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VZ background and signal samples
Signal Samples
The bulk RS samples of G∗ → ZZ → llqq (l = e,μ,τ) are generated for the RS graviton
masses from 300 to 1000 GeV with 50 GeV steps, and from 1000 to 2000 GeV with 100
GeV steps. The coupling constant of the graviton is set to k/M_Planck = 1.0 as given by
default in Calchep. At the generator level (after the τ-lepton decay), an event filter is
applied and events containing at least two leptons (electron or muon) with pT > 8 GeV and
|η| < 2.8 are retained.
The heavy W′ samples are produced using Pythia8 with MSTW20080LO PDF. The W′ is
allowed to decay only to WZ and the W (Z) boson is forced to decay into quarks (electron
and muon) at the generator level. The factorization and renormalization scales are set to a
generated W′ mass (default setting in Pythia8). The scale factor coefficient c of the W′WZ
coupling (mentioned above) is set to 1 by default in Pythia8. The W′ samples are
generated for W′ masses from 300 to 2000 GeV with 100 GeV steps. The massdependent, LO to NNLO k-factor has been derived for the W′ → lν processes and adopted
to the W′ → WZ signal in the WZ → lνl′l′ search. The effect on the llqq signal acceptance
from the k-factor is checked and turns out to be negligible.
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V+jets
Background samples for Z → ee, Z → μμ and Z → ττ production are produced using a
multi-leg leading-order (LO) perturbative QCD matrix element generator, Sherpa, with
CT10 parton distribution functions (PDFs). The Sherpa samples are produced in bins of Z
boson pT and incorporate massive b- and c-quarks.
The W-boson background samples (W → eν, W → μν, and W → τν) are simulated with
LO Sherpa program in the similar manner to the Z + jets samples.
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Top
Background samples for ttbar, s-channel single top and Wt production processes are
generated with MC@NLO with CT10 PDF, interfaced to Herwig for hadronization and
Jimmy for underlying events. A generator-level filter of at least one lepton with pT > 1 GeV
is applied to the ttbar sample to select events with at least one W-boson decaying
leptonically.
The t-channel single top production is generated with AcerMC with CTEQ6L1 PDF and
Pythia for hadronization.

4

F.A. Dias - July 28th, 2014

Diboson
Diboson backgrounds of inclusive WZ, ZZ and WW processes are simulated with Herwig
and CTEQ6L1 PDF. All decay modes of W and Z bosons are included and a generator
level filter of at least one lepton with pT > 10 GeV and |η| < 2.8 is applied to all the three
diboson samples.
To increase statistics of WZ/ZZ → ll + X events at high boson pT region, separate WZ and
ZZ samples with generator-level boson pT cuts of 150 and 300 GeV are produced. For
these samples at least one of Z bosons decays into an electron or muon pair, and other
requirements such as PDF and the generator-level lepton filter are kept same as those
used for the inclusive samples. These high-pT samples are added to the inclusive samples
at boson pT range below the threshold used in each sample.
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VV background and signal samples
All samples from MC12a campaign
https://twiki.cern.ch/twiki/bin/viewauth/AtlasProtected/AtlasProductionGroupMC12a
Signal samples
Pythia W′ → WZ → qqqq simulation samples and Pythia+Herwig showering for systematic
evaluations

QCD samples
Pythia samples
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V+jets samples
Pythia samples in bins of pTV
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