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Higgs Searches in the MSSM 

 Higgs production associated with one b jet, and Higgs decay into         

pairs.    

bb /

g

bb /

 Neutral scalar      could be           or     . 

 In low mass region,              . If                               , we add the 

contribution from     together with that from pseudo scalar.  

 In high mass region,               , If                               , we put 

the contribution from    together with that from pseudo scalar. 
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 One b jet in the final state is helpful to handle the fake jets by 

applying b tagging technique.  

 Scalars predominantly decay to                  , and                      . %)90(~bb %)10(~
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 Collinear Approximation of      decay.  

 One final lepton helps to remove huge QCD background. 

 The biggest decay mode of tau pairs is one into hadronic jet 

with the other into electron or muon.  
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 Reconstruction of scalar mass.  
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 Total cross section of signal. 

bbbgxfxfxfxf FgFbFgFbtot ,,,, 1221

)()(22 jBFlBF

4

M
F

 Factorization scale: 

 Renormalization scale: 
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 Five flavor parton distribution function: CETQ6L1 

 Background processes. 

 Drell-Yan processes: 
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• To include the higher order correction,     factor is chosen to 

be 1.3.  
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       production: tt
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21 jj are quark and anti-quark pair form      decay.  W
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        production: tW

EebbWWbbWttgbb )()()()()( 

EbbWWbbWttgbb  )()()()(

EjjebbWWbbWttgbb 21)()()()()( 

EjjbbWWbbWttgbb 21)()()()( 

•  5.1K



  The production of            and         are negligible. bjWWjj 21

 Acceptance cuts. 
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 One more set of cuts is required by the physical meaning of 

energy fraction. 



 Tagging efficiency and mistagging efficiency. 
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 Criterion for the observability of some signal . 
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Several Experimental Constrains 
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mSUGRA Higgs Discovery Potential 

 SUSY breaking happens in a hidden sector, and is mediated to visible 

sector by a messenger, gravity.   

 mSUGRA/CMSSM assumes unified scalar mass      , fermionic 

mass        and trilinear coupling      at GUT scale. These are free 

inputs.  
21m 0A

 In addition, two more parameters are defined at low-energy scale,           

and                . 
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 RGEs evolve from GUT scale down to EW scale, and then generate 

particle spectrum at EW scale.  
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 The following parameter space will be scanned. 
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mAMSB Higgs Discovery Potential 

 SUSY breaking happens in a separate brane, and is mediated to 

visible sector by super-Weyl anomaly.   

 The parameter space is formed by four parameters. 

 The scanned parameter space 
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Conclusion 

 It’s promising to discover Higgs by tau lepton pairs, even with Higgs 

mass up to 1 TeV at LHC. 

 In mSUGRA, the model with high           favors the discovery of Higgs.  tan

 In mAMSB, the model with intermediate           favors the discovery of 

Higgs.  

tan

 GMSB and related channels will be added. 


