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✤Charge-Current (CC) NSIs: from terrestrial neutrino oscillation experiments 
(dim-6 SMEFT operators only)

YD, H-L. Li, J. Tang, S. Vihonen, J-H. Yu, JHEP 03(2021) 019

✤Neutral-Current (NC) NSIs: Neff from Planck and CMB-S4 (v-v, v-e, ν-γ 
operators up to dim-7)

YD, J-H. Yu, arXiv: 2101.10475 (To appear in JHEP)



Spoiler: CC NSIs

3Yong Du ITP CAS



4Yong Du ITP CAS

���

���

���

���
�
[�
��

]

��� �
(�) ��� �

(�) ��� �
(�) ��� �

(�) ��� �
(�) �	� �

(�) �
� �
(�) ���� �

(�) ���� �
(�)

Planck
CMB-S4

Spoiler: NC NSIs



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

5Yong Du ITP CAS

QM:Production/detection parameters



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

YD, H-L. Li, J. Tang, S. 
Vihonen, J-H. Yu, JHEP 
03(2021) 019

5Yong Du ITP CAS

QM:Production/detection parameters



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

Q: What is the implication on the UV physics?

YD, H-L. Li, J. Tang, S. 
Vihonen, J-H. Yu, JHEP 
03(2021) 019
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U(1)’ model

Majoron model

Q: How NC NSIs affect neutrino decoupling?
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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 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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Reactor vs LBL neutrino experiments
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