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Measurement of the WW and WZ production cross section and limits on
the anomalous triple gauge couplings in the semileptonic final state in
4.7b"" of pp collisions with the ATLAS detector at v5 = 7 TeV.
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Abstract

A study of the WW/WZ production using 4.740.2 fb™" sample of proton-proton colli
7 TeV recorded with the ATLAS detector at the Large Hadron Collider in

3011 i presented. The diboso cros scion i meauned i the W/ o 1] d
channel where the lepion can be a muon or an electron. The eross section is measured with
a sensitivity of 3.5¢- and is found to be equal to o(WW + W2) = 70 = 8 (stat) &

in agreement with the Standard Model expectation (W} + IWZ) = 634 2.
“The reconstucted difet transverse momertum disribuion allows to et lmitson anomalous
contributions to the riple gauge coupling vertices.

e D. Tsybychev ATL-COM-PHYS-2013-1516
e A. Solodkov
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https://cds.cern.ch/record/1626582/files/ATL-COM-PHYS-2013-1516.pdf

Measurement of the WW and WZ production cross sectio Hla
semileptonic final state in 4. ol pp collisio e A S
detector at +/s = 7 TeV andllimits on anomalous trilinear gauge couplings

tandard Model predictions:
- 0 =63+2.6 pb (MCFM)
- aTGC: all paramethers equal to zero
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o Trigger on the charged lepton

@ Require missing transverse energy
N
v
~————— o Get a sample of inclusive W

@ Look for at least two jets and form the
invariant mass

o Fit the expected W/Z and
background dijet mass shape to data
to extract the diboson fraction
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Semileptonic diboson issues

The presence of two jets in the final state rises different problems with
respect to purely leptonic final states:

o with low-pr jets, large JES uncertainties

main backgrounds:
e W+jets (dominant)
e tt and single-top
o multijet (QCD)

W+ jets peaks in the same region where the diboson peaks

W from top under the signal

still low statistics to make a boosted search

Selection optimized to move the background peak away from the signal
peak have been tried, but they show a not optimal data/MC agreement
and a lower sensitivity.

This will be tried for the 2012 analysis, since MC describes better

W jets.

F. Bertolucci, C. Roda Update on WW /WZ —— Ivjj analysis  INFN-Pisa 6 of 32,



p
muon channel: electron channel:

® trigger: lowest unprescaled p ® trigger: lowest unprescaled e

® only 1 muon with pr > 25 GeV ® only 1 electron with pr > 25 GeV

® veto on second lepton ® veto on second lepton

® track and calo isolation ® track and calo isolation

® vertex pointing: dp/o(dp) < 3 vertex pointing: dp/o(dp) < 10

® 1 > 30 GeV
e My (W) > 40 GeV

® jet cleaning and overlap removal
® at least 2 good jets with pr > 30, 25 GeV and |7| < 2.8
|JVF| > 0.75 if |n| < 2.5

AP(ET, jlead) > 0.8: further reduction of multijet background

|mjet| < 2: increase S/B and select region with smaller JES uncertainty

hadronic W/Z

AR(j1,/2) > 0.7: avoid mis-modeling due to a generator level cut
|An(j1,j2)| < 1.5: improve S/B
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A RooPlot of "obs_x_wwe2j"

—— Multijet
——op
—— Wiztiets

— wwwz

Electron channel

250
obs_x_wwe2]

templates pre-fit results

in the fit or pseudo-experiments

e the fit returns p = 72
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data/MC comparison data-backgrounds

e analysis efficiency: ~ 1% — expected ~ 3000 events
e SM prediction: 0 = 63 + 2.6 pb
e our result: o = 70 £ 8 (stat.) & 18 (syst.) pb
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We verified that the constraints of the nuisance parameters are not due
to the presence of signal in the fit.
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Cross section measurement
Result of binned maximum likelihood fit on mj; templates:
e ;1 =1.11+0.13 (stat) &+ 0.29 (syst)
® onLOo = 63.41+2.6 pb
® Omeasured = 70 £ 8 (stat) + 18 (syst) pb
e completed break-down of systematics:

Source Aowwiwz/oww+wz(%)
Data Statistics +13
MC Statistics +12
W /Z + jets rate +14
W /Z + jets shape variation +3.5
Multijet shape and rate +6.0
Top rate +5.7
Top shape from ISR/FSR +0.9
Jet energy scale shape (all samples) +12
Jet energy resolution shape (all samples) +8.4
Lepton reconstruction (all samples) +1.0
WW /WZ Signal modelling +3.9
JES/JER uncertainty on WW /WZ rate +6.0
PDF (all samples) +1.0
Luminosity +1.8
Total systematics +26
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Y= gwwy [ (WAWE - WHWL) Ve WLV
Av

2
myy,

+ig¥ oo ((a”WT YWY — W“"(apw")) Ve

+ WL W VP — gl WIW, (0" VY + 8" V*H)

iRy WIW, V™ z"\—;’ wj, W“’N”"] :
miy

W = 0,W,, — 9,W,,; same for V,,; Vi = (1/2)€,p0 V77

gww~ = € gwwz = ecot Oy

All-neutral TGC are forbidden in the SM at tree-level.
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W W/Zjets

€ Same regions: neea

e | EP scheme:
- Ak = (cotOw)?(Agf — Akz)
- Az=M\, Agf =0
- 3 parameters
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W W/Z+jets
W top
[CImultijet
[Isignal
[1r=0.05
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95% CL limits on A X B
— Lower Limit Frequentist, Ak” vs Agf

— Upper Limit
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o for ATLAS, pr(jj) systematics is still being finalized
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http://link.springer.com/article/10.1140%2Fepjc%2Fs10052-013-2283-3
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Summary

e the semileptonic diboson signal analysis in ATLAS with 2011 data
has been presented
e this channel is very challenging:
- low S/B, low S/\/E
- backgrounds peak under signal
o the proposed selection have been studied to optimize S/B, S/v/B
e also the aTGC limits are set
e no deviations from the Standard Model predictions
e CONF note in CDS: ATL-COM-PHYS-2013-1516
e already implemented first round of comments
e Editorial Board components:
- Marjorie Shapiro (chair)
- Christian Schmitt

- Gideon Bella
- Jimmy Proudfoot

e working on a draft for the paper
o foreseen end of analysis: first half of 2014
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https://cds.cern.ch/record/1626582/files/ATL-COM-PHYS-2013-1516.pdf
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Next steps

The 7 TeV analysis is being finalized and it is going to be published; the
8 TeV analysis is starting; some ideas:

e since systematics limit the analysis, data-driven methods are
welcome; or at least, extract more information from data

e Sherpa samples should improve data/Mc agreement for the W-jets

e need cuts to move the signal from the top of the background

o try boosted topology, eventually with fat-jets; should improve the
limits on aTGC

e W+jet will be the main background as in 7 TeV analysis
e q/g tagging may be useful here

People which showed interest in Pisa:
e Nino Del Prete, Margherita Spalla

e already experienced with a multiresolution analysis using 7 TeV data
for SM and exotic searches in the diboson channel
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ATLAS Online Luminosity
[ LHC Delivered
[] ATLAS Recorded

Total Delivered: 5.61 fb”
Total Recorded: 5.25 fb™!
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he presented analysis is over 2011 data
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ATLAS Preliminary

LHC pp Vs =7 TeV
W Theory
o Data (L=0.035- 4.6 fb)

LHC pp Vs = 8 TeV

= Theory
® Data(L=58-20fb?)
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“WZ(>60 GeV)
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for the fit

- tipical V+jets correction: less than 10 %
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Frequentist, Ax” vs & Frequentist, Ax? vs Agf
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