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» Up to LHC to address the discrepancy
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New Physics & Challenges at The LHC 3

% We consider proposed theoretical

1000 ¢

explanations:

Leptophobic Z' (m,=150GeV)
Technicolor (p;—WT,
M +~=150GeV)

Can serve as proxies for other
theories
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WH+jj production via quark-gluon scattering

» The WH+jj production is dominatea ny quark-giuon
scattering (vs. g-q at the Tevatron)

» The potential New Physics can be (and in many theies is)
dominated by quark-quark collisions

% The Signal to Background ratio is much worse: stroger
cuts and improved techniques are needed
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CMS Selection

> We study pp—W(—lv)jj final states at 7TeV

> Apply standard object selection
= U, e, MET, two or three PF Jets
= Cuts on the corresponding valuesf |, W, etc.

> Additional quality Cuts:

= Designed to enhance S/B and avoid removing potentidew Physics
= Leading Jet pr>40GeV, g >45GeV, An; |<1.2, 0.3<Jet2p/m; <0.7
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Fitting The M ;; Spectrum

» Unbinned maximum likelihood for 40 < Mj; < 400 GeV

» Exclude the potential signal region: 123 < i< 186 GeV

» Four Distinct Fits: p,;, Hsj €35 and e;; Bins (combine the results when setting exclusiomtits)

Backgrounds
. Process Shape  External constraint on normalization
> The (non W+JetS) baCkg round W plus jets MC/data Unconstrained
; ; Diboson MC Constrained: (NLO) 61.2 pb +10%

Con_tnbUtlonS are _free to ﬂoa_t tt MC Constrained: (NLO) 163 pb + 7%

Su bject to Gaussian constraints. Single top MC Constrained: (NNLO) [25-27] + 5%
Drell-Yan plus jets MC Constrained: (NLO, n1;; > 50 GeV) 3048 pb + 4.3%
Multijet data Constrained: E fit in data 4 50% (100%) for electron (muon)

s WH+jets shape is a combination of:
» Default (MADGRAPH) MC
» Either Matrix Element - Parton Shower Matching Up (u=2y,) or Matching Down (u=0.54,) MC
» Either Factorization Scale Up (q'=2q) or Scale Down (q'=0.5¢) MC

% The choice of Up or Down Sample is based on the best fitthe Data

% The relative fractions (a,B) and the overall normalization are free to vary in the fit
(empirical model):

]:W+jets — K- fWﬂets(ﬂ%»« f]’z) G = ‘B : -7:W+jets(}-‘—'f2f fhzl) *+ (1 — & — .8) . -FWJrjetsa(]f[Z]; (](2])
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Fit Output

All SM backgrounds, except Normalized Residual:
WW+WZ subtracted [Data - Fit]/FitUncertainty
CMS, [L dt = 5.01"/s =7 TeV COMS, [L dt = 501" \/s =7 TeV

Mjj Fit Result
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% Systematics
» Mjj distribution shape uncertainty for W+jets is covered by the empirical model

» We validate the fitter by performing pseudo-experinents (with correlations taken into
account) and correct the yields (errors) based orhe resulting (pull) distributions. The
procedure also covers the uncertainty due to limitg MC.

» Uncertainties due to JES, JER, MET resolution, triggr efficiency, lepton reconstruction &
selection efficiency and luminosity are subsequentincluded.
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Results

CL gstatistic for a generic Gaussian
signal hypothesis
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Technicolor Leptophobic 2 WH = 100
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ATLAS Search

> Presented at EPS : ATLAS-CONF-2011-097 (1.02f%)
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s “The measured dijet mass spectrum shows no significant exgeover the Standard
Model expectation”
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