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Motivation & Event topology

To check the validity of the SM.

Confirmation of the theory prediction

o = 16571 pb (NNLO log).

@ t discovered in 1995,
@ t decays before hadronization,

o test of the CMS detector
performance,

@ important background in new
physics,

@ sensitivity to new physics.
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Signatures:
@ lepton with high pr,

o large £ associated with
undetected neutrino,

@ 4 jets, 2 come from b.
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CMS Detector

Transverse Slice of the Compact Muon Solenoid (CMS) Detector

m

Derived from CMS Detector St from CERN

@ Analogue Si tracker in 3.8T magnetic field gives high pr resolution
@ High granularity homogeneous PbWO, ECAL

@ Brass/steel and plastic scintillator HCAL

@ Drift tubes and cathode strip chambers detect muon tracks
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Detector

Event Reconstruction

Electrons - ECAL cluster + associated track + brem clusters
Muons - Must be found by both global (outside in) and track
(inside out) algorithms

Jets - Reconstruct charged hadrons, neutral hadrons and
photons from particle flow, calibrate calorimeter energy based
on particle type, form into jets using anti-kt (cone size of 0.5)
algorithm

Missing Transverse Energy - Negative of the vector sum of
particles’ pr from particle flow reconstruction
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Event Selection

Event Selection

Jet selection Lepton selection
o P > 30GeV, |niet| < 2.4 o ES > 30GeV, pf > 20GeV
@ Remove jets matched to e [n°] <25, |n* <21
isolated leptons @ Isolation requirement
Event selection Lepton efficiencies
@ At least one primary vertex o Account for trigger, ID,
@ Single lepton trigger: isolation
Ef., py > 10-22,9-15GeV @ Extracted using
@ 1 lepton and at least 3 jets tag-and-probe with Z events
@ No requirement on EIss ® €% iso = 0.75, €ig i, = 0.88
@ No b-tagging ® ef, = 0.982, efrig =0.922
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Background processes

© Single Top 0 = (21 & 1) pb, NLO, MCFM
© W(Iv) + jets o= (31.3 = 1.6) nb, NNLO, FEWZ
© Z(Il) + jets o = (3.05 £ 0.13) nb, NNLO, FEWZ

© Diboson — neglected
© QCD (PYTHIA)

Simulation procedure:

© MADGRAPH - parton-level,
ME up to 4 jets

@ PYTHIA - showering (MLM
matching)

© GEANT4 based CMS
simulation

Events
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QCD background:

@ Preliminary estimate with Pythia generated

@ From data (using sidebands depleted of W):

- Electron sample — 2 out of 3 quality
criteria fail (IP, isolation, electron PID)
- Muon sample — sideband in isolation
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Dlscrlmmatlng varlables
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Using templates:

[l = S i aplil | 7
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g —f § 0PN —f
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— 2z I E —Ziy=IT H He-.
QCDIy+jets 019 QCDIy+ets 4 jet bin: M3

M3 = inv. mass of 3-jet

combination with max pr

500
2 [Ge\f]

Maximum Likelihood fit to get Sk = ok /o] prediction
(for tt and all the backgrounds)

7/12



Strategy

Cross section measurement

Dlscrlmmatlng varlables

g M-cméamu\mm s = ‘7Tav_n‘ g UZSZCMSQ\MU\AUMM\S TT&V_“ i ]
- | I 2 WA 4 3et bin: £y
° —zZiy' I ® sk —ziy I 1 H H.
Q(IIDl/+jet5 ‘”5? QCIDI,+jels E 4 jet bin: M3
i o M X E M3 = inv. mass of 3-jet
E 0os rith 3 . . .
i Epp "}M A combination with max pr
20 40 60 680 100 120 140 160 100 200 300 400 500 600 700
E, [GeV] M3 [GeV]
| : dict
Using templates: Maximum Likelihood fit to get Sk = ox/of ion
‘ wilil = 24 B - cujili] ‘ (for tt and all the backgrounds)

Constraints:
o g3TJets [g>=A4—jets fixed,
o gsingle=top and gVHiets | Z+jets constrained from theory with
Gaussian term with o = 30%,

@ independent measurements in e and p channel, then
combined.
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Cross-Section Measurement |l

Use of Neyman Construction to obtain the confidence level of ot
#(alo)

@ 50 000 pseudo-experiments drawn for
each value

@ changing randomly each background
?  ©Kyle Cranmer normalization (gaussian with =1, o

30% or 50% for QCD)

@ and changing each bin content following
Poisson distribution
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Neyman Construction for the combined
measurement
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Systematics

Systematics

combined result

@ 9 sources of systematics taken into statsyst. | syst.
. uncertainty | only

account. JES is largest. Stat. uncertainty +87% Z
ut JES e | Tisw

e Two tem pI?tes o [i] are crea.ted Fectorizationscle | i W
corresponding to a 10 deviation for Matching threshold | +105% | +3%

: . Pileup +9.3% +33%

every source of systematics uncertainty 0% | a0
ID/reconstruction T %

(eg. JES up, JES down). QCD rate & shape Tl

. . . ISR/FSR variation 0% 2%

@ Systematics taken into account in the TR T
- - - . —84% —0.0%

pseudo experiments using bin-per-bin PDF uncertainty o [ A%

. . 23.5% 21.8%
interpolated templates, with random [ Total [ B[R]

parameters d,, extracted by a gaussian
distribution with unit width.

P i) = aeli] + 1 18ul - (o5 ] — el
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Results

Results

Electron + Jets o, = 1807 33(stat. +syst.) + 7(lumi.) pb.
Muon + Jets o = 168732 (stat.+syst.) + 7(lumi.) pb.
Total o = 173735 (stat. +syst.) + 7(lumi.) pb.
Prediction o = 16377 pb. (NNLO)

Cross checks

@ Count events with isolated muon and > 4 jets with a more
robust selection criteria.

@ Use pr and Njes instead of £+ and M3.

e Fit 7" and use asymmetry between W' and W~ production
to determine background.

@ Use main method with different selection criteria.
All four cross check are consistent with the main result.



Back-up

Results: CMS vs ATLAS comparison

CMS O = 173f§g(stat.+syst.) + 7(lumi.) pb.
Relative Uncertainty = +23.5% / —19.3%

ATLAS oy = 171 4 17(stat.)"29(syst.) & 6(lumi.) pb.
Relative Uncertainty = +15.5% / — 14.5%

@ Jet energy scale is the largest contribution to relative systematic
uncertainty.

@ For the CMS result the contribution is (+18.3% / — 15.5%).
@ For the ATLAS result the contribution is (+5.7% / — 6.1%).

11/12



Introduction Detector

Event Selection

BGD Strategy

Back-up slides

Systematics

o, [ob]
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1 Approx. NNLO (pp)
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Results Back-up

LHC \s=7 TeV

CMS dilepton (eeup,ep) 170+ 4x )5+ 8
TOP-11-005 (L=1.14/b) {val = stat. + syst. + lum)
ATLAS dilepton (ee up,ep) 171 615+ 8
ATLAS-CONF-2011-100 {L=0.7/b) {val = stat. = syst. + lum)
CMS dilepton (eeup,ep) 16841814 + 7
anGv-1105.5681 (L=38/pb) (val £ stat.  syst. + lum)
ATLAS dilepton (eem;eu) 171: 20+ 0% + §
ar¥v-1108.3800 (L=35/0b) (val = stat + syst + lum)
CMS el/p+jets+btag . 150+ 9+]]+ 6
aniv-1108.3773 (L=38/pb) (val = stat. + syst + lum)
ATLAS e/p+eist 17910+ 7

ATLAS-CONF-2011-121 (L0.71b) {val £ ot £ ham)
ATLAS e/p+els+btag 186+ 10+ 5 + 6

ATLAS-CONF-2011-035 (L=35/pb) (val £ stat. + syst.  lum)
CMS elp+ets - 17314235+ 7
an)Gv-1106.0902 (L=38i0b) g (val £ stat. + syst + lum)
ATLAS elu+jets o 171417+ 59+ 6
ATLAS-CONF-2011-023 (L=35/pb} 'z‘ {val £ stat + syst + lum)
CMS dilepton (ut) —— 14942425 + 9
TOP-11-006 (L=1.08/0) E (val £ stat. £ syst.  lum)
ATLAS dilepton (ur) === 14212125+ 5
ATLAS-CONF-2011-118 (L=1.08/b) < (val £ stat. = syst. + lum)
CMS all-hadronic == 13620250 + 8
TOP-11-007 (L=1.08/%) (val £ stat. £ syst. + lum)
Hﬁaﬁ%m‘ﬂa%crl%m |

50 100 150 200 250 300
a(tl) (pb)

12/12



	
	Introduction
	Detector
	Event Selection
	BGD
	Strategy
	Systematics
	Results
	Back-up

