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Tevatron and 
CDF detector 

  Top quark has been  
 discovered in 1995 
  Standard Model particle, 
 heaviest observed ~ 175 GeV 
  We search for new physics in 

variety of channels 
  But can it be hidden in the sample 

of top quarks? 
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Top Quarks 

  We study top quark properties 
and measure its mass in all of 

  its decay channels 

  There have been always 
apparent inconsistencies 
between the top mass 
measurements in the dilepton 
and lepton+jets channels 
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Stop in Top Data? 
  We hypothesize that discrepancies in top mass 

measurements in different channels could be due 
to presence of light stop pair production with the 
subsequent decay chain: 

  Event signature is identical to the signatures of 
top quarks! 

  Stop is a scalar quark, cross section ~ 10 times 
smaller 

  How do stop events behave under the top event 
reconstruction? 

  Lepton+Jets channel:  neutralino on hadronic side 
breaks the invariant mass constraints 

  Dilepton channel: neutralinos are invisible, effect 
is minimal 

q
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(*) 

Extra particles in stop decays! 

For top:  
            m(W) = m(lν) = m(qq)  
            m(t) = m(blν) = m(bqq)  



Effect of Stop Presence in Lepton + Jets 
And Dilepton Channels 
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Would Presence of Stop Have an Effect on Top 
Mass Measurement? 

Yes!
Would Bias the Top 

Dilepton Mass
 towards 

a value lower
 by a few GeV
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Theoretical Assumptions 
  Assumptions: 

  Dominant decay mode (BR~ 100%): 

  We search in Dilepton Channel 
  Event signature: 

  2 leptons 
  >= 2 jets   
  + Missing ET 
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 WMAP data 

 Electroweak Baryogenesis 
 C. Balazs, M.Carena, C. Wagner,  
 PRD 70 (2004) 015007 

If m(χ1 ±) -m(χ1
0) < m(W) 

Dilepton branching ratio can be enhanced 
due to other SUSY particles off-shell: 
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Stop Mass Reconstruction 

Pair invisible  
particles into PP, 
Fix mass=75 Gev  
and width= 5 GeV 

  Consider all possible directions of sum 
of four-momenta of  PP=neutralino
+neutrino for each leg 

  Minimize χ2 for and construct sum: 
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Top Killer 

Stop! Top!TOP STOP 
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  Main background stop are top events 

Kills about 50 % of top with 
 ~ 15% loss of stop events 

Cut this area 
Keep this 



Can we see stop? 
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Event Yields in Signal Region 
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At least one of the 
jets has a b-tag 

No jets  
have a b-tag 



Reconstructed Stop Mass in Data 
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Observed Limits 
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Summary 

  We performed a stop search in 1.9 fb-1 of CDF 
Run II data 

  No evidence for stop signal is observed 
  We set limits on stop pair production 
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