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The Reactor Antineutrino Anomaly (RAA) Search for the Light Sterile Neutrinos @ Short Baseilne Different Reactors and Technologies
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~1 m3 highly-segmented v spectrometer: 2500 Oscillation hypotheses tested by comparing up/

Gd-coated plastic scintillator strips arranged in down e* spectra with 4.5-10¢ [BDs— large portion
50 modules with single & combined readout of RAA excluded and best fit excluded with >50

Almost 5 years of data (Apr 2016 - Apr 2021) Observed a clear antineutrino spectrum and

, rate dependence on fuel composition; rate
with ~5000 IBDS/day and excellent S/B (~60) from 239Py (26_38 %) in agreement with models

Simple design: 1008 L Gd-loaded (0.48%) Phase | (46 days reactor OFF + 180 days ON):
liquid scintillator tank, antineutrino spectrum oscillation analysis with RAA best fit excluded ' )
compared with the Data Bay near detector one @ 90% CL \

Very high statistics (~2000 v/day) thanks to Phase I+ll: antineutrino energy spectrum N ILL compact highly enriched uranium (58 MW) Expected X2 increase in sensitivity with full
the 2.8 GW Yeonggwang Nuclear Power Plant unfolded, oscillation analysis ongoing Bl reactor & short baseline (9-11 m from core) dataset, analysis ongoing

Segmented design: 6 optically separated cells Phase-l & -lIl combined data (65k IBDs, 179
filled with Gd-loaded liquid scintillator days reactor ON + 235 OFF) with S/B ~ 1: o
— cell-to-cell relative oscillation analysis RAA best-fit rejected at > 99% CL .

Overburden from the reactor itself Measured reactor power with 1.5% precision h Some degradation of the light yield in time (expected A2 increase in sensitivity) L Do e alialiog Absolute 23°U rate and spectral shape
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The Global Picture

DANSS, NEOS, STEREO, PROSPECT all excluded large portions of the RAA region & best fit
(>90% CL), while the Neutrino-4 experiment claims observation of a Am2 ~ 7.2 eV2 oscillation

The PROSPECT Experiment

Highly segmented design: 4-ton 6Li-loaded 50k IBDs (105 days reactor ON + 78 days OFF)
liquid scintillator in 11x14 optically separated — RAA best-fit rejected at 98.5% CL

Segments — gOOd Eres and 3D reconstruction Pure 235 Spectrum unfo|ded, and combined

Relatively high statistics (530 IBD/day) & S/B SPectral analyses with Data Bay and STEREO

(>1) for a highly enriched uranium reactor Results based on dataset from 2018; ongoing
analysis using dead cells (+50% cells)

Other Experimental and Theoretical Challenges to the RAA

The spectral distortion @ E, ~ 6 MeV observed in B13-aimed experiments in 2014 could be due to
non-linearity in the E reconstruction, new Physics BSM, or unknown branches (isotope related)

Mention et al, PhysLettB 773:307-312 (2017) Berryman et al, PRD 99, 055045 (2019) Hayes et al, PRD 92,033015 (2015)

: Despite the challenges of a combined analysis (different statistical methods, “wiggly” nature of '/ STEREO & PROSPECT released a combined spectral analysis confirming the distortion with
Ml the spectra), growing statistics is helping us progressing towards a total exclusion of the RAA Vi 2.4 o significance and A=9.9 + 3.3 % for pure 235U — distortion independent of other isotopes

KATRIN, a 200t spectrometer for the measurement of the ve mass, has also published results on [y Daya Bay and RENO separated 23°U and 23%Pu contribution to the Ve flux, showing that the rate
@ deficit of the RAA comes mainly from 235U, which disfavours the sterile neutrino hypothesis
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