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23 speakers                 

Higgs/EWSB Sesssion and Joint Sessions:  
 
F. Bezrukov, C. Calancha Paredes, S. Kawada                                 
T. Lastovicka, H. Ono, T. Price, P. Roloff                                         
M. Thomson, J.  Tian, J. Yu, D. Zerwas                                             
J. Hewett,  A. Juste Rosas, T. Kakizaki, Y. Kikuta                              
J. List, T. Nabeshima, M. Peskin, J. Reuter,                                      
T. Shindou, K. Tsumura, K. Yagyu,  T. Yamada 
 
   

11 Experimentalists 
12 Theorists 

Thank you for the contribution! 

I am sorry to skip some of them because of the time 

2 



Current Status 

Wǳƭȅ нлмнΥ  рˋ ŘƛǎŎƻǾŜǊȅ ƻŦ άŀ ƴŜǿ 
ǇŀǊǘƛŎƭŜέ ŀǘ мнс GeV 

No other new particle has been found yet 

It is a great victory of the standard model! 

                Yes. But this is not the end of the story  

The particle seems consistent with the SM Higgs 
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Allowed region by LEP/SLC 

New discovery 

126 GeV Higgs is consistent with the SM 
prediction at the quantum level with LEP/SLC 
precision data          

Existence of h couplings to                     

      ɹ ,ɹ gg, ZZ, WW, ̱ ,̱ bb, tt    

is being confirmed at LHC 



Why new physics BSM? 

Higgs  Sector:   
            Minimal/Non-minimal? (No principle) 
            Quadratic divergences   (Hierarchy Problem)  
             Why ˃ 2  <  0 ?                   (EWSB) 
             What is  ˂  coupling?    (Dynamics behind)            

BSM Phenomena (What SM cannot explain):  
          Dark Matter, Neutrino Mass, Baryogenesis,                                      
           LƴŦƭŀǘƛƻƴ Χ 

Unification (we are still on the way):     
         Charge discretization, Coupling Unification,   
         CƭŀǾƻǊΣ  DǊŀǾƛǘȅ Σ ΧΦ  

SM must be replaced by new physics  

At which scale?  

Terascale  This is expected to solve Hierarchy Problem 
WIMP Hypothesis predicts DM candidate at TeV scale 

Problem in the SM 
±ό˒ύҐ 2˃μ˒μ2 ˂μ˒μ4 
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LHC has not yet found new physics at TeV scale  

Mass of Gluino,  Squarks  >  O(1) TeV    (cMSSM)  

Where is  the new  physics? 
It would possibly be at  TeV scales, but the  
mass of new particles strongly depends  
on new physics  

Let us wait for new result  
from 14 TeV Run at LHC   

There are many  
new physics models 

Surely we need luck! 

Murayama 

ATLAS 
current results 
in cMSSM 
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Solid target is the Higgs sector 

Å Does it  play a role of the origin of mass?  
Å Minimal/Non-Minimal? 

ï Minimal Higgs sector   Just a guess  [Peskin] 
ï Various possibility for (extended) Higgs sectors 

 
ï Elementary? or Composite? 

 
 

 
 

 

Mh=125GeV   Ҝ We can calculate SM predictions exactly. 
Deviation Ҝ  Non-standard model physics 

Extra singletsΣ ŘƻǳōƭŜǘǎΣ ǘǊƛǇƭŜǘǎΧ  

Notice that  SM-like ґ SM ! 

Precision measurement of Higgs couplings  

Coupling with weak bosons:  hZZ, hWW 
Yukawa couplings :                   hbb, htt, Ƙˍˍ, hcc, Ƙ˃˃    
           Sensitive to mixing with extra Higgses   

     Mass scale and dynamics of new physics particles may be better extracted 

Deviation of  O(v2/M 2 )  
by the decoupling theorem   

Type of extended Higgs sector can be separated 
by looking at the pattern of deviations 

Loop induced couplings:        Ƙʴʴ,  hgg, (hhh)   
            Sensitive to loop effect of new particels  

DBD updated 

Finger printing of the model 

[K. Fujii] 

Mass-Coupling Relation 
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Higgs as a probe of new physics 

[M.Peskin] 

To this end, how accurately we have to measure the couplings? 

Decoupling Theorem 
When new physics scale M is  
large, low energy theory is the SM  
Up to mh

2/M 2 [ O(1-10)% for M=TeV] 
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[Ono] 

Higgs branching study for ILC 1TeV  
has also underway [Ono et al.] 

hĄbb, cc, gg (two jets) 
hĄWW* (four jets via hadronic decay) 
hĄ˃ ˃(dilepton) 8 



[J. List] 

[Fujii] 
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~ 5-6 % (500GeV) 

E=250GeV 



Fujii, Miyamoto, Ono, Tian 

We can test the Mass-Coupling  
Relation accurately at ILC 
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