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Introduction

« EWK studies are important in the early phases of
CMS operation since:

1. They are useful to calibrate the detector (trigger, efficiencies,
resolutions...)

e EWAK studies are
CMS 2010 Data

R interesting for physical

reasons

1. Measurement of SM parameters
2. Better underst. of QCD processes

— Cuollision data
— Corrected MC
— Reference MC
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Introduction

e EWK studies are also
important to look for
new physics

1. Itis background of important

searches

2. It can restrict the SM or SM

extensions
2107
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e And...

1. W/Z bosons
massively
produced in
the collisions

2. Leptons are
easy and
clean to be
detected
(working with
leptonic
modes)
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Introduction
e EWK results in CMS

— 13 Conference reports

— 11 Papers

CMS preliminary
|
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lumi. uncertainty: +4%!
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W/Z boson selection
 W—2uv selection

Pt(mu) > 25 GeV (20 GeV), abs(n)<2.1
Muon quality (chi2, number of hits...)

and trigger
Isolation
/s Veto

M-, minimum for a purer sample

MT = \/2 p? E?iss (1 — COS((PH - (PEIrm'ss))
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W/Z boson selection

CMS

W-2>ev selection N o’ mnsaTTV -
E; >25 GeV and trigger A -
w08 -
Cluster-ECAL matching and E.., / Y -
EHCAL limited %0.4 -
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:“5' e et e /> ee selection
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Inclusive measurements

W/Z cross section measurement (p,e) Z cross section measurement (t)

CERN-PH-EP-2011-107 RIN=PH-EP-2011-035

GOALS:

1.Lepton reconstruction and id.
test
2.QCD perturbative test

3.PDFs
4.Background for searches




Inclusive measurements

W/Z cross section measurement (,e)

e Results

1. W cross section fitting on MET (good agreement)

2. Zyield + eff. fitting dilepton inv. mass

g2 CMS CMS 36ph’at Vs=7TeV
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Inclusive measurements

Z cross section measurement (t)

CMS

CMS
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W/Z properties

W Charge W polarization Z Differential xsec

asymmetry

GOALS:

1. Perturb QCD test
2. PDFs
3. Sensitive to new physics

sin 6,,in Z




W/Z properties

W Charge
asymmetry

u/d ratio and antiquark density in the
proton. Check SM prediction

CMS preliminary 234 pb’ at Ys=7TeV : T oW - ev
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W/Z properties

PDFs. Test QCD pertub. Test W boson V-A We measure the
couplings. polarization through L,
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W/Z properties




W/Z properties
Z Differential xsec

* Rapidity: sensitive to PDFs , specially high y region
* P;: better unders. of underlying event (low P; ) and NNLO QCD prediction (high P;)
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W/Z properties

Z Differential xsec
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W/Z properties
sin ©,,in Z (p)

Sin 6, is the only free parameter to test
fermion/boson couplings * Multivariate analysis on y, inv. mass and

Collins-Soper angle
- F"-sf"um-“-w-gf?ret *EWK interactions description is taken from
SM, sin 6, is free
* Unbinned maximum likelihood

Events /0.1

® CMS data

it projection 1 B Nsin? 0. = 0.2287 £ 0.0020 (stat.) £ 0.0025 (syst.)

|
0
Y
CMS 1.1 o' at s =7 TeV
— T

Eventis /0.8 GeV
Events /0.04

® CMS data

— fit projection




V+jets

ERN-PH-EP-2011-125 CMS-EWK-11-013

GOALS:

1.Test QCD perturb.
2.C/B tagging techniques
3.Background of many studies




V+jets

W/Z bosons + jets

Test perturb QCD. Background of many studies. Benchmark for top studies (top

exclusively decays into W+b).Sensitive to new physics
VIiIetnoo

Standard requirements +

Jet : group of particles
Eyer > 30 GeV and Min MT = 50GeV

defined as jet by PF applying an

anti-kt cluster algorithm (R=0.5)
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V+jets

Test perturb QCD. Background of many studies, top studies.Sensitive to new physics

e data
energy scale
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V+jets

W+c

Direct access to the strange
content of the proton. C

tagging

* Only muon channel

eStandard selection for W
+ Mt min 50 GeV

*Cut in number of jets to reduce top
backg (jet pt > 20 GeV)

R.=c(W+c)/a(W + jets)

. o A+ 7
T=0 C

ol W-c

CMS preliminary
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N
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: * HE vs HP: High Efficiency implies vertices with at least 2 tracks,
l High Purity only vertices with 3 tracks
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émf— ot ] Discriminator: flight distance significance of the meson/barion
< 30F ]




Direct access to the strange cCMSs
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content of the proton. C T

preliminary
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V+jets

Background in many searches. Useful for analysis with b quarks

CMS Preliminary
\s=7 TeV, L =36 pb’
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Dibosons

Dilepton inv mass > 50 GeV
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Test of SM and sensitive to new
physics

3 final states: ee, mumu, emu

Selection requires:
* MET projected > 40 or 20
GeV (DY and tau events)
* No jets (ptjet>30 GeV)
* Top-veto based on soft
muon and b-tagging
* Zveto

Result

Dibosons

Four final states: eee, eemu, mumue and
mumumu
Selection:
» Z boson reconstructed, + another lepton + MET
75 events reconstructed SM

Result 19.790 + 0.088

c(pp = WZ+ X) =17.0 £ 24 (stat.) £ 1.1 (syst.) = 1.0 (lumi.) pb.

Final states not only with e/mu but also with
taus
Isolation requirement relaxed with respect to
standard selection
8 observed events in total
Result:

SM
6.4 + 0.6 ph

Owiw- = 55.3 £3.3 (stat) £ 6.9 (syst) = 3.3 (lumi) pb. c(pp — ZZ + X) = 3.8713(stat.) £ 0.2(sys.) £ 0.2(lumi.) pb

S\ 8 43.0 £ 2.0 pb

Cross section measured using st_q

Cut-and-count method: v

T A-e-L



Test of SM and sensitive to new
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Conclusions (1/2)

* EWK measurements are very important in
CMS for calibration purposes, searches and
PDFS

* EWK group in CMS: 11 papers and 13
conference reports published

* Precision measurements with W/Z bosons,
interesting results in:
— W/Z boson properties
— W/Z + jets production
— Dibosons
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o(W + > n-jets)

Conclusions (2/2)

* Results in agreement with SM expectations in
a new energy scale
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