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It has been almost a decade since the reactor antineutrino anomaly entered the stage, where the number of
experimentally detected antineutrinos emerging from a nuclear power reactor interior was signicantly less
than theoretically predicted from nuclear decay. This has, in turn, motivated the search for an eV-scale sterile
neutrino in several very short baseline experiments, none of which have so far confirmed its existence. From
the theory point of view, initial analyses introduced a signicant number of approximations, in particular for
the treatment of so-called forbidden transitions. We report on the first large-scale calculation of the influence
of first-forbidden transitions using state-of-the-art nuclear shell model calculations for a select number of
highly-contributing branches. We use these results to propose a probability distribution for first-forbidden
spectral shapes and employMonte Carlo techniques to translate this into a detailed construction of theoretical
uncertainties for the remaining forbidden transitions. We observed signicant changes in both the integrated
ux and spectral shape of the cumulative antineutrino spectra spectra for all ssion actinides [1, 2], and discuss
both a mitigation of the so-called reactor shoulder and changes in the reactor antineutrino anomaly. Finally,
we will comment how an improved treatment of allowed transitions [2, 3] can further signicantly change both
ux and spectral shape.
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