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●● Motivations for Motivations for GUTsGUTs
●● Problems & ShortcomingsProblems & Shortcomings

Calling for MechanismsCalling for Mechanisms
●● Baryon Number Violation Baryon Number Violation --

(in SUSY) d=5 Proton Decay(in SUSY) d=5 Proton Decay
●● Solution: Solution: Split Split MultipletMultiplet MechanismMechanism

SU(5) Model SU(5) Model Prediction for Prediction for 
●● SummarySummary
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SupersymmetricSupersymmetric Grand UnificationGrand Unification (SUSY GUT)(SUSY GUT)
Solution of some problems/puzzles.Solution of some problems/puzzles.

●● Unification of  ForcesUnification of  Forces

(consistent with SUSY)(consistent with SUSY)

SUSY SUSY 
●● Solution of Hierarchy problemSolution of Hierarchy problem
●● SUSY  SUSY  ““ZooZoo”” near near TeVTeV……
●● Automatic coupling unificationAutomatic coupling unification



●● Matter UnificationMatter Unification

Unified Unified MultipletsMultiplets

●●

●●

Good

In SU(5): Problematic



GUT  Main  Prediction:GUT  Main  Prediction:
Baryon Number Violation:  Baryon Number Violation:  ΔΔB B ≠≠ 0 0 Proton DecayProton Decay

●● Gauge Mediated d=6  DecayGauge Mediated d=6  Decay

●● In SUSY: new  d=5  DecaysIn SUSY: new  d=5  Decays
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T, T  "Unified Higgses" : 
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Too Fast Decay



SUSY GUT SUSY GUT 

●● Charge QuantizationCharge Quantization
●● Successful Coupling UnificationSuccessful Coupling Unification
●● Stabile Hierarchy (Light Higgs) Stabile Hierarchy (Light Higgs) low SUSY scalelow SUSY scale
●● BB--violation violation proton decayproton decay



Unified Unified MultipletsMultiplets Fast d=5 decay and wrong mass relationsFast d=5 decay and wrong mass relations

Matter

Higgses

Unified Couplings:Unified Couplings:{
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Problematic CouplingsProblematic Couplings



Minimal SUSY  SU(5): years 
27( ) / 4.5 10p Kτ ν+ ∗→

Units

Z. Berezhiani, Z. T., M. Vysotsky, hep-ph/9809301
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Solution: Split Multiplet Mechanism [In SU(5)]

• Quarks and Leptons Come From Different GUT States

Matter Extension:   add 15 15∗+

LH-quark  Exotic states

Mixing coupling:  

15Σ(24) >>MIF Multiplets will split   

Suppression

No              Coupling



Similar Can Happen including 3 Families

-Suppressions of qqT cpuplings

Up Quark Yukawas

ε



Suppression of           by     5* -Splitting

Matter Extension:   add

No SU(2)L Doublets

Splitting is realized 

Suppressions 



Similar Can Happen with 3 Families

Ch. Lepton 
Yukawas

ε -Suppressions of 
qlT* cpuplings

Suppression of 
d=5  operator NO



Suppression of d=6 B-viol. Operators

Multiplets Splitting Insure proper suppression:

Suppression of 
d=6  operator



Realization:   Realistic SU(5) Model

Goals: a) Split Multiplets Suppression of p-decay
b) Realistic Fermion Pattern
c) Maintein nice properties (coupling unification etc)
d) Predictions (flavor pattern is needed)

b) Split Multiplets Realistic fermon masses

Achievements: a)Suggested matter extention Multiplet Splittings:



c) Scale selection is allowed 
to have coupling unification:

d) Flavor structure:   Simple  Assumption

YU,  YE ~Diag,  YD VCKM

Outcome:



This Flavor Structure predicts:

Compatible with exp. Bounds:



●● Split Split MultipletMultiplet Mechanism can insureMechanism can insure
proton stabilityproton stability and solution of and solution of fermionfermion flavorflavor

problemproblem within within GUTsGUTs
●● Its desirable to build more elaborated modelsIts desirable to build more elaborated models

of flavor (Fl. Symmetries) & make predictionsof flavor (Fl. Symmetries) & make predictions
●● Generalize and realize the mechanism within other      Generalize and realize the mechanism within other      

GUTsGUTs [SO(10), SU(6),[SO(10), SU(6),…… –– more motivated]more motivated]

SummarySummary
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