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not low energy thresholds
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Coherent Elastic Neutrino – Nucleus 
Scattering …or CE𝝂NS for friends

Predicted by the SM…

…and experimentally detected by COHERENT 
collaboration! 

SBN predicts upscattering process: 

that may modify the expected recoil spectrum!

[Freedman (1974)]
𝛼 𝛼

𝜈4
𝛼

[Akimov et al. 1708.01294 (2017)]
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𝑼𝒆𝟒
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[Argüelles et al. 2203.10811 (2022)]
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Conclusions
• Sterile neutrino models can be probed with Spallation Source (SS) 

and Direct Detection (DD) experiments.

• DD will be able to access to very low recoil energies, all the 
neutrino flavours but not big masses.

• SS will be able to access to heavier sterile neutrinos but not to all 
neutrino flavours.

• Combining DD and SS may help…
• improving the significance,

• constraining the parameter space and allowing parameter reconstruction 
(specially in the neutrino mass 𝒎𝟒 and in 𝜏 mixing),

• and allowing model discrimination (Sterile Baryonic Neutrino vs NSI).

• DD must reach smaller thresholds and the uncertainty in solar 
neutrino fluxes need to be reduced in order to be competitive.
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Backup Slides
Direct Detection and

Spallation Experiments to test the

Baryonic Sterile Neutrino
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SS experiment fluxes



DD + SS: why it’s a good idea

1. Increase the statistical significance of a
prospective discovery.

2. Improve the parameter reconstruction of
the model.

3. Allow to discriminate between our model
and other models that can give similar
experimental evidence.
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