Solid recent results
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Physics motivations

Reactor Antineutrino Anomaly (RAA) & Gallium Anomaly: iy
- 30 antineutrino deficit at short baseline o

- Oscillations to light sterile neutrino state could account for it £**
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Phys. Rev. D 83, 073006 (2011)
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Distortion of reactor antineutrino energy spectrum, also called the 53
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Nat, Phys. 16, 558-564 (2020)

| ———%—— NEDS 2016 Modiied AreraguR=1) |
| — 88— omaBay20is
| —8—— DowleChoszving P

Visible Energy (MeV)



Solid experiment

Based at BR2 research reactor (Mol, Belgium):
- 235 enriched reactor core (93%)
- \Very short baseline experiment [6.5-9] m
- 1.5 month reactor ON/OFF cycles

Inverse Beta Decay: Ve+p—e*+n

Double scintillation technology:
- PVT as neutrino target and e* energy measurement
- °LiF:ZnS(Ag) for neutron capture and detection
Time and space coincidence between e* and n detection

High segmentation:
- 12800 5x5x5 cm3PVT cubes with 2 °LiF:ZnS(Ag) screens
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Background faced
Cosmic background ! BiPo background Accidental background

¢ Internal radioactivity from ZnS layers contamination : :
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Detector energy calibration

Cube light yield average 96 PA/MeV Cube light yield homogeneity: 3% Linear response in the [0.5 — 4] MeV region
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Signal selection
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Monte Carlo IBD

Additional signal selection based on annihilation gamma detection

Number of annihilation gammas detected

Energy of the gammas
Angle between the gammas
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Anti-neutrino signal

signalNoAce — BiPo LITINZ]

Rates [mHz]

compute neutrino signal:

- Accidental subtraction: Ssigna =
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Conclusion

* Solid detector calibrated at the percent level

* BiPo, cosmic induced and accidental background are faced

* Analysis combining signal topologies and multivariate analysis for background reduction
* Stable excess has been measured on open dataset of ~ 2 months

* Oscillation analysis using several years of data in preparation



Backup



BR2 reactor at SCK CEN

Compact reactor core ® < 50 cm, h = 90 cm - Ideal for very short baseline experiment.
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Thermal power: 40-100 MW. e

COOLING WATER. -10x 050 mm
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. Highly ***U enriched (up to 93.5 %).

SHROUD COOLING
OUTLET

. 150 days per year duty cycle.

BERYLLIUM CORE

*  Reactor off data for background estimation and subtraction.

. No nearby experiments.
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inciple

IS princ

Oscillation analys

Disappearance probability
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