRAP) that produces isotopically clean radioactive beams of the
isotopes of interest. This work presents the analysis of the “Rb, *2Cs, and %°Br beta spectra
measured at the facility during the 1233 experiment. Comparisons to previous experiments
[8] are made.

Key words: Reactor antineutrino anomaly, reactor antineutrino spectrum, summation
method, beta decay, beta feeding, TAGS, shape correction factors, first forbidden transitions,
telescopic detectors.
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