
(g-2)μ anomaly & 125GeV Higgs : 

 Extra vector-like quark & LHC prospects 

Sho IWAMOTO 

15th Mar. 2012 

@ GUT 2012 (YITP) 

Based on 

 M. Endo, K. Hamaguchi, S.I., N. Yokozaki. [1112.5653] 

 

Also See: Endo, Hamaguchi, SI, Yokozaki. [1108.3071][1202.2751] 

    Endo, Hamaguchi, SI, Nakayama, Yokozaki. [1112.6412] 

The University of Tokyo, JAPAN 

(added to MSSM) 

http://www.misho-web.com/
http://www.misho-web.com/
http://creativecommons.org/licenses/by-nc/3.0/


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

Possible explanation 

 SUSY with light superparticles. 

[2] 



We've got a feeling we're having 

[3] 

125GeV Higgs. 

(Rencontres de Moriond EW, Mar. 2012) 



  in MSSM 

dilemma (GUT) 
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125GeV in MSSM 

(1-loop level) 

(Discussed in Prof. Nath’s talk.) 



  in MSSM 
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125GeV in MSSM 

(1-loop level) 

Ghilencea, Lee, Park[1203.0569], Hamaguchi, Endo, SI, Nakayama, Yokozaki[1112.6412] 

Impossible 
    within • GMSB 

• CMSSM 
• NUHM 

Possible with tuning: 
•  

•  
    etc…  

dilemma (GUT) 

In the MSSM set-up, 

(Discussed in Prof. Nath’s talk.) 



For 125GeV & g-2, we must… 

 tune the parameter in SUSY models 

 ignore                   anomaly. 

 “It is just from hadronical uncertainty, theorists’ fault!!” 

wish a lighter Higgs. 

extend the MSSM. 

NMSSM 

add  

add 

add a new gauge symmetry. 
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Today’s topic. [1112.5653] 

See: Endo, Hamaguchi, SI, 
       Nakayama, Yokozaki 
       [1112.6412] 

Martin [0910.2732] 
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2. The Extension we propose 
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Extension w. Vector-like Matters 
• No gauge anomaly. 
• Gauge couplings unification. 

Martin [0910.2732] 

Mixing between SM- & vector-like quark 
 Too large flavor problem. 
 No mixing stable colored particle. 

assumed very small. 

Okada, Moroi (1992); we dug up again in the context “higgs & g-2”. 
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RESULT 
with GMSB framework 

 CMMSM framework 

in this talk 
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3. LHC Phenomenology 
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SUSY search 

[14] 

Cf.) ATLAS [1111.4116], [1109.6572]; CMS [SUS-11-008] ; 
      Long-lived stau regions are already excluded. (CMS Seminar Jan. 2012) 



Vector-like Quark Search 

 New “vector-like” quark 

Mass 

 

 

 

Production 

 

Decay 

 

depending on mixing 
      btw. vec-like/SM quark. 
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Vector-like Quark Search 

 New “vector-like” quark 

Current bound 

Interesting channel after Higgs discovery. 
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(Discussed  (perhaps) in Prof. Mohapatra’s talk.) 



4. Conclusion 
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Conclusion 

utopian theorists 
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; 


