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  Colored SUSY ←126GeV Higgs  
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had. vac. polarization 

See also: 
EW: Knecht, Peris, Perrottet, De Rafael [ph/0205102], 
 Czarnecki, Marciano, Vainshtein [ph/0212229]. 
HVP: Davier, Hoecker, Malaescu, Zhang [1010.4180]. 
HLbL: Nyffeler [0901.1172], Jegerlehner, Nyffeler [0902.3360]. 

QED W,Z,H 

(5-loop) (2+-loop) ( energy ) ( ) 

QED: Aoyama, Hayakawa, Kinoshita, Nio [1205.5370]. 
EW:  Gnendiger, Stöckinger, Stöckinger-Kim [1306.5546]. 
HVP: Hagiwara, Liao, Martin, Nomura, Teubner [1105.3149]. 
HLbL: Prades, De Rafael, Vainshtein [0901.0306]. 

Had. light-by-light 

+) 

http://arxiv.org/abs/hep-ph/0205102
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had. vac. polarization 

QED W,Z,H 

(5-loop) (2+-loop) ( energy ) ( ) 

Had. light-by-light 

3.3σ anomaly 

SUSY  

“chargino” diag. “neutralino” diag. 

Lopez, Nanopoulos, Wang [ph/9308336] 
Chattopadhyay, Nath [ph/9507386] 

Moroi [ph/9512396] 

  

SUSY  
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(1) EW direct production 

 Target: 
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:  

:  

Mixing  

gaugino  
μ-term 

(Higgsino ) slepton  

 mixing   

=
 



(1) EW direct production 

13 /51 

[GeV] 

[fb] 

(tree-level) 



(2) SUSY contribution to muon g-2 

 Target: 
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:  

Mixing  

gaugino  
μ-term 

(Higgsino ) slepton  
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(2) SUSY contrib. (in mass-basis) 
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(2) SUSY contrib. (in gauge-basis) 
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“mass insertion”  



(2) SUSY contrib. (in gauge-basis) 
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※            loop  (>0)  



(2) SUSY contrib. (in gauge-basis) 

 

 

  

     

 SUSY  

 tanβ  

                    
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※            loop  (>0)  
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2. Chargino dominance 



Chargino diagram  
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 chargino contribution 

  “chargino”  



Chargino diagram  
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Chargino diagram  
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     or  

SM bkg  (di-boson) 

↓ 
          

SM bkg   

※  soft ℓ  

τ  

 



Current status : chargino diagram  
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Current status : chargino diagram  
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(wino-like) 



Current status : chargino diagram  
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(wino-like) 



Theorists’ study 

8TeV, 13.0/fb 
ATL-CONF-2012-154  

        
    decoupled  

g-2  

 

Endo, Hamaguchi, SI, Yoshinaga [1303.4256] 
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WZ, Wh 

WZ, Wh  
soft lepton  
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8TeV, 13.0/fb 
ATL-CONF-2012-154 

Endo, Hamaguchi, SI, Yoshinaga [1303.4256] 
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 3-lepton 

 

↓ 
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Endo, Hamaguchi, SI, Yoshinaga [1303.4256] 

http://arxiv.org/abs/1303.4256


Chargino diagram  
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          3-lepton search 

      μ  
slepton  

 



ATL-PHYS-PUB-2013-002 

Future Prospect? 
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(wino-like) 

※                      

  (mSUGRA-like, large mu, large m0) [Baer et al., 1207.4846] 

https://cdsweb.cern.ch/record/1512933
https://cdsweb.cern.ch/record/1512933
https://cdsweb.cern.ch/record/1512933
https://cdsweb.cern.ch/record/1512933
https://cdsweb.cern.ch/record/1512933
https://cdsweb.cern.ch/record/1512933
https://cdsweb.cern.ch/record/1512933
https://cdsweb.cern.ch/record/1512933
https://cdsweb.cern.ch/record/1512933
http://arxiv.org/abs/1207.4846
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EW  

…… 
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3 

1  

  

         → 3-lep.  

3ℓ, WZ, Wh  



3. Pure-bino dominance 



Pure-bino diagram μ  
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 pure-bino contribution 

 μ tanβ  

 

 
Higgsino  
loop  

 μ Higgsino  



Pure-bino diagram μ  
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 pure-bino contribution 

 μ tanβ  
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 μ Higgsino  



Pure-bino diagram μ  
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 pure-bino contribution 
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Pure-bino diagram μ  
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 pure-bino contribution 

 μ tanβ  

 

 
Higgsino  
loop  

 μ Higgsino  



Endo, Hamaguchi, Kitahara, Yoshinaga [1309.3065] 

 μ tanβ  
Higgs potential  

μ tanβ enhancement Endo, Hamaguchi, Kitahara, Yoshinaga [1309.3065] 
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http://arxiv.org/abs/1309.3065


Endo, Hamaguchi, Kitahara, Yoshinaga [1309.3065] 

 μ tanβ  
Higgs potential  

μ tanβ enhancement 
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Endo, Hamaguchi, Kitahara, Yoshinaga [1309.3065] 

http://arxiv.org/abs/1309.3065


Endo, Hamaguchi, Kitahara, Yoshinaga [1309.3065] 

 μ tanβ  
Higgs potential  

μ tanβ enhancement 
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Endo, Hamaguchi, Kitahara, Yoshinaga [1309.3065] 
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Endo, Hamaguchi, Kitahara, Yoshinaga [1309.3065] 

 μ tanβ  
Higgs potential  

μ tanβ enhancement 
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Endo, Hamaguchi, Kitahara, Yoshinaga [1309.3065] 

 μ tanβ  
Higgs potential  

……  

Flavor / CP  
 

μ tanβ enhancement 
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Endo, Hamaguchi, Kitahara, Yoshinaga [1309.3065] 
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Endo, Hamaguchi, Kitahara, Yoshinaga [1309.3065] Pure-bino diagram LHC 

Assumptions 
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Endo, Hamaguchi, Kitahara, Yoshinaga [1309.3065] Pure-bino diagram LHC 
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LHC             
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Endo, Hamaguchi, Kitahara, Yoshinaga [1309.3065] 

ATL-CONF-2013-049 
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[GeV] 
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Future Prospect 
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Pure-bino diagram μ  

48 

μ tanβ    

Vacuum  
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v.s. 

8TeV 

14TeV? 
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EW  

…… 

2 

3 

1  

  

         → 3-lep.  

3ℓ, WZ, Wh  

μ    

       → 2-lep.SFOS  



4.  
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EW  

 
 

μ  
 

 

Wino LSP  
  

OK! 

 

scan  

 
μ 0  

Gravitino LSP  
 

ILC DM  
 SUSY …  

 

LHC  

(multi SM-boson: 
   Baer et al., 1310.4858) 

http://arxiv.org/abs/1310.4858
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CMS electroweakino search (Golden channel) 
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CMS electroweakino search (Golden channel) 
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CMS electroweakino search (Chargino pair-production) 

55 /51 



CMS electroweakino search (Chargino pair-production) 
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CMS electroweakino search (Slepton pair-production) 
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CMS electroweakino search (Slepton pair-production) 
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