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q’his talk has a broad view of the W/Z, including both neD

Outlook data and near-term prospects. For all the details on the

W/Z extraction from first data, see Maria Cepeda’s talk
tomorrow in Session 1 (11am)
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CMS Detector

SILICON TRACKER
Pixels (100 x 150 um?)
~1m? 66M channels

Microstrips (50-100um)

PﬁX@HS ~210m? 9.6M channels

CRYSTAL ELECTROMAGNETIC
Tracker CALORIMETER (ECAL)
ECAL 76k scintillating PbWO, crystals
HCAL
SOIenOld PRESHOWER
Steel YO ke Silicon strips

H“%’/NUM‘@'M@ 16m2 137k channels

STEEL RETURN YOKE
~13000 tonnes

SUPERCONDUCTING
SOLENOID
Niobium-titanium cail

carrying ~18000 A FORWARD

CALORIMETER

Steel + quartz fibres

. HADRON CALORIMETER (HCAL) -
Total weight : 14000 tonnes Brass + plastic scintillator MUQON CHAMBERS
Overall diameter :15.0m Barrel: 250 Drift Tube & 500 Resistive Plate Chambers
Overall length :28.7 m Endcaps: 450 Cathode Strip & 400 Resistive Plate Chambers

Magnetic field :38T
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Data and Monte Carlo S amples

CMS: Integrated Luminosity 2010

- Data collected at Vs=7 TeV s — —
from March 30 through Y h| T emermasem
JU|y 15 2010 - |~ Recorded 303 nb"

250

_ J’ | dt=198 nb-" analyzed 200 _ ............................. ..................................... ........................ A
(out of 303 nb! collected by CMS) 1502_ ______________________________ _____________________________________ _________________________
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- Evaluation of signal acceptance and for input to signal and
background shapes

EWK (W - lv, Z-1l) processes generated with NLO Monte Carlo (POWHEG)
QCD and some minor backgrounds (ttbar) generated at LO (PYTHIA)
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Missing Transverse Energy

* Missing transverse
energy reconstructed
using “particle flow”
objects which combine
calorimeter and track
measurements to
provide the highest
possible resolution

- Events are also cleaned
to remove calorimeter
Instrumental noise

CMS Prellmlnary 2010
— Simulation |

® 7-TeV data, 7.5 nb™
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Muons

= Kinematics , CMS preliminary 2010 \s =7 TeV
c\|10E"'|-"'|""|""|""|'_
- For W, p,>9GeV, |n|<2.1 S det:193nb"
- ForZ,p,>20GeV,one|nl<24 E ' o data |
- W —pv
= Good quality muon track 2 M EWK
et s [ [elels l
- Hits in pixels, strip tracker, o
@
muon system) 8 qef |, |
~ x?/dof < 10 S 3
-

 Z measurement requires only
track isolation of 3 GeV in a cone

= For W measurement, use a relative

isolation in a cone of AR < 0.3: o 01 02 03 04 05

|solation Variable

= { Y (pr(tracks) + Er(em) + ET(hﬂd))}/PT(m
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Electrons

» Kinematics S " ok ey
o F \'s=7 TeV L,,=0.070 pb" 1

> L0 3
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OO < |rI| < 1442 405_ =:.:b kground —_
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- Specialized track reconstruction | Signal-Enriched -
tO deal Wlth pOtentlaI Iarge . 0.005 0.01 o'.d1'5"6.|0'2"o'.olzls"c':.lolsl'ol.olslst;d._m
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« Electron identification s ¢ T Tb T
requirements on shower shape : ;
4000 — —e— Data —

variables

» |solation requirements in tracker 20005
ECAL, HCAL ‘
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W Signal E xtrac tion

CMS preliminary 2010 \Ns =7 TeV CMS preliminary 2010 Ns =7 TeV
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* Yield of W bosons determined using simultaneous fits to
background and signal contributions.

» QCD background shapes obtained using data, electroweak
background and signal shapes from Monte Carlo simulation
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Systematic Errors for W

« Efficiencies and scales studied in Z events and recoil studies
» Background uncertainties from cut inversion studies and control samples

= PDF uncertainties evaluated via CTEQ66, MSTWO8NLO, NNPDF2.0 sets

Source W — pv (%) W — ev (%)
Trigger Efficiency

Momentum/energy scale 1.0 2.7
Background subtraction 3.5 2.2

Other theoretical uncertainties 1.4 1.3

Total systematic error 6.3 7.7
Luminosity uncertainty 11.0 11.0
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Z Signal E xtraction

CMS preliminary 2010 \'s =7 TeV CMS preliminary 2010 Ns=7TeV
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Observed : 77 Z—pu candidates Observed : 61 Z—ee candidates
with 60 GeV < m,, < 120 GeV with 60 GeV <m__ < 120 GeV
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Systematic Errors for Z

Source Z — pp (%) Z — ee (%)
Trigger Efficiency 0.7

Momentum/energy scale 0.5 -

Other theoretical uncertainties 1.6 1.3

Total systematic error 3.8 7.7
Luminosity uncertainty 11.0 11.0
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Full Results

CMS preliminary ICHEP2010 Ns=7TeV

CMS preliminary

Vs =7 TeV

ICHEP2010

r ... ‘1T rr rr rrrrTo-17Toror
NNLO, MSTW08 68 CL prediction

j' L dt = 198 nb™ 10.44 + 0.52 nb

j';_ dt = 198 nb™

T T T
MNLO, MSTW08 68% CL prediction, 60-120 GeV
0.97 + 0.04 nb

ol pp - W+X = Iv+X) [nb]

CMS preliminary

ICHEP2010
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stat —

W —ev, Z/v* — ee
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Slicing up the Vector Bosons
— OI’ S

Difterential
Measurements of the Z and W
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W charge Asymmetry
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W by charge

number of events / 5 GeV

number of events / 5 GeV

CMS preliminary 2010 Ns=7TeV
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Both electron and muon channels
produce separate fit measurements for
W*and W

- Some kinematic differences between W* and
W- result in slightly different total efficiencies
for W- and W+

CMS preliminary ICHEP2010 vs=7TeV
———7 7" ]
NNLO, MSTWO08 68% CL prediction
j L dt=198 nb™ 1.43 + 0.04

W — uv ——

1694012, +0.04

W —ev I—ah—H

126 +0.10, +0.05_
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siat syst
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Initial W Asymmetry Results

CMS preliminary 2010 \s =7 TeV
| | |

J-L dt = 198 nb™’ =

O
o
|

lepton charge asymmetry
o o
IE—
I-;.—I
—P 41
| |

o
|
|

® W — uv data

A W — ev data
NLO+NNLL (ResBos+CTEQ6.6)

|
0 0.5 1 1.5 2 2.5
lepton pseudorapidity,

O
N
|
|

W /Z atCMS



Z Differential Dis tributions

(Uncorrected)
CMS preliminary 2010 Ns =7 TeV
o ool [Lat=1o8ms Many powerful differential
S A measurements possible for
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2 IL_LE Even more Z results in the poster
e ToRr-rmrret v “Forward-backward Charge Asymmetry for
P (ku) [GeV] Muon Pairs via Z/gamma* at 7 TeV in CMS”
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W/Z + Jets

= Crucial background to many = CMS Erffuwlp'ﬁ'rs: 2.01.0. — .‘“fsz.Te."'
new physics searches O 103L _

| | O JLdt=1BB nb' °

- Also an interesting Yo i
—®— data -

gce:%sméremer)t tool for E ] W ev, v (MadGraph) -
ynamics T 102k I Ewk .
 Measurement follows same £ B QCD -+ y+jet :
selection as for inclusive o i
analysis, but adds afocuson © !
jet production o 10F =
re. : .

- Algorithm used: Anti-k, (AR = g ]
0.5) using Particle Flow - 7
Objects in |n| < 2.5 1E =

0 20 40 60 100
leading ]etE [GeV]
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W/Z + Jets

CMS preliminary 2010 Ns=7TeV
— T T T T CMS preliminary 2010 Ns=7 TeV
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inclusive jet multiplicity, n inclusive jet multiplicity, n

See the poster “A Study of the Production of Vector Bosons and Jets at 7 TeV
for even more information on the V+jets results from CMS
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Outlook

CMS preliminary 2010
CDF Runli

DO Run |

UA2

UA1

= CMS is now making measurements g
with significant precision for EWK & 10°
processes, filling in our understanding =
of EWK physics

= The next 1-2 months should provide
sufficient data for inclusive
measurements and the full year
dataset will be sufficient for precise 107
differential measurements

* »>» ®H @ o

Theory: FEWZ and MSTWO08 NNLO PDFs

CMS points do not include luminosity uncertainties.
1 | 1 1 1 1 1 1 1 1 |
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