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Coherent Elastic Neutrino-Nucleus Scattering
Ingredients for CEvNS:

❖ Intense neutrino flux

❖ Low-threshold detectors

❖ Great background discrimination
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~134 events
~159 events



Why nuclear reactors?

π+ → μ+ + νμ

e+ + νe + ν̄μ

✓Intense antineutrino flux

✓Completely coherent scattering

✓Only 

✓Different channel than SNS: 

(Eν ≤ 10 MeV)

ν̄e
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Taken from D. Aristizabal-Sierra, V. De Romeri, LJF, D.K. Papoulias, JHEP 03 (2021) 294



Liquid argon scintillating bubble chamber*

Combines features of scintillation detectors and bubble chambers

❖ Insensitive to electron recoils

❖ Sub-keV thresholds (~100 eV)

❖ Single bubble created from nuclear recoils

❖ Energy resolution for backgrounds above ~5 keV

*LJF, E. Peinado, E. Alfonso-Pita, E. Vázquez-Jáuregui, SBC Collaboration (https://journals.aps.org/prd/pdf/10.1103/PhysRevD.103.L091301) 

https://journals.aps.org/prd/pdf/10.1103/PhysRevD.103.L091301


Bubble nucleation

❖ Superheated fluid

❖ Energy deposition causes local boiling   

           Bubble nucleation

❖ Events detected by cameras, piezo-
acoustic sensors, and SiPMs



Proposed reactor locations

1 MWth     

3 - 10 m

10 kg

  2 GWth

30 m

100 kg

Power

Baseline

Target mass



Expected detection rates



Expected detection rates

~1570 events/day~8 events/day



Physics reach
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Laguna Verde
Laguna Verde (best-case scenario)



Physics reach: weak mixing angle

Qw = Z(1/2 − 2sin2 θW) + N(−1/2)
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Physics reach: neutrino magnetic moment
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Physics reach: Z’ boson
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Final Remarks

❖ High chance of detecting reactor CEvNS

❖ Opportunity for precision low-energy measurements

❖ More stringent limit to new physics signals, compared with other CEvNS 
experiments

LAr Scintillating Bubble Chamber offers:



Thank you for your attention


