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FlavourFlavour ProblemsProblems�� SUSY SUSY FlavourFlavour ProblemProblem: : ArbitraryArbitrary choicechoice ofof
parametersparameters in in SoftSoft--Mass matrices Mass matrices givegive a a wrongwrong
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processesprocesses..�� SM SM FlavourFlavour ProblemProblem: : ArbitraryArbitrary choicechoice ofof
parametersparameters in in YukawaYukawa matrices matrices givegive a a wrongwrong
valuevalue ofof observedobserved massesmasses andand mixingmixing matrices.matrices.

We do not understand flavour.We do not understand flavour.
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CP ProblemCP Problem

�� Standard Model has no CP Problem.Standard Model has no CP Problem.
However, all phases come from flavour sector.However, all phases come from flavour sector.

Maybe we donMaybe we don’’t understand CP Violation either?t understand CP Violation either?

��SUSY CP SUSY CP ProblemProblem
LargeLarge phasesphases in in flavourflavour--independentindependent parametersparameters
givegive tootoo largelarge contributionscontributions toto EDMsEDMs..



OurOur GoalGoal�� DeviseDevise a a mechanismmechanism withwith whichwhich totogenerategenerate thethe YukawaYukawa texturestextures andandphasesphases..�� ExtendExtend thisthis mechanismmechanism intointo SUSY SUSY modelsmodels, , andand predictpredict itsits implicationsimplications
onon thethe nonnon--observedobserved lowlow energyenergyphenomenaphenomena..
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SU(3) SU(3) FlavourFlavour ModelModel
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SU(3) SU(3) FlavourFlavour ModelModel
EffectiveEffective SuperpotentialSuperpotential::
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SU(3) SU(3) FlavourFlavour ModelModel
FlavonsFlavons acquireacquire thethe followingfollowing vevsvevs::
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FlavourFlavour ModelsModels in SUSYin SUSY�� SUSY SUSY providesprovides newnew flavourflavour contributionscontributions
toto lowlow--energyenergy processesprocesses..
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SU(3) SU(3) FlavourFlavour ModelModel
SoftSoft Mass Matrices:Mass Matrices:

{ [ ]
( ) ( )

+

++=

+

+++

σρ
αρσ

νµ
αµν

ψ

βαβα

ψ

αβ
βα

θθεθθε

θθθθδψψ

2332334

2323332

1

1
.~~

M

M
K



SU(3) SU(3) FlavourFlavour ModelModel

2
0

2

22

2

2
~

0

0

00

100

010

001

m

y

y

m

b

b

e c



























+











=

ε
εε

ε

SoftSoft Mass Matrices:Mass Matrices:

2
0

2

22

2

2
~

0

0

00

100

010

001

m

y

y

m

t

t

L



























+











=

ε
εε

ε



SU(3) SU(3) FlavourFlavour ModelModel

RVV1RVV1 ( ) 2
0

2

33

2
~ mm

SCKM

e c ≈ ε
εε

( ) 2
0

2

32

2
~ mm

SCKM

L ≈ ε
εεε

SCKM Basis:SCKM Basis:



( ) 2
0

5.0

5.02

2
~ my

y

m t

t
SCKM

L ≈ ε
εεεε

SU(3) SU(3) FlavourFlavour ModelModel

( ) 2
0

5.0

5.023

2
~ my

y

m b

b
SCKM

e c ≈ ε
εε

RVV2RVV2
323θθ+

RVV1RVV1 ( ) 2
0

2

33

2
~ mm

SCKM

e c ≈ ε
εε

( ) 2
0

2

32

2
~ mm

SCKM

L ≈ ε
εεε

SCKM Basis:SCKM Basis:



( ) 2
0

5.0

5.02

2
~ my

y

m t

t
SCKM

L ≈ ε
εεεε

SU(3) SU(3) FlavourFlavour ModelModel

( ) 2
0

5.0

5.023

2
~ my

y

m b

b
SCKM

e c ≈ ε
εε

( ) 2
0

2

3

2
~ m

y

m
b

SCKM

e c ≈ ε
εεRVV3RVV3

RVV2RVV2
323θθ+

( ) 3233 θθεθ+
( ) 2

0
2

2

2
~ m

y

m
t

SCKM

L ≈ ε
εεε

RVV1RVV1 ( ) 2
0

2

33

2
~ mm

SCKM

e c ≈ ε
εε

( ) 2
0

2

32

2
~ mm

SCKM

L ≈ ε
εεε

SCKM Basis:SCKM Basis:
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MEG MEG BoundsBounds SuperSuperFlavourFlavourFactoryFactoryBoundsBounds
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Electric Electric DipoleDipole MomentsMoments
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ConclusionsConclusions�� FamilyFamily symmetriessymmetries are are usefuluseful forfor
generatinggenerating texturestextures in SUSYin SUSY--breakingbreaking
termsterms..�� SuchSuch texturestextures implyimply LFV LFV processesprocesses, , whichwhich
are are likelylikely toto be be observedobserved ifif SUSY SUSY isis
accesible at accesible at thethe LHC.LHC.



ConclusionsConclusions�� FamilyFamily symmetriessymmetries can can spontaneouslyspontaneously
breakbreak CP, CP, andand provideprovide texturestextures withwith a a 
phasephase structurestructure..�� Phase Phase structurestructure can be can be probedprobed withwith thethe
electronelectron EDM, EDM, whichwhich couldcould be be observedobserved ifif
phasesphases are are ofof O(1).O(1).
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SM SM MassesMasses
At At mZmZ (GeV):(GeV):

1.751.750.100.105.0E5.0E--44mmee 2.892.895.6E5.6E--223.0E3.0E--33mmdd 1701700.630.631.4E1.4E--33mmuu 332211

I. Dorsner, P. Fileviez Perez, G. Rodrigo (hep-ph/0607208)
1.741.740.120.125.9E5.9E--44mmee 2.782.785.7E5.7E--223.6E3.6E--33mmdd 1681680.660.661.3E1.3E--33mmuu 332211

Ours.Ours.
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Neutrino Neutrino MixingMixing�� WeWe use a use a seesee--sawsaw mechanismmechanism andand
introduce introduce sneutrinosneutrino antitripletsantitriplets λλ, , withwith
vevsvevs..
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