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~ In the SMEFT, new coefficients can introduce
| new sources of CP violation
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i, In the Standard Model

' In the Standard Model, CP breaking in the weak

. sector is a collective effect. Its order parameter is
a flavor-reparametrization invariant, the Jarlskog
Invariant:

Jy = TmTr ([Y,j Y,,Y] Yd]3) -

| ]‘ may be reabsorbed through flavor transformation.
Which phases are physical?
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The invariants help us in counting the number of new sources of CP violation that can affect observables at
O (1/A%).

 In the end we find 699 independent CP-violating invariants. That’s a lot!. We need a way to organize them in a
hierarchical way

~with 1202, a=0(1) | ‘ we get something like:
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Hierarchical invariants o FIavor assumptions

. We can study different assumptions on the flavor
. . . . W |
Use the Wolfenstein parametrization and expandin 4 | ctructure of the SMEFT operators. Each of them can

. modify the number of independent new phases we
| can access at each order in A, and the number of
Yy = Vokmdiag(ag\', acA, ap)?) | those with less flavor suppression than J,.
1 A AN (p —in)
VoM = —A 1 A)?
AN (1 —p—in) —AN? 1

Y, = diag(a, 2%, ac\*, a:\0)

Three possible choices are flavor anarchy, Minimal
Flavor Violation or the U(2)’ flavor symmetry. For the
| modified Yukawa operator, which has 9 new phases,
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Clearly the suppression depends on the flavor
assumption on the coefficients




