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What is CEvNS?
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Cross section
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Weak charge
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Cross section

COHERENT Collaboration, Science 357,1123 (2017)
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Cross section

Considerably higher 
than other 
processes

COHERENT Collaboration, Science 357,1123 (2017)
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Why is it important?
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Low-energy measurements

CEvNS

Cañas, et al,  Phys. Lett. B 761, 450 (2016) 
Cañas, Garcés, Miranda, Parada, Phys.Lett. B784, 159 (2018)
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Nuclear physics

R. H. Helm, Phys. Rev. 104, 1466 (1956) 
Cadeddu, Giunti, Li, Zhang, Phys. Rev. Lett. 120, 072501 (2018)
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Searches for new physics

To name a few:
● Sterile neutrinos
● NSI
● Neutrino magnetic 

moment
● Dark matter
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Searches for new physics

To name a few:
● Sterile neutrinos
● NSI
● Neutrino magnetic 

moment
● Dark matter

O.G. Miranda, G. Sanchez Garcia and O. Sanders,  Adv. High Energy Phys.  2019, 3902819 (2019)
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Searches for new physics

To name a few:
● Sterile neutrinos
● NSI
● Neutrino magnetic 

moment
● Dark matter

D.K. Papoulias, T. S. Kosmas and Y. Kuno, Front. in Phys. 7, 191 (2019)



Luis J. Flores XXXIV RADPyC
14

Searches for new physics

To name a few:
● Sterile neutrinos
● NSI
● Neutrino magnetic 

moment
● Dark matter
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First measurements:
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First measurements:

2017
6.7𝜎
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First measurements:

2017
6.7𝜎

2020
3.5𝜎
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Reactor experiments



19

Nonstandard neutrino 
interactions
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NSI effective Lagrangian

CEvNS with NSI:
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U(1)’ producing NSI
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U(1)’ symmetry

Ingredients:

3 RH neutrinos 2 U(1)’ breaking 
scalar fields

LJF,  N. Nath, E. Peinado, JHEP (2020)
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Neutrino mass matrix
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Limits on g’ & MZ’
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Limits on g’ & MZ’
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Limits on g’ & MZ’
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Final remarks

● CEvNS is a powerful tool for low-energy measurements
● Possibility to find a signal for new physics 
● Future COHERENT upgrades and reactor experiments can 

improve the current limits for new interactions

For the model:
● Consistent with current oscillation data
● Four different easy-to-study scenarios
● Provides predictions for neutrinoless double beta decay and for 

oscillation parameters.
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Thank you!
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Backup
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