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CP breaking in the SMEFT

No new particle at the LHC, no clear deviation from SM couplings : 
renewed interest in effective field theories (EFTs)
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If no light BSM d.o.f. : generic framework to interpret experimental 
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The SMEFT
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[Buchmüller/Wyler ’85, Grzadkowski et al ’10]
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CP-odd

Collective aspects, basis-independence: use flavour-invariants
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Observation 1: CP conservation follows the EFT power counting
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Observation 1: CP conservation follows the EFT power counting
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CP breaking in the SMEFT

Use: - parametrize CPV observables in a basis-independent way
- connect to CPV in UV models

When does the SMEFT break CP 
at dimension-six ?

Ex : 2HDM in the decoupling limit, most invariants prop. to J4

CP is conserved in the 
SMEFT 

iff 
J4 =0 & {Li} = 0



Outlook

We found necessary and sufficient conditions for 
CP conservation at dimension-six in the SMEFT. 
They define the new sources of CPV in a basis-independent 
way, and connect easily to UV models insensitive to preferred IR 
bases.
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CP conservation at dimension-six in the SMEFT. 
They define the new sources of CPV in a basis-independent 
way, and connect easily to UV models insensitive to preferred IR 
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Other topics :
- CPV with J4 != 0 and parameter space of CPV observables
- preferred invariants given a UV model
- …
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CP-odd flavour invariants for 4-Fermi ops

For 4-Fermi operators : « A-type »

                    « B-type »
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How many « CP-odd directions » are there ? 
How many parameters enter CP-odd observables ?
With non-zero J4, real and imaginary parts violate CP
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