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Motivation

* Additional jets from QCD radiations g [
can arise with tt production. 0000000

- Additional jets : are jets originated

from QCD processes other than tt g
production V000000 t_

» Measurement of additional jets is
important to test QCD model
predictions to higher orders

e tt+jets is background to many New
Physics searches
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Additional jet emission

Real emission from matrix element
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Real emission from parton shower

e Needed to add up all graphs without
double counting —» matching and
merging
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ME and PS Generators
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low p,: PS parameter tuning
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Analysis strategy

e Analysis in euw channel using 3.2 fb! of pp collision
data at Vs = 13 TeV (2015 data)

- very small background, smaller systematics
uncertainties

- clean tt final state: 2 OS eu plus 2 bjets

— all other jets are considered as additional jets

Observables

» Additional jets multiplicity with different p; thresholds (25, 40, 60 and 80 GeV)
— sensitive to matching of the ME with PS

- modeling of QCD radiation

 prspectra of two b-jets in tt event
- modeling of top quark p;

* prspectrum of leading additional jet in tt event
- modeling of QCD radiation and tt system pr
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Detector level distributions in data & MC

| | — Object selection :
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Backgrounds:
single top ~ 3%

% b ﬁDatastallt. unc. . . .

< misidentified leptons ~ 1.5%

8 Z/Y* + jets ~ 0.1%

o | | | | L .

0 1 2 3 =4 diboson < 0.1%
Number of additional jets

Basline MC : Powheg+Pythia6 (FullSim) Background MC:
NLO matrix element: Powheg with CT10 PDFs Wt : Powheg+Pythia6
PS-+hadronisation+UE: Pythia6 + Perugia 2012 tune Z/v*+jets: Sherpa
ME/PS matching parameter: hy,,,, = m,, = 172.5 GeV Dibosons: Sherpa
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Unfolding from detector level to particle level
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Unfolded additional jets multiplicity
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* Data is compared with predictions : different PS generators
as well as different ME generator

- Most predictions are within uncertainties
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Unfolded additional jets multiplicity
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« MGS5 _aMC@NLO Predictions agree within 5-10% regardless of which PS used
(except Herwig7), and Powheg predictions vary slightly more.

» The variations are larger when using different ME but same PS.
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Unfolded jet p.. distribution
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* Predictions from Powheg+Pythia8, MG5 aMC@NLO+Herwig+ + and Sherpa vary
mostly within 5-11%

- give reasonable description of data within total uncertainties

Akanksha Vishwakarma | 22.11.16 | Page 10



Gap fraction measurements for additional jets

® 2015 Data
f#58 Stat. Uncertainty
------ Stat.+Syst. Uncertainty

various rapidity regions

. 1 58 ~ '

Fuan(Op) = n(Qo) gap: range in rapidity =~ &5 ]

gap - — . . . - e ]

N~ with no additional jets 0.9 & arias -

C \\/ET13 TeV, cls;lzlbz‘ ; ]

. . o e . ~ elo region: . 1

Fraction of events with no additional jet 0.8 b owhog+Pythias -

« . . . C - == MG5_aMC@NLO+Herwig++ _|
activity above a certain p, threshold (Q,) in Y, Sherpa v2.2 e

o DT b b

¢ lyl <21 O
©
O g
G b-jets g [ i o ]
. . 0.95 . —
. additional jet TAE ' =
O . o1.050— Powheg+Pythiaé 3
B Ee e o =
21 -15 08 0 08 15 21 [t g B E
: . : ) : . 0950 " Powheg+Pythia6 (RadHi)
o 95 -------- Powheg+Pythiaé (RadlLo) 3
' 50 100 150 200 250 300
Q, [GeV]

e Sherpa and MG5 aMC@NLO+Herwig+ + agree well within uncertainties
- Powheg+Pythia8 has slightly higher gap fraction = predicts too little radiation

e Powheg+Pythia6(RadHi) agrees well with data
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Summary

Differential cross section measurements for various physics quantities derived from
tt+jets final state

- important for tests of higher order QCD and SM predictions

« Different measurements are compared to various Monte Carlo predictions and give
consistent results within uncertainties.

- Except a few where the deviation is significant

 Powheg+Pythia6 (RadHi), MG aMC@NLO+Herwig+ + described the data best
for all observables.

— Comparison with matched/merged generator Sherpa looks promising

* Looking forward ...
— 2016 data: More statistics, improved sensitivity, more observables.
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Thank you for your attention!!
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