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Implications of Effective Field Theories in

Particle Physics Phenomenology
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SM electroweak scale
8

Direct experimental reach
(Lack of direct discoveries)

BSM theories
(New physics may be decoupled from EW scale) 
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Historically:
Indirect evidence of new physics

Discovery of new physics

Precision studies

Indirect evidence? Consequence?

EFT framework

Precision EW studies (LEP)

Discovery of Higgs (LHC)

Precision Higgs studies (HL-LHC), 
Future colliders (ILC, FCC)

New indirect evidence? 

Example:
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My works in EFT (1): Why effective field theory? 
No signal of BSM at LHC so far



My works in EFT (2): From UV to IR (top-down approach) 
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Matching
(calculate Wilson coefficients, 


to do for each theory)

RGEs running (resum large logs, done once for all)

Mapping (calculate observables, done once for all)

EW precision test

Functional Method for One-loop matching

(new physics effects are encoded inside    )ci
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Functional matching method:

Direct approach to perform the matching calculations

Universal coefficients (loop-integrals) can be pre-computed once and for all


The spirit of Universal One-Loop Effective Action (UOLEA):
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Path integral manipulations

Expansion by regions

Covariant Derivatives Expansion

UOLEA *

Matrix trace evaluation

=> Start directly from UOLEA !!!

State-of-the-art techniques:
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My works in EFT (2): From UV to IR (top-down approach) 

For example, 

Example
Input: BSM theory

     P: Kinetic momentum operator”

 U: Coupling matrix

Output: EFT Lagrangian

Effective operators

1-loop coefficients



My works in EFT at DESY:
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Any theoretical constrains for the Wilson coefficients? 
=> Positivity in EFT

In the present of QCD instantons,  
how EFT operators can contribute to CP-odd observable in SM? 

Studying EFT from both top-down & bottom-up approach


