


My talk: an overview of new phy@coherent



 Introduction to (coherent) neutrino scattering
 elastic/inelastic, coherent/non-coherent 

 New physics
 NSI  (Non-Standard Interaction)

 SPVAT (1, 𝛾5, 𝛾𝜇, 𝛾𝜇𝛾5, 𝜎𝜇𝜈)

 Sterile neutrinos
 light mediators
 Neutrino magnetic moments
 Dark matter

 Summary

Outline



Neutrino scattering



Elastic Neutrino Scattering 

 Not so well measured as the other types

 Advantage: precision measurement of SM interactions



What is “Coherent”?

Macroscopic coherence also possible, see E. Akhmedov et al, 1806.10962

Coherent Elastic Neutrino-Nucleus Scattering 







Distribution



1. Small, portable detector

2. Precise measurement of neutrino interactions 
and EW parameters

3. Finding new physics

(Optimistic estimation in 1612.04150)

See also: B.C. Cañas et al 1806.01310



 NSI
 1804.03660, 1711.09773 , 1711.03521, 1708.04255 , 1708.02899, 1612.04150, 1805.01798

 SPVAT
 1806.07424, 1711.09773, 1612.04150

 Sterile neutrinos
 1703.00054, 1711.09773, 1511.02834

 light mediators (scalar, Z’, dark photon…)
 1803.05466, 1803.01224, 1803.00060, 1802.05171, 1711.09773,  1711.04531, 1710.10889, 1612.06350, 

1805.01798, 1508.07981,

 Neutrino magnetic moments
 1510.01684, 1706.02555, 1711.09773, 1805.01798

New physics



NSI (Non-Standard Interaction)

Loop-induced NSI: 1807.08102



NSI (Non-Standard Interaction)



NSI (Non-Standard Interaction)

From 1612.04150



SPVAT Interaction



SPVAT Interaction



SPVAT Interaction

From 1612.04150



SPVAT Interaction



Sterile neutrinos



Light mediators (scalar, Z’, dark photon…)

(1) Depending on scalar/vector

(2) Effect of propagator

(1) and (2) both cause 
spectral distortions

From 1802.05171



Light mediators (scalar, Z’, dark photon…)



Neutrinos magnetic moment (𝜇𝜈)

𝛾

𝜈 𝜈

𝑒, 𝜇, 𝜏, 𝜓

𝑊±, 𝜂±

BSM particles (𝜓, 𝜂±)

In SM, very small

Larger 𝜇𝜈 implies new 
physics in the loop

Effect on neutrino scattering:

The smaller recoil, the better (soft photon)



Neutrinos magnetic moment (𝜇𝜈)

Still not better than 
𝜈 + 𝑒 scattering

GEMMA: 𝜇𝜈 < 10−11𝜇𝐵



Dark matter



 Elastic neutrino scattering (including coherent) is powerful in 
probing both SM & BSM neutrino interaction;

 Recent coherent neutrino scattering experiments can 
provide leading constraints on NSI, SPVAT, Sterile neutrinos, 
light mediators, Neutrino magnetic moments;

 Future reactor-based coherent scattering experiments will 
reveal more of the unexplored space of new physics related 
to neutrino. 

Summary


