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CE𝝂NS process 
Predicted in 1974 for Ԧ𝑞 𝑅 ≪ 1
Frist observed in 2017 

Taking into account interactions with both neutrons and protons:

COHERENT experiment

Light mediators Constraints on light mediator models

Conclusions

Tree Level

Experiment

✓Stopped-pion neutrino

✓Reactor neutrino

✓DM observatories

✓Solar neutrino

Phenomenology

✓Nuclear form factor

✓EW precision test

✓New neutrino properties

✓New interaction

The neutron contribution is dominant!

The form factors 𝐹𝑁 and 𝐹𝑍:

• the Fourier transforms of the corresponding nucleon distribution in the 

nucleus,

• describe the loss of coherence for Ԧ𝑞 𝑅 ≳ 1.

• 2017: CsI, first observation 

• 2020: LAr

• 2022: new data release of CsI

and LAr

• Neutrino flux:

𝜋+ → 𝜇+ + 𝜈𝜇
𝜇+ → 𝑒+ + ҧ𝜈𝜇 + 𝜈𝑒

The COHERENT energy and time 

information allow us to distinguish 

the interactions of 𝜈𝑒, 𝜈𝜇 and ҧ𝜈𝜇

Vector mediator

The 𝑈(1)′ charges of quarks and leptons

Scalar mediator

The 2𝜎 (95.45% C.L.) limits obtained from the COHERENT Ar and CsI data

allowed strip

cancellation

• Presented the results obtained from the separate analyses of the CsI and Ar data and those obtained from the combined 

analysis of the two datasets.

• Considered several models with a light vector boson 𝑍′, which couples directly to quarks and leptons or indirectly to 

nucleons at the one-loop level.

• Compared with several non-CE𝜈NS experiments, the 𝑔 − 2 𝜇 anomaly .

• CE𝜈NS data allow us to extend the excluded regions.

• Obtained the strong constraints on a light scalar boson and rejects the explanation of the 𝑔 − 2 𝜇 anomaly in this model.

𝑇 ≃ Ԧ𝑞 2/2𝑀
M ~100 GeV, R~5 fm

→ 𝑇 ≲ 10 keV
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Compared with:

• beam dump (E141, KEK, Orsay, CHARM,..)

• fixed target (A1, APEX)

• Collider (BaBar, KLOE, LHCb)

• rare-meson-decay (NA48/2) 


