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Non-standard interactions (NSIs)
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8

Non-standard interactions (NSIs)

Underlying model: massive vector boson mediator

What if at a high energy scale?
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Non-standard interactions (NSIs)

If 𝛼 ≠ 𝛽

Lepton flavour

violation
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Low energy: COHERENT (CEνNS) 𝐸 ∼ MeV
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Bounds from De Romeri, Miranda, Papoulias, Sánchez García, 

Tórtola, Valle, JHEP04(2023)035 [2211.11905]

Low energy: COHERENT (CEνNS) 𝐸 ∼ MeV
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High energy: LHC 𝐸 ∼ TeV
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ATLAS Collab. [1910.08447]

CMS Collab. [2103.02708], ATLAS Collab. [1709.07242]

ATLAS Collab. [2102.10874]

High energy: LHC 𝐸 ∼ TeV
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Constraints

𝜀𝑙𝑙
𝑢𝑉 = 𝜀𝑙𝑙

𝑑𝑉 , 𝜀𝑙′𝑙′
𝑢𝑉 = 𝜀𝑙′𝑙′

𝑑𝑉 = 0 𝜀𝑙𝑙
𝑢(𝑑)𝑉

, 𝜀𝑙𝑙
𝑑(𝑢)𝑉

= 𝜀𝑙′𝑙′
𝑢𝑉 = 𝜀𝑙′𝑙′

𝑑𝑉 = 0
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[2308.15630]
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Constraints

[1708.02899]
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Conclusions

• Complementarity between low- and high-energy experiments

• COHERENT

• LHC

• LHC can break COHERENT degeneracies for 𝑚𝑍′ ≳ 70 GeV

𝑚𝑍′ independent, flavor dependent

𝑚𝑍′ dependent, flavor independent
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Thank you!

Questions and comments appreciated :)
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Backup slides
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• 6D EFT operator
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• 6D EFT operator

• 8D EFT operator
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Non-standard interactions (NSIs): all-lepton

If 𝛼 ≠ 𝛽

Lepton flavour

violation
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Babu, Gonçalves, Jana, Machado [2003.03383]



46

Non-standard interactions (NSIs)

Babu, Gonçalves, Jana, Machado [2003.03383]



47

Non-standard interactions (NSIs)

Babu, Gonçalves, Jana, Machado [2003.03383]
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Constraints: all-lepton interactions
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