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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 superpartners (mq~ >1.5 TeV LHC7+8)
 Higgs is too heavy   multi-TeV stop ?
 Fine tuning <1%

“TeV scale mirage mediation in NMSSM” still fine !
light (~100 GeV) almost decoupled singlet
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Mirage mediation
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K.Choi A.Falkowski H.P.Niles M.Olechowski and S.Pokorski (2005)



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
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μ term can be large 

Pot. minimum chooses:

K.Choi K.S.Jeong T.Kobayashi K.i.Okumura (2006)



Doublet-Singlet mixing

8/21

h1

h2

h2

h1

w/ mixing
w/o mixing

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

m
as

s

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

We show approximate scale symmetries suppress the mixing



Scale symmetry IN NMSSM
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Scale Symmetry
in NMSSM (CONT’D)
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Higgs mass
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Fine-Tuning measures
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Higgs effective coupling constants 
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CP even Higgs
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CP even Higgs (cont’d)
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If we are lucky,
LHC will find the singlet 

ILC250 can’t reach

ILC can be upgraded 
to measure it



CP even Higgs (cont’d)
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CP even Higgs (cont’d)
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CP even Higgs (cont’d)
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CP even Higgs (cont’d)
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It is important to find a signal
LEP has missed 



CP odd Higgs
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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 1.5 TeV stop 

while μ can be as heavy as 700 GeV.
 Singlet-doublet mixing is suppressed due to 

accidental scale symmetries.
 10% deviation is expected in SM-like Higgs 

coupling. 40% deviation is possible for b (τ).
 Hidden light singlets are characteristic and 

interesting targets for future colliders
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