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Analysis Motivation
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Introduction
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Concept    : “Try As Simple As Possible”
-> Simple event selection

-> Data driven background modeling

-> 1D (mass chi2) fit for the measurement

-> # of Background is UNCONSTRAINED is the Fit

Still Lots of room to improve, but avoid any possible bias at the moment.Still Lots of room to improve, but avoid any possible bias at the moment.

Data Set    : Full data Corrected by ATLASFull data Corrected by ATLAS

-> 4 jet trigger  (44 jet trigger  (4thth jet L2 pt threshold is 30 GeV) jet L2 pt threshold is 30 GeV) 

L1_4J15  ->  L2_4j30  ->  EF_4j35_NoEF

ttbar MC 
->  Full Hadrnic dicay (PowHeg +Pythia)

The Final Integrated Luminosity is 36 pb The Final Integrated Luminosity is 36 pb --11

(with systematic error of 3.4%)



Analysis Overview

4Signal Acceptance difference and Mass X2 shape difference from Systematic source.



Objects and Event Selection
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Signal efficiency is ~ 20%

(mainly due to 4th jet Pt cut ,

Others are not killing at all…)

 Jets : (Anti Kt )Jets : (Anti Kt )

Pt > 20 GeV,  |eta| < 2.5Pt > 20 GeV,  |eta| < 2.5

 BB--Tag : Tag : 

Secondaly vertex tag (SV0>5.85)Secondaly vertex tag (SV0>5.85)

 Electron :  ( only used for veto )Electron :  ( only used for veto )

Pt > 20 GeV, |eta| <2.47 ( excluding [1.37, 1.52])Pt > 20 GeV, |eta| <2.47 ( excluding [1.37, 1.52])

 Muon :  (only used for veto)Muon :  (only used for veto)

Pt > 20GeV, |eta| < 2.5  Pt > 20GeV, |eta| < 2.5  



B-tag Rate Function (1) 
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B-tag Rate Function (2) 
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1b –Tag TR 2b –Tag TR 



Kinematic Check
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5 jet 2 b-tag control region

6 jet 1 b-tag control region

Good agreements !Good agreements !



Sensitivity Study
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Pseudo-experiments(PE)  are performed to check the fitting procedure.

Performed 3000 PE from the templates
•Center value of N total = B obs = 1179

•Center value of N signal is based on σ=160 pb

•Center value of B background = total – N signal

• Input vs output inearity = 1

• Pull width = 1

• Expected Sensitivity with 36 pb-1

2.2 σ (stat. Only )

Fit the mass chi2 distribution 

Although statistics is not enough to clear observation, a measurement of 

the cross section is performed given that top pair production has already 

been established.



Final Fit Results and Limit

10
10

95% upper limit :95% upper limit :

Fitted center value :



Summary
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• 我々は多ジェット事象多ジェット事象を用いて、トップクォーク対トップクォーク対の生成を研究した。

• 今回使用したデータはデータは36 pb36 pb--11であり、統計量が十分でなく、予想される精度は２精度は２ σ σ 

程度程度であるため、95% upper limit 95% upper limit を求めたを求めた。

• 統計誤差が大部分を占めているので、今後の高輝度ビームでのデータ収集に期待。

• 大きな系統誤差である b-tag, JES などは系統誤差に含まれているが、今後の
データ量に伴い、改善を期待できる。

• 今後のデータ量の増加により、精度が上がっていくが、高輝度ビーム用の多ジェット
事象のトリガーがボトルネックになってくる。 あまりトリガーで高い運動量の要求をする

と、信号分岐比が下がる。 つまりデータを増やしても精度があまり向上しない。

• 新しいトラッキングトリガー(FTK) など多角的なアプローチが重要になってくる。

95% upper limit :95% upper limit :


