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Higgs status: may be… may be not… 
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By end of this year  

If a SM like Higgs observed -> ascertain its origin at LHC 14 TeV-> keep looking BSM  

If a SM like Higgs excluded -> ---------------------------------------------> keep looking BSM  

 

BSM search. including the Higgs sector, very important  

irrespective of the Higgs outcome of this year 

 keep investigating BSM Higgs signatures  

Higgs produced in the decays of BSM heavy particles 

Discover Higgs and BSM at once    

ATLAS 



Higgs production via heavy top decay 
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BSM theoretical model with new 

heavy top-like states: 

 

t3, t2, t1 

mt3>mt2>mt1 

t1 = top quark ; mt1 = mt 

 

In this model, consider the 

production and decay of the 

lightest of the two heavy new 

states t2 HATHOR 

pp-> t2 t2  cross-section            

                                  _ 

Production: pp → t2 t2      

Decays: t2 → th, t2→tZ  t2→bW 



Heavy top decays – experimental searches 
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pp-> t2 t2 t2 -> tZ 

PRL 107, 271802 (2011) 

pp-> t2 t2 t2 -> bW 

CERN-PH-EP/2012-081 



Theory framework and benchmarks 
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heavier 

Higgs 

allowed 
light 

Higgs 

allowed 

see preprint 



Search strategy  
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pp→ t2 t2  →th bW, thtZ, th th 

                   consider  

                   h→  and h→ZZ→4l  

                   decays  

Signal event Yield per fb-1 14 TeV 

see preprint 



t2 t2  →th bW, thtZ, th th,  h→ZZ→4l 
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Reconstructed  

Higgs mass 

Reconstructed  

heavy top mass 

see 

preprint 



t2 t2  →th bW, thtZ, th th,   h→  
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Reconstructed  

heavy top mass 
Reconstructed  

Higgs mass 

see 

preprint 



Conclusions 
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 New possibilities to discover a Higgs boson and/or measure its properties    

  pp→ t2 t2  →th bW, thtZ, th th 

                                                 with  

                                                 h→  and h→ZZ→4l  decays  

 

 Investigate Higgs boson production over the whole mass range ~120-600 GeV 

 

 Discover (5 ) at  the 14 TeV LHC with luminosities ~20 - 200 fb-1  

 

 Measure Higgs and heavy top masses (+other properties) with 200 fb-1 or more 
 

 


 For details see 
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