
Hale SERT

Izmir Institute of Technology, Department of Physics

Izmir/TURKEY

Max Planck Institute, Elementary Particle Physics

19th IMPRS Workshop 

02/05/2011

MUON ANOMALOUS MAGNETIC MOMENT 

CONSTRAINTS ON SUPERSYMMETRIC U(1)’ MODELS



MUON ANOMALOUS MAGNETIC MOMENT 

CONSTRAINTS ON

SUPERSYMMETRIC U(1)’ MODELS

2

What is muon anamalous

magnetic moment?

What are the U(1)’ models?                   
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 What is the muon anomalous magnetic moment ?

 Experimental result  @ Brookhaven National Laboratory E821 experiment 

 Theoretical prediction:
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 New Physics  Supersymmetry (SUSY)

 Minimal Supersymmetric Standard Model (MSSM)
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 New Physics  Supersymmetry (SUSY)

 Minimal Supersymmetric Standard Model (MSSM)



 MSSM                                   U(1)’ Model



 If  this discrepancy           is actual and SUSY exists then which U(1)’ model could be 

the most viable one?
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 We studied        in different U(1)’ models ( Generic &      based U(1)’ models):

 To probe the model reactions

 To find constraints on the large parameter space of these models

 By using the constrained parameter space, 

 we made predictions for       and        which can be illuminating for future 

measurements.
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additional Z boson mass

lightest Higgs boson mass
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THE MODELS

MODELS

PROPERTIES

SM
Standard Model 

MSSM
Minimal 

Supersymmetric        

Model

U(1)’ MODEL
Gauge-Extended 

MSSM

Gauge group

Gauge fields

Higgs fields

Gauge bosons

Higgs bosons
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EHLhDHQhUHQhHHW dedduudu ....  

dimensionless
has a dimension

its scale arbitrary
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Generic U(1)’ Models
 come from low-energy

 motivated by  problem alone, 

 There is one additional gauge group and singlet S

U(1)’ Models

Problem of MSSM

o must be fixed to the EW scale!

based U(1)’ Models

 come from high-energy 

 motivated by       problem

 motivated by string theory of SUSY GUTS 

 For different values of         there are different

models based on E(6) groups.
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EHLhDHQhUHQhHHW dedduudu ....  

dimensionless
has a dimension

its scale arbitrary
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Parameters

Collider Bounds on the Higgs and Sparticle Masses



Mass of the Gauginos



Scalar Quark Masses : Two cases:   1)  

2)

Z’ boson mass :

Mixing angle   :

Trilinear Couplings Squark Soft Mass-Squareds

Higgsino Yukawa Coupling : Singlet VEVs :                             to obtain large 

values 

Muon Anomalous Magnetic Moment: We discard

regions  

Charges under U(1)’ symmetry:  

from gauge invariance condition
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 Explanation of Figure Structure                            
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Black dots correspond to values when 
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Fig-1: The allowed ranges of the U(1)’ charges vs         in generic U(1)’ models.a
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Fig-1: The allowed ranges of the U(1)’ charges vs         in generic U(1)’ models.a
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Fig-2: The allowed ranges of the U(1)’ charges vs        in supersymmetric      models.a 6E
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Fig-2: The allowed ranges of the U(1)’ charges vs        in supersymmetric      models.a 6E
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Two favorite regions satisfying the muon anomaly restrictions (for 1     bounds)
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Fig-4: The evolution of            against      .    atan

Generic Model Models6E
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Fig-4: The evolution of            against      .    atan
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Fig-4: The evolution of            against      .    atan
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Fig-4: The evolution of            against      .    atan
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Conclusion

 As a result of this work we showed that U(1)’ models can explain the 3-4 σ

discrepancy between and .

 We used this discrepancy to find contraints on the parameters of the U(1)’ models

(generic and based models).

 We obtained predictions for and in generic and models.

 We observed that based U(1)’ models are more sensitive to than generic

U(1)’ model.
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