ATLASEER I ZBITHyTo+—2 8l
FTD-ODZoTyNEREN

AFER, FHIGEFE, SRR
BXRETH




Analxsis Motivation

v ttbar in “1-lepton” and “2-lepton” modes are well measured.
- In a physics sense, we should cover ALL decay modes from ttbar.
- Also good feedback for future multijet trigger optimization.

¥ Many interesting physics BSM in high pt Multi Jet Events
- All hadronic analysis might be a probe for such new physics.
- We should understand complex multijet events more closely.

v Largest Branching ratio, Large QCD Background
- 44% of ttbar pair decay into 6 jets.

.Hl

- Huge QCD background ! But basically the object is only “jets

The ttbar Xection Measurement in All hadronic mode
is Very Challenging, but definitely we should do it !



Introduction

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.

Data Set : Full data Corrected by ATLAS

-> 4 jet trigger (4t 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 -*
(with systematic error of 3.4%)



Analysis Overview

B Background Model: Data Driven (i.e. Pretag—> 1b/2btag functions)

Tag Rate functions (TR) derived from 5jet bin (to avoid trigger bias).
= Then applied to other jet bins.

>=@jet (CR: Control Region)
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Objects and Event Selection

v’ Jets : (Anti Kt)
Pt > 20 GeV, |eta] <2.5
v B-Tag:
Secondaly vertex tag (SV0>5.85)
v Electron : ( only used for veto )
Pt > 20 GeV, |eta| <2.47 ( excluding [1.37, 1.52])
v Muon : (only used for veto)
Pt > 20GeV, |eta] < 2.5
v Event Selection (cleanup cuts) :
1. At least 4 jet with Et > 60 GeV, |Eta| < 2.5

0 T I -
=2 To ensure 90% efficiency w.r.t. trigger turn-on Signal efficiency is ~ 20%

2. No good Lepton (mainly due to 4t jet Pt cut,
3. Missing Et Significance (Met/sqrt(SumEt)) < 3 Others are not killing at all...)

- Remove events with real neutrino (EW)
4. HT (Sum Et of Jet object) > 300 GeV 5



B-tag Rate Function (1)

B-tag rates for first tag and second tag are different due to gluon splitting
process (2> bbbar), hence the tag rate should be estimated for each (1b/2b).

> Tag Rate Function (TR) is defined as, / Event Basis
I

tot events withnb, . tag 1
X

i

# Of events anin Ny by

1 ] bin \ A factor for
”bbin X M Cﬂbh;‘n jet by jet prob.
Jet Basis allows us to parameterize jet-pt and jet-eta.
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Example 1) In 5jet bin and 1btag: TR (5jet, Ibtag) — X -
njetgy 1 X 5C,

1 j€tg, 3
Example 2) In 5jet bin and 2btag: TR (5jet, 2btag) = 'J, 99« .
' njetq 2 X 509
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B-tag Rate Function (2)
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> 5jet TR is our default to be applied for other jet bin.
It looks almost consistent with 6jet TR, but 4jet TR locoks different.

-2 So we don’t rely on TR for absolute noermalization =2 unconstrained fit.

* The difference is assigned as a systematic uncertainty.

> In the future, more parameterizations would help.
- e.g. Ntrk, SumEt, Nvtx etc, but statistically hard at this moment.



Events

Kinematic Check
W
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Good agreements !



Sensitivity Study

Pseudo-experlments(PE) are performed to check the fitting procedure
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Fit the mass chi2 distribution

ackaround (control data sam IES}% Performed 3000 PE from the templates
- ’ P { «Center value of N total = B obs = 1179
] *Center value of N signal is based on 0=160 pb

{ *Center value of B background = total — N signal

 |Input vs output inearity = 1

* Pull width = 1

- Expected Sensitivity with 36 pb-’
2.2 o (stat. Only)

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 F|t Results and Limit
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95% upper limit : o; <292 pb
Fitted centervalue : 077 = 118 + 73 (stat.) + 48 (syst.) = 4 (lumi.) pb



Summary
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