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(1) Standard Model
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Neutron skin, weak angle, Rn, ...

EW probes

Mostly sensitive to
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Cadeddu’s talk

Miranda’s 
talk



Pilar Coloma - IFT 6

Neutron skin, weak angle, Rn, ...

EW probes

(Unavailable on Cs)

(Highly correlated)

Cadeddu’s talk

First direct 
determination of 
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Neutron skin, weak angle, Rn, ...

EW probes

Cadeddu’s talk
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Neutron skin, weak angle, Rn, ...

EW probes

Cadeddu’s talk

!

Bottom line: 

CEvNS can make a difference here…
but more precision is needed
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Form factors

Menendez’s talk

 →The nuclear form factor is a huge beast...
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Form factors

Menendez’s talk

The Q2-dependence gets 
modifications from BSM

 →The nuclear form factor is a huge beast...
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Radiative corrections

Dordei’s talk

Not flavor universal anymore! 

Correction tightly related to the definition of charge 
radius (defined at zero-momentum transfer)
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Radiative corrections

Dordei’s talk

However, CEvNS does not take place at zero momentum transfer...
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New ideas

Atzori 
Corona’s talkPapoulias’s talk
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New ideas

Corona’s talk
Papoulias’s talk

Form factors, radiative corrections, etc:
 → Form factors from shell model 

calculations available
 → NSI affect Form factor Q2-dependence
 → Radiative corrections impact sensitivity 

to charge radii
 → Migdal effect cannot explain Dresden-II excess
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(2) New Physics in the neutrino sector
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Neutrinos in Dark Matter Experiments

O’Hare’s talk
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Neutrinos in Dark Matter Experiments

Cerdeño’s talk

Amaral, Cerdeño, Cheek, Foldenauer, 2302.12846; 

Coloma, Gonzalez-Garcia, Maltoni, Pinheiro, Urrea, 
2204.03011

For solar neutrinos:

LZ, XENONnT, DARWIN
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Amaral, Cerdeño, Cheek, Foldenauer, 2302.12846; 

LZ, XENONnT, DARWIN

Neutrinos in Dark Matter Experiments

OSC+CEvNS global fit (marginalized)
Coloma, Esteban, Gonzalez-Garcia, Maltoni, 
1911.09109  

Borexino results (one parameter at a time) 
Coloma, Gonzalez-Garcia, Maltoni, Pinheiro, 
Urrea, 2204.03011  
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Global fit to OSC + CEvNS
Coloma, Gonzalez-Garcia, 
Maltoni, Pinheiro, Urrea, 
2305.07698   

Pinheiro’s talk

New results from OSC+CEvNS 2023 global fit:
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Global fit to OSC + CEvNS

Pinheiro’s talk

Coloma, Gonzalez-Garcia, 
Maltoni, Pinheiro, Urrea, 
2305.07698   
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Global fit to OSC + CEvNS

Coloma, Gonzalez-Garcia, 
Maltoni, Pinheiro, Urrea, 
2305.07698   

Pinheiro’s talk

NC-NSI:

 → The inclusion of CEvNS data 
is crucial 

 → Combination of different targets 
is key

 →  → Dark Matter experiments 
will provide interesting results soon

 → worth looking into 
OSC + CEvNS + DMdd
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NSI vs SMEFT
Du’s talk
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NSI vs SMEFT 

Cruz Alzaga’s lightning talk

See e.g., Breso-Pla, Falkowski, González-Alonso, et al, 2301.0036
Falkowski, Gonzalez-Alonso, Tabrizi, 1910.02971 
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NSI vs (SMEFT + νR)

Cruz Alzaga’s lightning talk

Effect in production cancel out; 
analysis can be recasted to NSI fit

NC-NSI - like
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Light vector mediators

Ternes’s talk

Atzori Corona et al, 
2202.11002
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Light vector mediators

Ternes’s talk

Coloma, Gonzalez-Garcia, Maltoni, 
2009.14220

Atzori Corona et al, 
2202.11002
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Light vector mediators

Ternes’s talk

Coloma, Esteban, Gonzalez-Garcia et al, 
2202.10829

Atzori Corona et al, 
2202.11002
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Coloma, Esteban, Gonzalez-Garcia et al, 
2202.10829

Light vector mediators

Ternes’s talk

Atzori Corona et al, 
2202.11002

Light mediators:

 → No significant changes 
with more COHERENT data, 

nor combining nuclear targets

 → CEvNS data exclude possible 
explanations of (g-2)μ

 → COHERENT sensitivity to 
scattering on e- 

Important at low masses
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Neutrino magnetic moments

Larizgoitia’s lightning talk

Coloma, Esteban, Gonzalez-Garcia, et al, 
2202.10829

Li’s & Miranda’s talks

 →Results confirmed independently by other groups 
 →Again, no significant improvement from the use of 

latest CsI data

Atzori Corona, Cadeddu, Cargioli, et al, 2205.09484
De Romeri, Miranda, Papoulias, et al, 2211.11905
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Neutrino transition magnetic moments

Miranda, Papoulias, Sanders, et al, 2109.09545

Aristizabal Sierra, de Romeri, Papoulias, 2203.02414

Li’s & Miranda’s talks
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Neutrino transition magnetic moments
Li’s & Miranda’s talks  →Results also confirmed by other groups:

Miranda, Papoulias, Sanders, et al, 2109.09545
Aristizabal Sierra, de Romeri, Papoulias, 2203.02414

Li, Li, Xia, 2406.07477
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Neutrino transition magnetic moments
Li’s & Miranda’s talks  →Results also confirmed by other groups:

Miranda, Papoulias, Sanders, et al, 2109.09545
Aristizabal Sierra, de Romeri, Papoulias, 2203.02414

Li, Li, Xia, 2406.07477

Magnetic moments:

 → No significant changes 
with more COHERENT data, 

nor combining nuclear targets

 → Dresden-II limits stronger 
(much lower threshold)
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Neutrino magnetic moments vs QF

Huber’s talk

 →While CONUS seems to favor 
Lindhard, Dresden-II remains OK-ish
 

 →An incorrect QF significantly affects 
the limits on BSM physics manifesting 
at low energies (!!)
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(3) Searches for new particles
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Coherent scattering of new particles

Muñoz Candela’s & 
Majumdar’s talks
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Inelastic Dark Matter signals

Dutta’s talk

U(1)B
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Long-lived particles @ Spallation Sources
Hostert’s talk
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Long-lived particles @ Spallation Sources
Hostert’s talk

 →Maybe worth exploring also 
at SNS, LANSCE, ESS!
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Macizo de Anaga, 
Tenerife

To summarize...
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Macizo de Anaga, 
Tenerife

To summarize...

● COHERENT (Spallation Source)

– CsI
– Ar
– More to come! Ge, Na, ...

● CEvNS at Reactors

● CEvNS from astrophysical sources

● Increased precision

– Quenching Factor

– Nuclear Form Factors

– Improved flux uncertainties

– Radiative Corrections

● Not only CEvNS! 

– elastic scattering on electrons; CC 
neutrino scattering; inelastic signals, de-
excitation photons, decays of long-
lived particles...
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Macizo de Anaga, 
Tenerife

● A high reward awaits at the top:

– Neutron skin

– Weak mixing angle

– NSI / SMEFT

– Sterile neutrinos

– ALPs

– Dark fermions/dark matter

– ...

 →We are just getting started!

To summarize...
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Thanks!

Work supported by Grants RYC2018-024240-I, PID2019-108892RB-I00, CEX2020-001007-S, PID2022-142545NB-C21
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