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● Still SUSY with universal soft terms. 

● Sfermion Flavor mixing through the CKM matrix.

● 1-loop contribution to 

● Mixing in the Slepton sector in the MSSM+ see-saw Typ. I.

mw ,sin2θw ,mh
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SUSY promises

● Divergence cancellations
● Gauge unification
● Particles in the range of coming accelerators.
● DM candidate. 
● Small but sizeable contribution to SM

processes...
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Many new  particles  at an affordable price
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Soft Susy parameters at GUT

CMSSM choice: 
● m0  Universal soft masses.

  
● m1/2  Universal gaugino masses.

● A0  Universal Trilinear terms.
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 Yukawa couplings.

● The fermion mass matrices can be obtained trought the
quark masses+RGE. 

● At  the GUT scale: 

● Superfileds can be rotated.  Universal soft terms, remain
universal :

Y D=diag ( yd , y s , yb);

Y U=V CKM
† diag ( yu , yc , y t);

m0 I →U †⋅(m0 I )⋅U=m0 I
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RGE Evolution 
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δij
AB≠0 Due of the presence of the CKM
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Sfermion masses diagonalization
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● Use Spheno to run MSSM RGE's from GUT to 
low energy. The full 3-generations RGE are used.
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δ23
QLL

Non decoupling at
lage m0

LL Squark flavor
mixing
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δ23
ULR

Decoupling at
large m0, since A0
is fixed.

LR Squark flavor
mixing
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Computational Setup

● Use FeynArts to compute observables. Modified version
to include compete 6x6 sfermion mass matrices.

● Use FeynHiggs to compute SUSY Higgs masses.

● Use SuFla to compute B-Physics observables. 

● Use Spheno to run MSSM RGE's from GUT to low energy.
The full 3.generations RGE are used.
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Observables

δMW
exp

Current Values Future Values

δMW
theory

~15 MeV

~5-10 MeV 

< 4 MeV

< 2 - 4 MeV



09//10/2015 M.E: Gómez, LFC 15 24

18 MeV

28  MeV

Upper limit for
m0??

GeV Units 
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Observables

Current Values Future Values

δ sin2θeff
exp

δ sin2θeff
theo

~15 E-5

~5-7 E-5  

< 1.3 E-5

< 2 -4 E-5
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14 E-5

21 E-5
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C
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< 50 MeV

< 0.5 GeV

Observables

δM h
exp

Current Values Future Values

δM h
theory

~200 MeV

~3 GeV
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B-Physics Obsevables
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B-Phyiscs Observables

The values we get are 1-2 orders of
magnitude below limits



  

Neutrino Oscillations
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Casas + Ibarra

Diagonal Universal
1E14 GeV

Orthogonal
matrix

Order 1
Limit case of
degenerate MR

Slepton flavor mixings
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CMSSM-seesaw I

δ23
LLL

Big dependence on A0
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Values in GeV

15 MeV

6 MeV
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3.2 E-5

8 E-5
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● No significant contribution to Higgs masses
(order 1E-7 for Mh and 1E-3 for MH+)  
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Conclusions
● Analyis of the flavour mixing in the SUSY sector as

induced by the CKM. We still  work on the CMSSM
framwork. 

● Diagonalisation matrices included in the susy-vertices 

        taking into account on the 1-loop computations.

● No significant contribution to Higgs masses. 

● Non decoupling mixings         contributions to

and                 increases with m0      Bounds  on m0.
● CMSSM+seesaw also has a significant contribution to 

         and                       .

MW

sin2θW

MW sin2θW
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