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Minimal Flavour Violation

The MFV principle

Yukawa couplings are the only spurions breaking the flavour symmetry in the quark
sector,

Gr = U(3)q, ® U(3)ur ® U(3)p, — U(1)s
Yu. Yd

Flavour violation is aligned with the SM, but
flavour blind CP violating phases are not forbidden.

E.g. MSSM+MFV: p-term, A-terms
Ar=al+aY Yi+..)
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in general complex
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The CP problem

Flavour blind phases lead to contributions to electric dipole moments.

Experiment:
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In MFV, this implies, e.g.
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Phases have to be tiny to meet EDM bounds.
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Effective Minimal Flavour Violation

Gr = U(1)} ® U(3)p, — U(1)s
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Now: allow all the phases not forbidden by G, in particular in 1 and A;
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Electric dipole moments in EMFV: 1 loop
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Electric dipole moments in EMFV: 2 loops

2-loop Barr-Zee diagrams: no mass suppression, no CKM suppression
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see also

[Altmannshofer, Buras, Paradisi (2008)]

[Chang et al., Giudice & Romanino, Li
et al., Ellis et al., Abel et al.]
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Two-loop EDMs in EMFV
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B physics in EMFV

CP violating contributions to dipole operators not suppressed by 1st/2nd generation
sfermion masses
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CP asymmetries in EMFV

Ba

Direct CP asymmetry  Angular CP asymmetries Mixing-induced CP as.
in B — Xsvy Az, Agin B — K*(T¢~ in B— (¢,7')Ks

see e.g.
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EMFV results I

Electron EDM vs. S,k

complex p complex A;
10
10,0} .
5.0
1
g 20" (EJ
L i
$ ©
X 1o X 1
o (=]
= 2
0.5 !
! 0.01
0.2-
0.1+ 0.001
0.50 0.55 0.60 0.65 0.70 0.75 0.80 0.3
Sy ks Sy ks
tan 3 <10, mg € [200, 700] GeV
David Straub (Scuola Normale Superiore, Pisa) Planck 2011, Lisbon




EMFYV results III

CP asymmetry in B — Xsy vs. 5,/
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NB: SM theory uncertainty possibly large [Benzke et al. 1012.3167
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EMFV results II

CP asymmetry A7 in B — K*("(~ vs. S,k
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Conclusions

MFV combined with hierarchical sfermions
= can solve the SUSY flavour and CP problems

= can lead to visible effects in CP asymmetries in B physics
without violating the bounds on electric dipole moments

N.B.: the effects discussed here are present in all scenarios with hierarchical
sfermions and flavour blind phases, but there can be additional contributions
(e.g. U(2)® discussed yesterday by G. Isidori)
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