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How about EFTs?
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Overview
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In this talk, I will only focus on neutrino NSIs from an EFT approach

Regina Rameika’s talk for an excellent review 

Danny Marfatia’s talk for general neutrino interactions (GNIs)



CC NSIs
What neutrino experimentalists measure: Mismatch at production 
and detection
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CC NSIs
What neutrino experimentalists measure: Mismatch at production 
and detection

Q: What is the implication on the UV physics?
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What particle physicists care about: UV physics that induces these 
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Results: Current experiments

Complementary!
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Very long baseline neutrino experiments

Location of JUNO 
NPP Daya Bay Huizhou Lufeng Yangjiang  Taishan 
Status Operational  Planned Planned Under construction Under construction 
Power  17.4 GW 17.4 GW 17.4 GW 17.4 GW 18.4 GW 

Yangjiang 
NPP 

Taishan 
NPP 

Daya Bay 
NPP 

Huizhou 
NPP 

Lufeng 
NPP 

53 km 
53 km 

Hong Kong 

Macau 

Guang Zhou 

Shen Zhen 

Zhu Hai 

Kaiping, 
Jiang Men city, 
Guangdong Province  

4 

Previous site candidate 

Overburden ~ 700 m 

by 2020: 26.6 GW 
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NC NSIs: CEvNS
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Q: How NC NSIs affect neutrino decoupling?
NC NSIs: cosmology
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U(1)’ model

Majoron model

Q: How NC NSIs affect neutrino decoupling?
NC NSIs: cosmology



���

���

���

���
�
[�
��

]

��� �
(�) ��� �

(�) ��� �
(�) ��� �

(�) ��� �
(�) �	� �

(�) �
� �
(�) ���� �

(�) ���� �
(�)

Planck
CMB-S4

Results: NC NSIs
YD, J-H. Yu, arXiv: 2101.10475

14Yong Du ITP CAS



YD, J-H. Yu, arXiv: 2101.10475

Results: NC NSIs comparison
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Summary

We investigate charge- and neutral-current neutrino NSIs in the EFT framework. 

❖ For CC NSIs, we find reactor (Daya Bay, Double Chooze, RENO) and long baseline (T2K, NOvA) 
neutrino experiments are complementary, the latter are sensitive to new physics already at the 
~20TeV scale. 

❖ For future long baseline neutrino experiments (JUNO, DUNE, T2HK), would be sensitive to new 
physics at O(100TeV) for certain operators. 

❖ For NC NSIs up to dim-7, constraints from precision measurements of Neff (Planck, CMB-S4) are 
complementary to other type of neutrino experiments (COHERENT, collider, solar and reactor 
neutrino experiments, DUNE etc).
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Multiple operators
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Reactor vs LBL neutrino experiments

LBL

Reactor
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NC NSIs: Neff numbers



NC NSIs: Comparison


