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The fermion mass puzzle
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SM flavour puzzle

Nir
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SM success
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Very likely, flavour and CP violation in FC processes
are dominated by the CKM mechanism (Nir)
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UT tensions

Altmannshofer et al. ’09
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UT tensions
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UT tensions

Altmannshofer et al. ’09
BEACH 2010 P. Paradisi (TUM) Unitary Triangle and New Physics

BEACH 2010 Perugia, Italy June 22, 2010 8 /
16



sin 2βeff tensions
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CPV in Bs mixing
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Sψφ = sin(2|βs| − 2φBs ) , Aq
SL ≡

Γ(B̄q → l+X) − Γ(Bq → l−X)

Γ(B̄q → l+X) + Γ(Bq → l−X)

New Physics in the Bs mixing phase?
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Why CP violation?

Motivation:

Baryogenesis requires extra sources of CPV

The QCD θ-term LCP = θ αs
8π

GG̃ is a CPV source beyond the CKM

Most UV completion of the SM have many CPV sources
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NP search strategies

Where to look for New Physics at the low energy?

Processes very suppressed or even forbidden in the SM

FCNC processes (µ → eγ, τ → µγ, B0
s,d → µ+µ−, K → πνν̄)

CPV effects in the electron/neutron EDMs, de,n...

FCNC & CPV in Bs,d decay/mixing & D mixing amplitudes

Processes predicted with high precision in the SM

EWPO as ∆ρ, (g − 2)µ....

LU in Re/µ
M = Γ(K (π) → eν)/Γ(K (π) → µν)
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Flavour Matrix
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SM vs. SUSY flavour problems
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Minimal Flavour Violation

SM without Yukawa interactions: SU(3)5 global flavour symmetry

SU(3)u ⊗ SU(3)d ⊗ SU(3)Q ⊗ SU(3)e ⊗ SU(3)L

Yukawa interactions break this symmetry

Proposal for any New Physics model:

Yukawa structures as the only sources of flavour violation

⇓

Minimal Flavour Violation
MFV allows for new “flavour blind” CPV phases!

Altmannshofer, Buras and P.P., ’08
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Flavor blind MSSM ≈ MFV + CPV
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Phenomenology of the flavor blind MSSM
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SUSY flavour models
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Abelian vs. non-Abelian flavour models
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Examples of flavour models

Altmannshofer et al. ’09
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Br (Bs → µ+µ−) vs. Sψφ
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SφKS vs. Sψφ
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Model with purely left-handed currents
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Br (Bs → µ+µ−) vs. Br (Bd → µ+µ−)

Abelian (AC) Non abelian (RVV)

Br(Bs → µ+µ−)/Br(Bd → µ+µ−) = |Vts/Vtd |
2 in MFV models
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CPV in D-physics

CPV in D0 − D̄0 ∼ ((VcbVub)/(VcsVus)) ∼ 10−3 in the SM

〈D0|Heff |D̄0〉 = M12 − i
2Γ12, |D1,2〉 = p|D0〉 ± q|D̄0〉
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aSL =
Γ(D0 → K +ℓ−ν) − Γ(D̄0 → K−ℓ+ν)

Γ(D0 → K +ℓ−ν) + Γ(D̄0 → K−ℓ+ν)
=
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|q|4 + |p|4
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CPV in D-physics vs. neutron EDM in SUSY
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“DNA-Flavour Test”

Altmannshofer et al. ’09
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Isidori’s view
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Murayama’s view
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Masiero’s view
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