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Higgs mass in the MSSM 

tree one-loop level (top-stop) 

(stop mixing parameter) 

Okada, Yamaguchi, Yanagida (1991) etc. 

Ibe, Yanagida [1112.2462] 
Draper, Meade, Reece, Shih [1112.3068] 

        searches 
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Don’t give up; 

there’s a hope,  
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Lopez, Nanopoulos, Wang [ph/9308336] 
Chattopadhyay, Nath [ph/9507386] 

Moroi [ph/9512396] 

Muon g-2 anomaly and SUSY as a solution 

Hagiwara, Liao, Martin, Nomura, Teubner [1105.3149] 

Muon g-2 (anomalous magnetic moment) 

SUSY with 
O(100)GeV electroweakino. 
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SUSY status as of 2014 

        searches 
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SUSY status as of 2014 
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SOLUTION 

FAQ 
Do you have models 
 for such spectra? 
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Models for “Light EWKino, Heavy Colored” 

Difficult in CMSSM, mGMSB. 
[constrained MSSM] 
[minimal gauge-mediated SUSY breaking] 

0.1 

1 
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Models for “Light EWKino, Heavy Colored” 

Difficult in CMSSM, mGMSB. 

Possible in CMSSM w. non-universal  

“NUGM (non-universal gaugino mass) model” 

Ghilencea, Lee, Park [1203.0569] 
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Models for “Light EWKino, Heavy Colored” 

Difficult in CMSSM, mGMSB. 

Possible in CMSSM w. non-universal 

But… 

 Just a “parameter set”. 

 Flavor & CP problems. 

“NUGM (non-universal gaugino mass) model” 

Ghilencea, Lee, Park [1203.0569] 

parameter set 
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Difficult in CMSSM, mGMSB. 

Possible in CMSSM w. non-universal 

But… 

 Just a “parameter set”. 

 Flavor & CP problems. 

“NUGM (non-universal gaugino mass) model” 

Ghilencea, Lee, Park [1203.0569] 

parameter set 

We made a model with CP-problem solved. 
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1. Introduction 

2. CP? Why broken? 

3. CP-safe Gravity Mediation 

4. Muon g-2 
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What is SUSY CP problem? 

CP problem? 

MSSM: Many complex parameters. 

 Unaligned phases  CP-violation. 

 Generic problem in O(100)GeV SUSY. 

[electric dipole moment] 

ACME collab. [1310.7534] 
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ACME Collaboration, Science 343 no. 6168, (2014) 269–272 [arXiv:1310.753


Polonyi model has SUSY-CP problem 

 Ex.) Polonyi model 

Visible sector (i.e. MSSM) 
Hidden sector  

MSSM superfields 

superfield to break SUSY 

constant 
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Polonyi model has SUSY-CP problem 

 Ex.) Polonyi model 

 unaligned phases. 
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CP-safe gravity mediation : Simplest example 

CP-safe gravity mediation :  

Only one phase. 

 : complicated function 
 SUSY breaking 

Izawa, Kugo, Yanagida [1008.4641] 
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CP-safe gravity mediation : Simplest example 

CP-safe gravity mediation :  

Only one phase. 

 : complicated function 
 SUSY breaking 

Example: 
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CP-safe gravity mediation : Analysis 

Calculate                   :  
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CP-safe gravity mediation : Analysis 

Calculate                   :  

from anomaly of (broken) shift sym. 

and 
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CP-safe gravity mediation : Resultant MSSM parameters 

Fixed by EWSB conditions. 

Unknown  regarded as parameters. 
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CP-safe gravity mediation : Resultant MSSM parameters 

28 /32 



μ 
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μ 

excluded  
certainly 
allowed 
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Summary 
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Summary 

 CP-safe gravity mediation  

  

 SUSY CP problem mostly solved. 

 A strong support for 
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CP-violation from sfermion 
                               still remains. 
   should be solved 
 together with flavor problem. 
                     (OR:              ?  



Gaugino Mass in Detail 
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Gaugino mass in Detail 

Forbidden by shift sym.; 
    SUSY (            ) breaks shift sym. 
    Generated by anomaly of shift sym. 

… depends on “above-GUT” structure. 

Ex.)  

…
 

…
 

…
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Gaugino mass in Detail 

Forbidden by shift sym.; 
    SUSY (            ) breaks shift sym. 
    Generated by anomaly of shift sym. 

… depends on “above-GUT” structure. 

Ex.)  

…
 

…
 

…
 

Postponed the origin of       to “above-GUT”. 
                tells us “above-GUT” structure. 

35 /32 



Phenomenology in Detail 
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Phenomenology: Why muon g-2 is explained. 

RGE 

126 GeV 
      Higgs 
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μ 

Excluded:  

OK: heavy. 

OK:  
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Prospects of 14 TeV (and HL-) LHC 

              + Universal              mass 

                : Silver bullet, but less events. 

                : Many events, but τ-signal. 

 

ATLAS [1402.7029] 

ATLAS [1407.0350] 

ATLAS [1405.5086] 

ATLAS [1403.5294] 
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