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Outline

• Motivation: CEvNS as a precision probe for New Physics

• EFT Framework: From UV models to nuclear response

• Results: BSM constraints from SNS, Reactor, and Solar data

• Software: A universal automated code for CEvNS

• Summary
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CEvNS: A New (�) Frontier
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The nucleus recoils as a whole; coherent up to

nuclear response

• CEvNS offers a clean SM prediction with a large cross section (~�2)

• Any deviation from the SM prediction would signal new physics, 
such as Z' models, neutrino NSIs, or sterile neutrinos

Coherent elastic neutrino-nucleus scattering

E. Lisi 



Experimental Landscape

4

Since its discovery by COHERENT in 2017, diverse neutrino sources and targets are 
considered for CEvNS:

nuclear response

• Spallation Neutron Source: high-energy ��, ��, �� (~ 30-50 MeV) from pion decays 

[COHERENT with targets CsI, Ar, Ge]
• Reactors: high-flux, low-energy �� (< 8 MeV) from nuclear fission [CONUS+ with target Ge]

• Solar Neutrinos (8B): all-flavor (��, ��, ��) flux with energies < 15 MeV, probing the neutrino 

floor/frog [PandaX-4T & XENONnT with target Xe]

Coherent elastic neutrino-nucleus scattering



Experimental Landscape
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Data available:

CONUS+

PandaX-4T

XENONnT

COHERENT (CSI)

COHERENT (Ar)



Effective Field Theory Framework
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• A unified platform: covering all UV models and EFT operators across diverse neutrino sources 
and detector targets

• Bridging the gap: an end-to-end EFT tower connecting TeV-scale New Physics to MeV-scale 
nuclear observations

GL, Chuan-Qiang Song, Feng-Jie Tang, Jiang-Hao Yu, 2601.19883 [hep-ph]

Multi-scale pipeline: 

ü LEFT operators up to dimension 8

ü chiral Lagrangian in the spurion method

ü full tree-level UV completions

ü only 6 single-particle operators

ü SMEFT operators up to dimension 8
complete matching 
and possible QCD RG 
running

systematic power 
counting



Power Counting
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Nucleon level:

One-body contributions dominate CEvNS



Power Counting
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Nuclear level:

nuclear response functions



New Physics Constraints from CEvNS
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From data to New Physics scales:

Cutoff scales of LEFT operators



Universal Automated Code
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Workflow:



Universal Automated Code
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User Interface:

GL, Chuan-Qiang Song, Feng-Jie Tang（汤丰杰）, Jiang-Hao Yu



Summary
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• Comprehensive EFT Framework for CEvNS:
• A unified platform: covering all UV models and EFT operators across diverse neutrino sources 

and detector targets
• Bridging the gap: an end-to-end EFT tower connecting TeV-scale New Physics to MeV-scale 

nuclear observations

• Global Phenomenological Analysis: 
• Extracted robust, model-independent constraints on New Physics scales by leveraging the 

complementarity of different experimental measurements

• Automated Implementation: 
• CEvNS-pyEFT, a universal automated code designed for CEvNS calculations



LEFT operators
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Lepton number conserving (LNC):

Lepton number violating (LNV):


