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Motivation

Thetf production processesin 1.96 TeV pp colisions
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We are going to measurethisratio in experimentally to verify the
perturbative QCD calculation and search for new physics.




Analysis methodol ogy

* 0=>tT and gg—=>tT havedifferent spin configuration

qq annihilation At threshold ttbar production 99 fusion
q Spin q g _Spin g
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J=1Jz=+1 J=0Jz=0
® top quark isthe only quark that we can use spin correlation. Top quark decay
befor e hadronization.

*\We measurethe gg fusion fraction using the distribution of the azimuthal angle
between I* and |- (A¢) in top dilepton channel (tT->WDbWhb - >Ivivbb).
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Event Selection

o Signal selection:
— 2leptonswith E;>20 GeV

— Atleast 2tight jetswith E;>15 GeV, |Etal<2.5
— MET>25GeV

« Background rejection:

— L-cut (MET>50 GeV if the minimum angle between MET and any Iepton or
jet islessthan 20°)

— Z-veto
— H{>200 GeV
— Oppositely charged leptons




A¢ distribution of leptons

gqg annihilation o _
We makethe A¢ distribution of leptonsusing Monte
Carlo ssmulation. And we could find different

distribution between qg annihilation and gg fusion ttbar
I: production processes.

qq After all check, we perform unbinned likelihood fit to
data as a function of gg fraction using following function.
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Results and Summary

 Wepresented a measurement of gg fraction in ttbar
production using dilepton channel spin correlation.

Fgg _ 053 *0% ( +0.35 (Sat ) +0.07 (Syst ))
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Standard Model Prediction
F =0.15+0.05
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Best fir results

e Theresultsisconsistent with Standard
Model prediction.

» Tevatron keep running and we
Improving our analyses, we are aiming at
the about 10% uncertainty finally.

» four times data from Tevarton

» combine other channel and method

e multi validate analysis




Backup



Analysis methodology (cont.)

In actual pp collisions, t/t are produced with p;>0

v

Enhance opposite flight directionsof I*and |-

In qg annihilation

|__aq Azimuthal angle lepton-lepton |

Generator level (HERWIG)

In gg fusion

| gg Azimuthal angle lepton-lepton |

[2]
24000 Entries 892632

>
Y2000 Mean 1.78610121

10000

Without t and tbar
Pt effect

A

Entries 106657
Mean 1.59788096

40001 —— spin correlation —
2000  Poosted ~ ttproductin
[samg Hopposite. actual collisons
00 0.5 1 1.5 2 2.5 3

angle between |" and I

Ao [rad]

— spin correlation
—— boosted

same opposite
05 1 ; > 25 3

1 1.5 2

Ao [rad]

angle between |" and I

The qq fraction can be determined with Ae distribution



O jet control region

Entries




Background distribution check using Ojet
and 1jet control region

Before HT and Opposite Sign lepton cut
Ojet control region ljet control region

KS prob =7 % KS prob =37 %



Summary of uncertainty



Results

Data Fitting Feldman-Cousins Bands
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