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Standard Model

ℒSM = ℒG + ℒψ + ℒH + ℒY

• One of the most successful and rigorously tested 
theories 

• Based on the  gauge group 

• SM Lagrangian
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• We focus on the lowest entry in the  table𝒪(1)

47 parameters

Greljo, AP, Thomsen [2203.09561]

• Construction of the -symmetric SMEFT basis  at U(3)5 𝒪(1)

• Operators can be generated at tree-level in a 
renormalizable UV completion

• What are all tree-level UV completions that match to these 
operators?

Greljo, AP [2305.08898] 13



UV completions

14

• NP fields as SM gauge irreps

NP Spin 0 𝒮, 𝒮1,2, φ, Ξ, Ξ1, Θ1,3, ω1,2,4, Π1,7, ζ, Ω1,2,4, Υ, Φ

Spin 1/2 N, E, Δ1,3, Σ, Σ1, U, D, Q1,5,7, T1,2

Spin 1 ℬ, ℬ1, 𝒲, 𝒲1, 𝒢, 𝒢1, ℋ, ℒ1,3, 𝒰2,5, 𝒬1,5, 𝒳, 𝒴1,5

De Blas, Criado, Perez-Victoria, Santiago [1711.10391]



UV completions
• NP fields as SM gauge irreps

NP Spin 0 𝒮, 𝒮1,2, φ, Ξ, Ξ1, Θ1,3, ω1,2,4, Π1,7, ζ, Ω1,2,4, Υ, Φ

Spin 1/2 N, E, Δ1,3, Σ, Σ1, U, D, Q1,5,7, T1,2

Spin 1 ℬ, ℬ1, 𝒲, 𝒲1, 𝒢, 𝒢1, ℋ, ℒ1,3, 𝒰2,5, 𝒬1,5, 𝒳, 𝒴1,5

De Blas, Criado, Perez-Victoria, Santiago [1711.10391]

• The interaction Lagrangians are examined in the presence 
of  flavor symmetryU(3)5

14



UV completions
• NP fields as SM gauge irreps

NP Spin 0 𝒮, 𝒮1,2, φ, Ξ, Ξ1, Θ1,3, ω1,2,4, Π1,7, ζ, Ω1,2,4, Υ, Φ

Spin 1/2 N, E, Δ1,3, Σ, Σ1, U, D, Q1,5,7, T1,2

Spin 1 ℬ, ℬ1, 𝒲, 𝒲1, 𝒢, 𝒢1, ℋ, ℒ1,3, 𝒰2,5, 𝒬1,5, 𝒳, 𝒴1,5

De Blas, Criado, Perez-Victoria, Santiago [1711.10391]
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ω4
]rijωα†

4 εαβγū
β
i uγ c

j + h . c .

Impose U(3)5

ω iu
4 ∼ 3uω ie jd

4 ∼ (3e,3d)

[yed
ω4

]iekd
jeld

= yed
ω4

δ ie
je

δkd
ld [yuu

ω4
]iu juku = yuu

ω4
εiu juku

ℒSMEFT ⊃
|yed

ω4
|2

2M2
ω4

𝒪ed ℒSMEFT ⊃
|yuu

ω4
|2

M2
ω4

(𝒪D
uu − 𝒪E

uu)

• Similar procedure applied for all other mediators
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Greljo, AP [2305.08898]

• Most flavor irreps match onto a single 
well-defined linear combination of 
dimension-6 SMEFT operators 

• These linear combinations are 
denoted as leading SMEFT directions 

• Suitable for phenomenological 
analysis  

• Main goal: estimate the lower bound 
on the mass scale for different irreps
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