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The fermion mass puzzle

fermion masses
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SM avour puzzle

Smallness and Hierarchy
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e For comparison: g, ~ 1. g~06, ¢ ~03 A~1

e The SM Havor parameters have structure:

smallness and hierarchy

e | Why? = The SM flavor puzzle

Nir
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S uccess
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Very likely, avour and CP violation in FC processes
are dominated by the CKM mechanism (Nir)
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UT tensions

« Recent theoretical improvements in ¢x expose
some tensions in the UT analysis ioiome =

s Look at ex, Syk, (sin23), AM,/ AM. inthe Ry-~
plane

* A, v can be obtained from tree-level processes
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UT tensions

« Recent theoretical improvements in ¢, expose
some tensions in the UT analysis uom e san

o Look at ek, Syk, (sin23), AM,/ AM. inthe Ay-y
plane

* A, v can be obtained from tree-level processes

Possible solutions:
© +24% NP effectin ey
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UT tensions

» Recent theoretical improvements in ex expose
some tensions in the UT analysis 1.

A M. in the Ry-v

s Look at ¢x, Sy, (sin23), AN
plane
e Ry, v can be obtained from tree-level processes

Possible solutions:

© +24% NP effectin ex
@ —6.5° NP phase in B; mixing
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Altmannshofer et al. '09
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Sin2 ¢ tensions
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CPV in Bs mixing
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New Physics in the Bs mixing phase?
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Why CP violation?

o Motivation:

o Baryogenesis requires extra sources of CPV
o The QCD -termLcp = GG 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?

O Processes very suppressed or even forbidden inthe SM

o FCNC processes( ! e, ! B2y T K )
o CPV effects in the electron/neutron EDMSs, de.n...

@ FCNC & CPV in Bs.¢4 decay/mixing & D mixing amplitudes

O Processes predicted with  high precision in the SM

o EWPOas ,(g 2) ...
o LUINRY = (K()! e )=(K()! )
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Flavour Matrix
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SMvs. SUSY avour problems
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Minimal Flavour Violation

o SM without Yukawa interactions: SU(3)° global avour symmetry

SUB)u SUB)4 SUB)q SU(3)e SUER)L

0 Yukawa interactions break this symmetry

@ Proposal for any New Physics model:

Yukawa structures as the only sources of avour violation

+

Minimal Flavour Violation
MFV allows for new “ avour 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 avor blind MSSM
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SUSY avour models
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Abelian vs. non-Abelian avour models
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Examples of avour models

Altmannshofer et al. '09
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Model with purely left-handed currents
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Br(Bs! * )vs.Br(Bg!

Abelian (AC) Non abelian (RVV)

Br(Bs! * )=Br(Bg! * )= jVi=Vyj?in MFV models
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CPV in D-physics
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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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