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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

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

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

YD, H-L. Li, J. Tang, S. Vihonen, J-H. Yu, arXiv: 2011.14292

YD, J-H. Yu, arXiv: 2101.10475
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µ⌫PLdj)
�
¯̀
↵�µ⌫PL⌫�

�
}

Matching

<latexit sha1_base64="yZeifnlbtu44kZRUYWnBWRVJ7UU="></latexit>

[✏L(R)]
ij
↵� , [✏S(P )]

ij
↵� , [✏T ]

ij
↵�

YD, H-L. Li, J. Tang, S. Vihonen, J-H. Yu,  
arXiv: 2011.14292

QM (μ=2GeV)
Matching between QFT and QM

<latexit sha1_base64="gGCdBjRBuKraWdhdPQu1RdS+igo="></latexit>

✏s↵� , ✏
d
↵�

QM (μ=2GeV)
Matching between QFT and QM

<latexit sha1_base64="gGCdBjRBuKraWdhdPQu1RdS+igo="></latexit>

✏s↵� , ✏
d
↵�



Results: CC NSIs YD, H-L. Li, J. Tang, S. Vihonen, J-H. Yu,  
arXiv: 2011.14292

4Yong Du ITP CAS



Results: CC NSIs YD, H-L. Li, J. Tang, S. Vihonen, J-H. Yu,  
arXiv: 2011.14292

4Yong Du ITP CAS



Results: CC NSIs YD, H-L. Li, J. Tang, S. Vihonen, J-H. Yu,  
arXiv: 2011.14292

4Yong Du ITP CAS



Results: CC NSIs YD, H-L. Li, J. Tang, S. Vihonen, J-H. Yu,  
arXiv: 2011.14292

Complementary!

4Yong Du ITP CAS



NC NSIs

5Yong Du ITP CAS



NC NSIs

5Yong Du

YD, J-H. Yu, arXiv: 2101.10475

ITP CAS



���

���

���

���
�
[�
��

]

��� �
(�) ��� �

(�) ��� �
(�) ��� �

(�) ��� �
(�) �	� �

(�) �
� �
(�) ���� �

(�) ���� �
(�)

Planck
CMB-S4

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

6Yong Du ITP CAS



���

���

���

���
�
[�
��

]

��� �
(�) ��� �

(�) ��� �
(�) ��� �

(�) ��� �
(�) �	� �

(�) �
� �
(�) ���� �

(�) ���� �
(�)

Planck
CMB-S4

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

6Yong Du ITP CAS

Comparison?



YD, J-H. Yu, arXiv: 2101.10475

Results: NC NSIs comparison

7Yong Du ITP CAS



Complementary!

YD, J-H. Yu, arXiv: 2101.10475

Results: NC NSIs comparison

7Yong Du ITP CAS



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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Simplified leptoquark model



NC NSIs: Comparison


