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YES, of course!YES, of course!
~30 yrs ago!~30 yrs ago!
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The ~125 GeV HiggsThe ~125 GeV Higgs



  



  



  



  

The very SM-like HiggsThe very SM-like Higgs
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SUSY and the HiggsSUSY and the Higgs



  

SUSY and the SUSY and the 125 GeV 125 GeV Higgs Higgs 
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SUSY and the SUSY and the 125 GeV 125 GeV Higgs Higgs 



  

SUSY and the SUSY and the 125 GeV 125 GeV Higgs Higgs 



  

The Missing Superpartner ProblemThe Missing Superpartner Problem
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NMSSM NMSSM 
(low scale GM (low scale GM Mmess = 300 TeV )



  

Push-Up ModelPush-Up Model
(low scale GM + large A-terms (low scale GM + large A-terms Mmess = 300 TeV )



  

Split Families
RPV

Dirac gauginos

““Hiding” SUSYHiding” SUSY



  

solution #1:solution #1:

““Natural” SUSYNatural” SUSY
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““Natural” SUSYNatural” SUSY

Only need light Only need light higgsinos, stops, gluinoshiggsinos, stops, gluinos
(and light mess. scale (and light mess. scale ΛΛ))

10% tuning  ⇒   ≲ 250 GeV,   mstop ≲ 700 GeV,   Mgluino ≲ 1.4 TeV
(assuming ultra-low med-scale and mstop(Λ)=0)

Dimopoulos-Giudice, Pomarol-Tommasini '95



  

Status of Natural SUSYStatus of Natural SUSY



  

Delgado, Giudice, Isidori, 
Pierini, Strumia '12

EWinos

stops

gluino



  

U(1)' – Split FamiliesU(1)' – Split Families
(low scale GM (low scale GM Mmess = 1000 TeV )



  

solution #2:solution #2:

RPVRPV



  

RPV SUSYRPV SUSY



  

Baryonic RPV: Baryonic RPV: 

Asano, Rolbiecki, Sakurai '12

RPV SUSYRPV SUSY



  

Baryonic RPV: Baryonic RPV: 

● p → K+ G  

● NLSP → G

● τ < detector  λ'' ≳ 10-6 (3-body)  λ'' ≳ 10-9 (2-body)

● n-n, N-N osc.  λ''11k ≲ 10-5  

● baryon number wash-out...

RPV SUSYRPV SUSY
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Baryonic RPV: Baryonic RPV: (after model building) 

RPV SUSYRPV SUSY



  

““solution” #3:solution” #3:

Dirac gauginosDirac gauginos
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Push-Up

NMSSM

Split Families

RPV

Dirac

Before
Model Building

After
Model Building

After
#$@#!&

1%

2%

few %?

ND

0.5% 0.5%

1%

<2%

<1%

ND ~0.1%

SummarySummary



  

NaturalnessTuneland

me , ΔmK, Δmπ, ...Λcc 



  

NaturalnessTuneland

me , ΔmK, Δmπ, ...Λcc , EW?



  



  

LHCLHC

PhenomenologistPhenomenologist

Principle of NaturalnessPrinciple of Naturalness
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