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.
-GUT's and SUSY.
-PS: SU(4)xSU(2)xSU(2)

-Fitting muon (g-2) in  SU(4)xSU(2)xSU(2) models

- LFV contraints and propects.
- Neutralino relic density .
- LHC vs LFV.

Conclusions.

OUTLINE
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Crates of Mallus 150
B.C. 

Antipodes theory: 
Popular debate in the Middle age.

Probably referred in all
explation trip proposals
untill it was eliminated
by direct observation.

LHC

BSM

DM

SM



13/07/23 M.E. Gómez, 6th RED LHC, Madrid 9-11/05/2022 5

Hierarchy Problem

Almost unification at ~1014 GeV

Divergent contribution to Higgs
mass ↑ with (m 

scale
)2
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Hierarchy Problem

Cancelation of quadratic divergences

 Unification at ~1016 GeV
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One loop contribution to SM proc. 

SM vs Experiment  Discrepancies 
anomalous magnetic dipole moment (g

μ
-2) 
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Dark Matter problem

Rotation curve of spiral galaxy M 33 (yellow and blue
points with error bars), and a predicted one from
distribution of the visible matter (white line). The
discrepancy between the two curves can be accounted
for by adding a dark matter halo surrounding the galaxy

https://en.wikipedia.org/wiki/Triangulum_Galaxy
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GUT initial conditions

Gunion, 
Int. J. Mod. Phys. A 2010
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CMSSM choice: 
● m0  Universal soft masses.
● m1/2  Universal gaugino masses.
● A0  Universal Trilinear terms.

Representation-dependent choice

Non Universal scenarios

Baer et al.,     HEP 06 (2004) 044
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Planck Sacale

GUT Sacale

Family Symmeties 
Additional Fields …..

MSSM+neutrino masses

SM 
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PATI-SALAM Unification

Non universal Higgs Mass terms due to D- terms. 
 

Condition for gaugino masses.

M 4=M 3 ; M 2= yLRM 2R

M 4=M 3 ; M 2= yLRM 2R
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PS(4-2-1)       LR Asymmetry

m_L

m_R

New Parameter

Gaugino Masses

M 4=M 3 ; M 2= yLRM 2R

X LR=
mR
mL
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Coanihilations:  (mz−mLSP)<0.1mLSP

Stop gluinoτ̃ χ̃+

PS(4-2-2)

LHC excluded.

SO(10)

Higgsino DM A/H Resonances
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SUSY Contribution to Muon g-2

Muon g-2 combining Fermilab + BNL data 
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Important contribution is in tension with the Higgs mass
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LFV violating through soft masses.

● LFV can be induced by a missalignement of leptosns and sleptons

● Flavor dependence on soft terms can be induced:

● Below GUT,  Radiatively generated by the same mechanism that explain
neutrino oscilations.

● Above GUT,  by extra fields needed to explain fermion hierarchy.
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Casas + Ibarra

Diagonal Universal
1E14 GeV

Orthogonal
matrix

Order 1

Limit case of
degenerate MR

Slepton flavor mixings

Using neutrino data
 LFV depends is
controlled by MR 
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Slepton flavor mixing above GUT.
Generation of Yukawa textures using family symmetries, for example Abelian U(1)'s

S. F. King  et al 2005, 
Olive+Velasco-Sevilla 2005 

Das et al 2017

Froggatt-Nilsen 1979

Soft terms: In SUGRA  models, redefiniton of fields due to flavons results in non universal soft
masses.
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GUT M_SUSY scale
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See-Saw with MR scale at 2.5 10^12 GeV
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ε = 0.05 
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ε = 0.2 
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See-Saw
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ε = 0.05
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ε = 0.2 



07/13/23 M.E. Gómez, DSU 2023, Kigali 32

See-Saw
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ε = 0.05
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ε = 0.2
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CONCLUSIONS

Susy Models with large
gluino masses can explain
the muon  (g-2) discrepancy
via a SUSY contribution
mainting the prediction for
the observed Higgs masses. 

Charginos and staus
are not so heavy but
they can not be identify
at the LHC. Good
propects for Linear
Collider.. 

Squarks are too heavy
to be seen at the LHC

 BR(μ-> e γ) falls in
the experimental
range (i.e. MEG
projected bound). 

 Different kinds of
LSP that satisfies
the relic abundance
condition. 

BSM SM

Accelerator

DM

murakoze!
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