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CDF Experiment and Data 
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Run II 

Delivered 9.6 fb-1 

Recorded 8.0 fb-1 (83%) 

Produced 7.0 fb-1 (76%) 

Analyzed 5 fb-1  

Run I (1992~1996): ~110 pb-1, 1.8 TeV 

Run II(2001~2010): ~7.0 fb-1, 1.96 TeV 
1 km Radius Ring 

36ⅹ36 bunches, 396 ns spacing 

280 Billion protons/bunch 

80 Billion anti-p/bunch 

2 million collisions/sec 

      2005             2008         2010 



CDF Detector 
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Also presence of new physics could make asymmetry 

NLO prediction: Interference between LO and NLO 

+ 

2 

+ 

2 

V 

LO only: No forward-backward asymmetry 

From Yuji’s slide 

𝑡𝑡 Forward Backward Asymmetry 

Kias Workshop (3/10/2011) Chang-Seong Moon, Seoul National University 4 



Theoretical interest 
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From Dan’s slide 



Prior measurements 
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From Dan’s slide 



Reconstruction of Top L+jets 
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From Dan’s slide 



Reconstruction of Top L+jets 
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Dilepton channel 
Two neutrino missing (6 unknown variables) 

6 constraints (MW:2, Mt:2, MET:2) 

b-bbar ambiguity 

 Several (max 4) solutions x 2 comb.(b-bbar) with no redundant constraint.  

 These three variables are mostly distributed by initial parton distribution 

function. 

Basic idea 

Reconstruction of Top Dilepton  
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Reconstruction of Top Dilepton  
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Asymmetry of Top L+jets  
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Asymmetry of Top L+jets  
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Asymmetry of Top Dilepton  

Kias Workshop (3/10/2011) Chang-Seong Moon, Seoul National University 13 



Asymmetry of Top Dilepton  

l  

yt  

Atrue
    =  0.417  0.148(stat.)   0.053(bkg.shape)  
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Asymmetry in high/low Mtt (LJ)  
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Asymmetry in high/low Mtt (LJ)  
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Aobs = 0.104 +- 0.066(stat.)   Aobs = 0.212 +- 0.096(stat.)   

Asub = 0.134 +- 0.088(stat.)   Asub = 0.368 +- 0.137 (stat.)   

In high Mtt region, asymmetry looks larger. 

This is just rough estimation with only stat. error by hand. No 

bkg shape systematics is imcorporated.  

Asymmetry in high/low Mtt (DIL)  
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Preliminary result of b-tagged Dilepton 
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Aobs
 = 0.138  0.054stat. 

 Att has a dependence on Δy, Mtt, especially L+jets channel.  

 

Asub
 = 0.205  0.073stat.   0.021bkg shape.  

Atrue
 = 0.417  0.148stat.   0.053syst..  

Summary 

L+jets channel For Mtt > 450 GeV/c2 

 

           Att
reco = 0.210±0.049, Att

parton = 0.475±0.112 
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 Measured asymmetry in lab and tt frames in 2 sigma excess over 
SM for both of L+jets and Dilepton channel. 

 

Dilepton channel  
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Systematic uncertainty (DIL) 

Source of uncertainty Atrue 

Bkg shape 0.043 

Detector effect 0.010 

Signal MC stat. 0.010 

Signal MC model 0.018 

ISR/FSR 0.015 

JES 0.008 

Color reconnection 0.011 

PDF 0.004 

Syst. total 0.053 

Stat. 0.148 

Total uncertainty 0.157 

Reduced due to S/B improvement 
New 

- efficiency as a function o

f   from Z+1jet sample sh

ows different asymmetry fr

om the prediction (A=0.0

10)  
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Systematic uncertainty (LJ) 
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