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INTRODUCTION 

 Supersymmetry is attractive BSM candidate. 

 Big hierarchy + Unification 

  Light SM like Higgs (125 GeV):  weak self-coupling 

 Little hierarchy problem 

 Missing superpartner (mq~ >1.5 TeV  LHC7+8) 

 Higgs is too heavy   multi-TeV stop ? 

 Fine tuning <1% 

 

Solution:  “TeV scale mirage mediation in NMSSM !” 
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MIRAGE MEDIATION 

K.Choi A.Falkowski H.P.Niles M.Olechowski and S.Pokorski (2005) 
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TEV SCALE MIRAGE MEDIATION 
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“Natural Little Hierarchy” 



NMSSM 

 

 New F-term potential  Tree-level Higgs 
mass 

 

 Landau pole 

 F-term (              )  max  D-term (              ) min 

Mixing with S 

 No gain in FT 

 Dimensionless  sol. of       problem in MM          
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NMSSM IN TEV SCALE MIRAGE MEDIATION 
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IMPROVED FINE-TUNING IN TEV SCALE MM 

μ term can be large  

Pot. minimum chooses: 

K.Choi K.S.Jeong T.Kobayashi K.i.Okumura (2006) 
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DOUBLET-SINGLET MIXING 

h1

h2

h2

h1

w/ mixing 
w/o mixing 

In addition, if the doublet-singlet mixing in the mass matrix is large,  

m
a

s
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In NMSSM, mixing with the singlet may destroy the μ cancellation 

We show an approximate scale symmetry suppresses the mixing 
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SCALE SYMMETRY IN NMSSM 
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HIGGS MASS 
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HIGGS MASS (CONT’D) 
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FINE-TUNING MEASURES 

Master Formula: 
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NUMERICAL RESULTS FOR FT MEAURES  
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NUMERICAL RESULTS FOR FTS (CONT’D)  
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NUMERICAL RESULTS FOR FTS (CONT’D) 
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NUMERICAL RESULTS FOR FTS (CONT’D) 
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HIGGS EFFECTIVE COUPLING CONSTANTS  
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NUMERICAL RESULTS FOR CP EVEN HIGGS 
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NUMERICAL RESULTS FOR CP EVEN HIGGS 

(CONT’D) 
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NUMERICAL RESULTS FOR CP EVEN HIGGS 

(CONT’D) 
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CONCLUSION 

 TeV scale mirage mediation in NMSSM is an attractive 
model. 

 125 GeV Higgs can be accommodated. 

 Fine-tuning is better than 10% with 1 TeV stop while μ 
can be as heavy as 500 GeV. 

 Singlet-doublet mixing is suppressed due to accidental 
scale symmetries. 

 10-20% deviation is expected in SM-like Higgs coupling. 
O(1) deviation is possible for b (τ). 

 Light hidden singlet is characteristic and an interesting 
target for future colliders 
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BACKUP 
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SCALE SYMMETRY IN MSSM (CONT’D) 
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EFFECTIVE COUPLINGS IN NMSSM 
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