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Introduction
Effective Field Theory

New physics scenarios
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Standard model effective field theory RGE
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QCD chiral Lagrangian with heavy baryon
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Example: Coherent Elastic Neutrino-Nucleus Scattering
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Example: Neutrinoless Double Beta Decay

SM-EFT
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Effective Field Theory

- SMEFT LEFT ChPT

scale 100 GeV 1 GeV
operator v v Y/N
RGE v 4
matching v Y/N

Y for SM interactions
N for BSM interactions

How to systematically match LEFT to ChPT?



LEFT operators and chiral operators

CEVNs LEFT operators
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LEFT operators and chiral operators
Ovbb LEFT operators
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LEFT operators and chiral operators

Chiral Lagrangian
symmetry breaking The chiral Lagrangian

The QCD Lagrangian with external source 2
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External source and systematic spurion method

External source
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External source and systematic spurion method

Systematic spurion method
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External source and systematic spurion method

Young tensor technique

| orentz structure

Scalar field: ¢ € (0,0) ~ 1
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1 .
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External source and systematic spurion method

Young tensor technique for chiral Lagrangian
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External source and systematic spurion method

Matching rules

The information used in the matching is the spurions, the CP properties, and the non-quark fields.

* The spurions in the LEFT operators remains unchanged in the matching.
 The CP transformation properties of the LEFT and chiral operators are the same.

* The leptons parts are identical in the LEFT operators and chiral operators.
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External source and systematic spurion method

Naive dimension analysis

The NDA master formula of the LEFT:
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The matching for neutrino interaction

Dimension-7/ operators
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The matching for neutrino interaction

Dimension-6 tensor operators
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The matching for neutrino interaction

Four quark part Chiral representation
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The matching for neutrino interaction

Dimension-9 operators
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Summary

* \We propose a systematic spurion method for the matching of LEFT to
ChPT, which is particularly useful for LEFT at higher dimensions and for
ChPT at higher orders of p.

* This method avoids the redundancy for ChPT at higher orders of p by
Young tensor technique.

* The systematic spurion matching is illustrated for the LEFT operators
relevant to neutrino physics.






