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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£32pb
- aTGC: all paramethers equal to zero
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- multijet production due to strong interactions
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@ Trigger on the charged lepton

@ Require missing transverse energy

~
~

Y 6 Geta sample of inclusive W
q
:> @ Look for at least two jets and form the
q invariant mass

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

Background processes:

» W+jets — largest contribution

* Z+jets

« ttbar > WbWbbar - Iv jj bbar
*QCD

* single top

this is a cut-based analysis
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Main steps in the analysis

The final state is WW /WZ — lvjj, | = e, p.

INFN Pisa

select events compatible with a W — /i decay
- trigger on a lepton (electron or muon)
- cut on #7 and Mt
select events in which a W or a Z decays hadronically: W — jj or
Z—jj
- prepare a list of good jets: pr threshold, n range...
- consider the two leading good jets as the candidate decay products
- build the Mj; distribution
do this for data:
- electron-triggered events
- muon-triggered events
do this for Monte Carlo samples:
- ttbar and single top
- W-+jets, Z+jets, both light- and heavy-flavour jets
- Drell-Yang processes
- Ww, wz
- ZZ
goal: to extract the semileptonically decaying WW /WZ production
cross section from fitting the MC Mj; distribution to the data
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Where do we extract QCD from?

e multijet events coming from QCD interactions are an important
background

e a jet can easly fake a lepton

e we need to estimate the contribution to the dijet distribution due to
the QCD

e basically, we need the QCD template
how we do this:

e Monte Carlo predictions are not reliable at estimating the rate of

jets faking a lepton

e we use a data-driven method

e create a control sample dominated by QCD multijet background

e but kinematics as close as possible to those of the signal selection
since the QCD background to our analysis is due to jet that fake lepton,

we create a selection enriched with QCD by changing the lepton
identification criteria.
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- tipical V+jets correction: less than 10 %
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do we take into account for systematic errors?
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jet Energy Scale

reconstructed jet energy|

true jet energy

62 64
et energy [Gev]

of course we do correct, but there is always an uncertainty in the
correction

e how can affect this uncertainty the Mj; distribution?
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Generation of the systematic templates (II)

e how can we estimate the uncertainty on the M;; due to the
uncertainty on the JES?
o for a given pr — 7 region and pile-up conditions, we are ignorant
about the true jet energy
e we know the correction we gave is the average correction, we are
worrying about the uncertainty on this number
o let's say the set of corrections has a gaussian shape
e since we are ignorant on the true jet energy, we go the conservative
way:
- select —1o jet energy correction
- shift all the jet energies with —1o
- repeat this game for all the jets in the event
- re-start the selection!! From the beginning
- repeat with +1o

Since the jet energy is changed for each jet in each event:
e the number of events in the dijet distribution will change

e the dijet shape will change
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What is the meaning?

Will talk later about the fit, but the idea is that the nominal templates
can float between [+1,—1] o templates to reflect our ignorance on the
JES on the Mj; variable
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Source Ao /o %]
Data Statistics +12
W/Z+jets normalization +11
W/Z jets shape variation +5
Multijet shape and normalization +5
Top normalization +6

Jet energy resolution (all samples)

Lepton reconstruction (all samples)
WW/WZ ISR/FSR

JES uncertainty on WW/WZ normalization
PDF (all samples)

Luminosity

Total systematics
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Uncertainity 1, Effective JES Uncertainty Component 1

Uncertainity 13 ,Close-by jet Unc
Uncertainity 2, Effective JES Uncertainty Component 2 2 gy

Uncertainity 14 ,Flavor Comp jet Unc

Uncertainity 3, Effective JES Uncertainty Component 3 Uncertainity 15 ,Flavor Response jet Unc
Uncertainity 4, Effective JES Uncertainty Component 4 Uncertainity 16 ,b-jet Unc

Uncertainity 5, Effective JES Uncertainty Component 5

Uncertainity 6, Effective JES Uncertainty Component 6

Uncertainity 7, Eta intercalibration: stat uncertainties

Uncertainity 8, Eta intercalibration: MC generator modelling uncertainty

Uncertainity 9, High Pt term (temporary, 2010 uncertainty)
Uncertainity 10, Closure of the calibration, relative to MC11b
Uncertainity 11 ,NPV pile-up Unc

Uncertainity 12 ,Mu pile-up Unc

INFN Pisa F. Bertolucci, C. Roda WW/WZ semileptonic update 14 of 29



Requested New Stat
30M

4M

20M

4M

0.8M

1.5M

2M

e new MC systematics: 12 %
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ajes,+1 = 0.1, this means that the fit found a maximum
likelihood when the M;; template is Ano™inal 0.1 hj k.
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A RooPlot of "obs_x_wwe2j"

—— Multiet
——p
—— Wiz+jets

— wwwz

= After fit (u[best] S+B)
Electron channel ---- Before fit (1=0.00)

250
obs_x_wwe2]

templates pre-fit results
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ATLAS Preliminal
Ldt=4.71b"

W v+ 2jets
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e analysis efficiency: ~ 1% — expected ~ 3000 events
e SM prediction: 0 = 63 £ 3.2 pb

e our result: o = 70 £ 8 (stat.) & 27 (syst.) pb
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correlation_matrix h_NuisParaPull_GlobalFit_unconditionnal_mu1
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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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w
TGC vertex
w

q
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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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boson pr
(lepton pr similar)

o three possible scenarios:
- LEP: Ak, = (cotOw)*(Agf — Akz), Az = A\, (3 parameters)
- HISZ: Agf = Akz/(cos? Ow — sin? Ow),
Ak, = 2Ak7 cos? Oy /(cos® By — sin? HW) (2 parameters)
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A= Ag+ AgiA,z + AkzAz + AzA,7 + AglA

gy T AR AL + 4, Ay,

e re-build the distributions
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B W/Z+jets
M top

[ multijet
[ signal
[ 1A=0.05

400 450 500
P (i)
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e not yet understood which scheme CMS adopted for aTGC
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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