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Equation of Motion (EOM)

Covariant Derivative Commutator (CDC) 

Algebraic Identities

Integration by Part (IBP)

Fierz identity (Schouten identity),
Bianchi identity,
Jacobi identity,
...

A special case of field redefinitions 
that leave the S-matrix invariant.
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Y-basis (“Y” for Young Tableau)

SSYT

Fock‘s condition 1

Fock‘s condition 2

momentum conservation (IBP)

Schouten identity
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L-R rule
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Y-basis (“Y” for Young tableau)

M-basis (“M” for monomial)

P-basis (“P” for permutation)

F-basis (“F” for Flavor)
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Off-shell  Green’s Basis
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Motivation

(1) RGE calculation. 

We usually consider 1PI diagrams and 
match off-shell to calculate RGE. Thus an 
off-shell operator basis is needed, known 
as the Green’s basis.

(2) Operator reduction. 

It is much easier to reduce operators to 
the Green’s basis than to the physical basis 
once the conversion between the Green’s 
basis and physical basis is known.
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SMEFT Green’s basis
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Dim 6

Dim 8 bosonic
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Motivation

(1) RGE calculation. 

We usually consider 1PI diagrams and 
match off-shell to calculate RGE. Thus an 
off-shell operator basis is needed, known 
as the Green’s basis.

(2) Operator reduction. 

It is much easier to reduce operators to 
the Green’s basis than to the physical basis 
once the conversion between the Green’s 
basis and physical basis is known.

off-shell are kept.
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covariant derivatives
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13



此处添加标题Off-shell Construction

×

IBP

CDC

Schouten identity

14



03

Basis Conversion

15



此处添加标题Bases in the Literature

[W. Buchmuller and D. Wyler, 1986] [B. Grzadkowski, M. Iskrzynski, 
M. Misiak, and J. Rosiek, 2010]

[G. F. Giudice, C. Grojean, A. 
Pomarol, R. Rattazzi, 2007]

reduce reduce

16



此处添加标题Systematic Reduction
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IBP Schouten identity

Use IBP and Schouten identity to reduce 
off-shell amplitudes, collect EOM and CDC 
in the reduction.
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Field Redefinition and EOM

Up to dim 6

field redefinition EOM
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field redefinition
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EOM

Field Redefinition and EOM

Up to dim 8
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Up to dim 8

field redefinition modified EOM
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此处添加标题Conclusion

01. A systematic method to construct on-shell operator basis in general Lorentz-invariant EFTs 
at any mass dimension. 

02. A systematic method to construct off-shell Green’s basis in general Lorentz-invariant EFTs 
at any mass dimension. 

03. A systematic method to reduce any operator to a certain on-shell operator basis. 
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