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e Introduction: CMS in 2010

e W and Z boson signal extraction and cross-section measurement with 2.9pb-!
« Preview of results for 36pb-!

e WW cross-section measurement (36pb1)

® Preview of analyses in progress

®  Summary and outlook
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HCAL
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+plastic scintillator
~7k channels
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250 Drift Tubes
473 CSCs
912 RPCs
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Si pixels (66M channels)
Si microstrips (9.6M channels)
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W

m 47pb1 delivered by LHC and 43pb of data collected by CMS
» Overall data taking efficiency ~92%.
» ~84% of recorded data good quality for physics analysis — ~36pb1

e Excellent performance in coping with more than 5 order of magnitude
Increase in instantaneous luminosity

Total Integrated Lum|n05|ty 2010 (Mar 30 10:00 UTC - Nov 03 00:00 UTC)
T T

50
. _— Dellvered 47.03 pb™! : : :
2 — Recorded 43.17 pb™' E r
N R R La__z_x_lo.??_cm_?_s}_ |
) F T SO
: Bunch traln ,
20 commlssmmng ....................
T — S— T N
L= 10%cm2st
29/003 12/05i 25/05i 08/08 21/09i 04/11
Date
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" Motivations for Electroweak Physics at CMS

m Although Electroweak processes are well understood from earlier
experiments, precise measurements at LHC are important for many
reasons:

m Detector and physics object commissioning:

» W, Z: predominant source of isolated high p; leptons

= Benchmark for lepton reconstruction and identification (understand
efficiency, resolution)

m Test of perturbative QCD, constrain proton PDFs
®  Understand backgrounds for many new physics searches

e Deviations from standard model predictions can be a sign of new physics,
e.g. anomalous TGCs in WW production

m Estimators of LHC Luminosity
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CMS Experiment at LHC, CERN
CMS Run 133874, Event 21466935
Lumi section: 301
Sat Apr 24 2010, 05:19:21 CEST

Electron p;=35.6 GeV/c
ME; =36.9 GeV
Mr=71.1GeV/c?

W— ev

CMS Experiment at LHC, CERN O S—

i| Run 135149, Event 125426133 S—
Il Lumi section: 1345
Sun May 09 2010, 05:24:09 /
Muon p;=67.3, 50.6 GeV/c / / N
Inv. mass =93.2 GeV/c? XV

CMS

Z— [
candidate

CMS Experiment at LHC, CERN
Run 133875, Event 1228182

Il Lumi section: 16 TRETRTR
Sat Apr 24 2010, 09:08:46 CEST

CMS

Muon p; =38.7 GeV/c

ME; = 37.9 GeV

M =75.3 GeV/c?
=

- CMS Experiment at LHC, CERN
CMS Run 133877, Event 28405693
1| Lumi section: 387
Sat Apr 24 2010, 14:00:54 CEST

Electrons py=34.0,31.9 GeV/c
Inv. mass =91.2 GeV/c2

Z— ee
candidate
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"W and Z: Signal and Background characteristics

e W—lv Signal:
= Single high p; isolated lepton with significant missing transverse energy

e Z—ll Signal:
= Two high p; isolated leptons with di-lepton invariant mass close to M,

e W-—lv Backgrounds:
» QCD di-jets and y+jets (for electrons)

» Fake leptons, leptons from heavy flavour decays, photon conversions (for
electrons)

¢ Drell-Yan including Z—ll
e W—tv
« Small contributions from Z—tr, di-bosons (WW, WZ, ZZ) and ttbar
e Z—ll Backgrounds:
=« Very low: Small contributions from Z—tr, di-bosons (WW, WZ, ZZ) and ttbar
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m One (W) or two (Z) isolated electrons or muons with p;>20 GeV, passing
ID and quality requirements
= Explicit rejection of converted photons (for electron case)
= Explicit rejection of cosmic muons (for muon case)

m  No cut on missing E-
E For Z require 60<M,<120 GeV/c?
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an roSS-SECtion ivieasuremen

Signal yield extracted from fits to
distributions of:

» Mmissing transverse energy (MET)
or transverse mass (M;) for W

» di-lepton invariant mass for Z

\
NSinal
OXBR= g /
Axex | Ldt

.

Selection efficiency for signal falling

Integrated luminosity:

+ largest source of systematic
uncertainty in the
measurement (11%)

Fiducial and kinematic within the acceptance :
acceptance: « obtained using simulation
» determined from simulation « corrected using efficiencies measured
(POWHEG NLO with in data and MC with tag and probe:

CTEQG6.6 PDFs) TP

TP
€ =&y X( DATA /EMC
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W

. Maximum likelihood fit to missing transverse energy (MET) distribution
(electrons) or transverse mass (M) distribution (muons)

M = /2P () MET(1 - 06, )

T T T T
CMS Preliminary 20101
\'s=7 TeV =
—— Data

—_
(=]

_
o
”

m  Missing transverse energy calculated using the Particle
Flow algorithm
» -2p; for all particles reconstructed in the event
+ Well reproduced by simulation

. Simulation

Number of Events / GeV
3 3

0 10 20 30 40 50 60 70 80 90 100
Pf , [GeV]

m Signal shape from simulation with corrections from data to
account for electron energy scale and resolution and
response/resolution of hadronic recoil
= event-by-event correction in bins of W p+, determined from

hadronic recoil distributions of Z events in data

e Electroweak background shape and normalization w.r.t. ‘
signal fixed from simulation/theory v

29pb’ @ \s=7TeV |

—e— data

o Woev
B Ewk+tt
BN QcD

number of events / 2.5 GeV

David Futyan Electroweak physics at CMS 10



*

CMS 2010 \s=7TeV
e Electrons: MET shape parameterized using a 5 o [rat=20pm
. . . Q -
modified Rayleigh function Ol
N 10 o
f(Et) =HFt1 xexp | — 4 5 =
2(00 + 1 H1) o
) )
® Shape parameters ¢, o; and normalization g " datmavon tompats |
. . © ]
allowed to float in the fit I SRS )
Er [GeV]
x10° CMS 2010 . 1OCI\IKIS'prleimirllar'y 2.010 ' ‘ \s'=7‘T¢?V
12E | 2-9;’b"@\sl=7Ter =, | | Ldt=l2.9pb" ]
® Muons: M; shape constructed ; 1> -
. 10 : o data —_ 8 8 —e— data-driven template —_
from control sample obtained by | o 1S fEy e
= — UV — =~ ’ !
inverting the isolation cut | mowed ] E O
: ) ! Selectioncut | @ af
= Correctlo_nS applied to account for o inverted cutfor] B |
shape bias due to a correlation | QCD control {2 ,f
: . 21 sample 1 ®© i
between isolation and M, e © |
% 0.2 0.4 0.6 0.8 %
I::)lmb
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W—ev

W—uv

/ %10° CMS 2010 \ / «10° CMS 2010 \
> . J | J 8 |1 g ) [ | J > UL L N (L B B L B L B L B B BN L B B (LB
[} i 29pb” @ \s=7TeV | [0} I 29pb"’ @\s=7TeV |
o | ! & | pb” @ |
© 1 < 15} .
o data ] ~ -e data 1
~ w -
) 1 = . 1
= Woev % ] Wo v
S EWK+E - > 4| M Ewke i
> QcD - O B Qcp
() ] Y— . _
Y— (@]
(@] - _
o N,y.=7193+89 o N, =7445+87
()]
-g N.=4728+73 €05 N,,.=4812+68
5 0.
= C
C d R
0 . Pl LI 0 210
0 20 40 60 0O 20 40 60 80 100 120
£, [GeV] M, [GeV]
x10° CMS 2010 x10° CMs 2010 «10° CMS 2010 %10° CMS 2010
> ' L J ] > ' ‘1 J ] > [ T T 1 i > [ T T T ]
8 29pb” @ \s=7TeV 8 29pb” @ \s=7TeV 8 1 29pb” @ \s=7TeV 8 1 29pb’ @ \s=7TeV
wn [Ye]
o~ - data ' o data e E oal -+ dom 4 % oal -+ daa
2 Wt |z wow ] 2 W- ] e g 5 | mwos
F- s = 2 Sos W [Sos = o W-
5 5 Nt Nt
= = Loa4 Loap
fos fos : 3
2 2 . \ €02 ] €02 .
\‘1
0 60 % 20 40 60 80 100 120 % 20 40 60 80 100 120
E; [GeV] E; [GeV] M, [GeV] M, [GeV]
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e Cut and count di-lepton events within invariant mass window
60<M,,..<120 GeV/c?

ete-
CMS 2010

g : " 29pb' @ \s=7TeV | e Correction factors derived for
~ 150 : ECAL super-cluster energy
2 g 3 scale:
§ : 677 events |
it g . Barrel 1.015 +- 0.002
o
5| Endcaps | 1.033 +- 0.005
Q i
£ 50 |- :
C e
|

50 80 100 120
M(e'e) [GeV]
m  Subtract background:
» QCD: 0.04+£0.04, from data driven estimates

¢ EWK (Z—>7r, ttbar, di-boson) = 2.8+0.4, from MC
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CMS 2010

L] L] T l B
29pb’ @\s=7TeV _

w

o

o
|

933 events’ :
) No scale corrections

required

number of events / 2 GeV
3 3

50 80 100 120
M(u'n) [GeV]

m A simultaneous fit is used to extract signal yield and selection efficiency
» Efficiency corrected yield from fits is N,/e, = 1050 + 35 events
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m Breakdown of systematic uncertainties (%)
e Data driven methods used to derive all experimental uncertainties

Lepton Reco&lD

Momentun scale 2.0 0.3 0.6 0.2
& resolution

MET scale & 1.8 0.4 n/a n/a
resolution

BKG subtraction 1.3 2.0 0.1 1.0
PDF uncertainty 0.8 1.1 1.1 1.2
for acceptance

Other theoretical 1.3 1.4 1.3 1.6
uncertainties

TOTAL 51 3.1 6.2 2.3

®  Uncertainty from integrated luminosity: 11% (expected to decrease soon)
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CMS 2010 \s=7TeV CMS 2010 Ne=7TeV
A L L
0 e NNLO, MSTW08 68% CL prediction
NNLO, MSTWO08 68% CL prediction .
J’ L dt=2.9 pb™ [with PDF4LHC scaling on uncertainty] I L dt=2.9 pb™ [with PDF4LHC scaling on uncertainty)
W 10.438 + 0.519 nb 10.739 £ 0.043
W—)eV } [l lol 1l 1 W—)eV, Z%ee W/Z H_._'_l
10.04 + 0.10,,, + 0.52 . +1.10,,. nb 10,47+ 0.42,,, + 0.47,, .
W - uv —He— W - uv, Z-up ratio H—e—H
9.92+0.09 ,,+0.31, , +1.09,,. nb 10.74 £ 0.37 , £ 0.33
W — v (combined) — W lv, Z—> Il (combined) H-H
9.95+0.07 ,, +0.28 . +1.09,,. nb 10.64 + 0.28 = 0.29
e— 1y e 1 L L L L L L
0 2 4 6 8 10 12 0 4 6 8 10 12 14
o(pp = W+X — Iv+X ) [nb] Rwz =o(pp = W+X = Iv+X )/o(pp = Z+X = 1I+X)
CMS 2010 \s=7TeV CMS 29pb at Ns=7Tev
| T e e T ' ‘ ' ' ' ' '
3 i NNLO, FEWZ+MSTWO08 predlctlon
NNLO, MSTWO08 68% CL prediction, 60-120 GeV "
J L dt=2.9 pb” [with PDF4LHC scaling on uncertainty] twith PDFALHC 68% CL uncertainty]
0.972 + 0.042 nb 1.43+0.04
Z—ee At W ev e
0.96+ 0.04 ,, + 0.06, .+ 0.1, nb 143£003,,£008,, | \\[*+/\|\/-
Z - up e W — v t Het
0.92+0.03,,,,+0.02, . +0.10,, . nb 1.43£0.03,,,+0.05, ra IO
Z — Il (combined) B TP T M— W — v (combined) HeH
0.93+0.03 ,, +0.02, ,+0.10,,. nb 1434002, +0.05
" " " 1 " i " | i 1 " " " L i " " L " " Il . . . . I " . L L | L . . n |
0 0.2 0.4 0.6 0.8 1 1.2 0 0.5
o(pp = Z+X = 11+X) [nb] R,. = [oxB](W")/[ch](W )
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CMS 2010 2.9pb"@\s=7TeV 'E i L ' L WI ]
D umiuncertainty: s11% 0 LT =S O CMS 2010, 2.9 pb”' W

— ® CDFRunll r—

oxB(W) 4 0.953+0.028,,,, +0.048 ﬁ 10 - O DORunl W =

(o) — A UA2 7

oxB(W") i 0.953+0.029,, +0.045, v UA1 _

| Z _

oxB(W) ¥ 0.954 + 0.034,,, + 0.051, s pp _

GxB(Z) H—e—H 0.960 + 0.036,, + 0.040 - 2

N PP ]

Ruz —o—i 0.990 + 0.038,,, + 0.004,, - -

10'1 — —

R,. H—8—H 1.002+ 0.038,,, + 0.028,, S E

— Theory: FEWZ and MSTWO08 NNLO PDFs ]

L L 1 l 1 L 1 | 1 1 L l 1 1 1 [ 1 1 — -
1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 I 1

Ratio (CMS/Theory) Collider Energy [TeV]
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7 W—ev ~N W—uv ™

x10° CMS preliminary 2010 x10° CMS preliminary 2010
> L > TRAMRALLAAEA BLALELA BLELELE B BB
[ i 35pb! @\s=7TeV ] o) i 35pb! @\s=7TeV |
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0 I ] < i i
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- X ] 8 i ]
)  Woev - S 15 I Wow 5
& 20 B EWK+E s ]
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— o 10k ]
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P QO ] E
0] o ]
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5 |
: s :
c ]
0 0 =
0 20 40 60 0 20 40 60 80 100 120
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> X1.03. —— ‘Cllllslprglinlline'lryl20l10 > X1.03. i 'Clvllslprt?liminarylzol‘io «10° CMS preliminary 2010 x10° CMS preliminary 2010
LA B B BN B B T T T T T T
8 15'_ 35pb-‘@\s=7Tev_‘ 8 15'_ 35pb-‘@\s=7TeV_‘ g 15j 35pb"@\s=7TeV“‘ § 15-_ 35pb"@\s=7TeV‘_
o0 v or < <
g ~*- data <: —e- data 1 ; - data ; -~ data
5] 3 W Se'yv 2 3 | - Woev < = < | [ Wouv
& 10 W+ B OEWKstt & 10 W B EWKstt 2 I Q0 m ewett
> | B Qcp | > | B QCD | 2 = O | maco W-
[0) [©] L o s}
Y— Y — [ [
] o I 7] [0} s
— — L Q Q
8 3 s : E E° ]
€ £ c c
3 3
c c
0 40 20 40 60 80 100 120 20 40 60 80 100 120

E. [GeV] \_ M; [GeV] My [Gew/
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x10° CMS preliminary 2010 CMS preliminary 2010
>25_' T ] > rrr+rr 1 13
8 i 35pb @\s 7 TeV 8 35pb’ @ \s=7TeV ]
N 2 i N N 103 —»— data _;
B2 i | §2] [ Z-e'e |
c [ c —
Q15 1 %1 -
o i i )
Z—ee S | ©
5 1 B 3 10
Q0 i ) Q0 i
= =
c 0-5 — cC 1 §
0.l : . n 10
60 80 100 120 50 100 150 200
M(e'e) [GeV] M(e'e) [GeV]
x1 03 CMS prellmmary 2010 CMS prellmmary 2010
%z‘l"lssb@ 7TeV %10“1””135b@ 7 Tev
i p \s=7TeV | p \s=7Te
©) O
; ; - data
c i I
) )
o ®
7 5 5 10°
ot [ 1 5
= £ 10
=2 =
c N c
1
ok P . 10"
60 80 100 120 50 100 150 200
M(u"w) [GeV] M(u'w) [GeV]
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CMS Experiment at LHC, CERN
Data recorded: Sun Oct 17 06:19:04 2010 CEST
Run/Event: 148031 / 466240176
Lumi section: 586

Dampact Muon Solencid
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m First measurement of the WW cross-section at 7 TeV

® Provides a benchmark for Higgs and new physics searches

« Standard Model WW production is the dominant background for the Higgs —
WW search

= New physics inducing anomalous WWy and WWZ triple-gauge-boson
couplings (aTGC) enhances the WW production cross section at high p;

q W

q W=
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m  Simple cut and count method
e Fully leptonic decay channels only (ee, uu, eu)

m Signal: two oppositely charged isolated high p; leptons with significant
missing transverse energy
m Backgrounds:
» WHjets and QCD (jet faking a lepton)
= Jet veto: reject events containing jets with p>25 GeV/c and |n|<5.0
¢ Drell-Yan Z—ll
= reject events with M, within 15GeV of Z mass or M;<12 GeV
e tW, ttbar
= Top vetos based on soft-muon and b-jet tagging
» Diboson: Wy, WZ, ZZ
= Reject events with a 3" lepton with p;>10 GeV/c
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m

m MET calculated using the track corrected MET algorithm:
MET measured from calorimeters with corrections for jet energy scale and
corrections from individual tracks to correct calorimeter response

m To improve rejection of Z—tt and Z—Il events with fake MET due to lepton
mis-measurement, use “projected MET":

, MET
miss : _ T
Projected MET = ET. ‘ TfA('b""" -~ 721’ Projected MET
E'IFISS Sm(A(Pmin) . if A(Pmin < 3
closest
Adrin lepton

projected MET>35 GeV for ee, uu
projected MET>20 GeV for eu

David Futyan Electroweak physics at CMS 23




CMS,\s =7 TeV, by, =35 pb’'
U U I U LI | U LI

CMS\s=7TeV, L  =35pb”
T | T T T T

£ 70T L e s T — P e ————
Q0 - * data 1 o - e data 1
- B mww 1 ~ mww
2 e0r- B Z+jets 12 [ B Z+jets ]
S F W, tw 15 af W, tW .
> B [ di-boson ] “>’ - [ di-boson .
O 50 [ W+jets -1 @ B [ W+jets
- Cut | i -
i 1 ee 1
uu 2
eu 10
Total 13
0 1 2 3 4 5 0 50 100 150 2—00
Niets m, [GeV]
Jet multiplicity distribution Di-lepton mass
after all cuts except jet distribution after all cuts
and top vetos except di-lepton mass cut
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T Background Estimation

Process Events
W-—Hets + QCD | 1.7+ 04 +£0.7
(tt + W] 0.77 4+ 0.05 + 0.77
. Wy 0.31 4 0.04 £ 0.05

Z+WZ+7Z7Z —e'e /u'u 024+02+03
WZ + Z7Z, not from Z 0.22 +0.01 +=0.04

Z—T1'T" 0.09 £ 0.05 = 0.09
Total 3.29 +0.45 4+ 1.09

Data driven
From MC with cross-check from data

From MC
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W Cross-section Resuits

N N variable value | uncertainty
o = EBcllgt(aW _)blzi/)Z Ndata 13 -
€ Nike 3.29 1.18
/N, ANy Ae AL € (%) 6.34 0.46
Ao = Z‘”“ ®— o —od - L (pb) 355 39
€ € € BR(W — Iv) | 0.1080 | 0.0009

e Signal efficiency is derived from simulation. Data/MC efficiency scale factors

extracted using Tag and Probe (Z—ll) are used to correct efficiency and to
provide systematic uncertainties: £ = £, X (€474 /€1y

Oy = 41.1x15.3(stat.) = 5.8(syst.) = 4.5(lumi.) pb
NLO prediction: 43.0 = 2.0 pb

Tww _ (4.46+1.66+0.64)-10™
GW

NLO prediction: (4.45 + 0.30).104
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" Limits on Anomalous Tiple Gauge Coupings

. Non-zero anomalous coupling gives enhancement of WW cross section at

large p
= Derive limits on aTGC parameters by fitting to leading lepton p; distribution
and inclusive cross section

> 18 :f LI I L I I | I L L I I L I | I LI T I 1 T L I LI B | T I 1 T T 'l:
S 16 —= Dan CMS.Ns =7 TeV, I, =35.5 pb” =
8 14 I_ SM prediction _:
E . E - Background E
1 [} — ]
9 AL w S F  —e— Bkg+aTGC(A=-0.5,Ak =0.75) -
M 10 -
8 =
q W - ]
6 —
" | | N
*E | E
2 ‘ -
%O 30 40 50 60 70 80 90 100
P, [GeV]
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" imits on Anomalous Tripie Gauge Coupings

® HISZ parametrization: 3 free parameters: A, Ag,%, Ak,
. 95% CL limits on single parameter, fixing other 2 parameters to SM value:

I Y Y
Unbinned fit [-0.19, 0.19] [-0.29, 0.31] [-0.61, 0.65]
Binned fit [-0.23, 0.23] [-0.33, 0.40] [-0.75, 0.72]

B 68% and 95% CL limits on two parameters, fixing 3'4 parameter to zero (SM):

N 0.6
Y
<

T T T I L I L I LI T | T T T I T T T | 1.5 [ L I T T T I L I LU I LU I UL
[ CMSNs=7TeV, I.Im =355 pb'l ] g - CMSNs=7TeV, le =355 pb‘1
04 [ No form factor§ 1= No form factors

_ P ] C Z_
r AK.{ =0 - A gl =0 s

LI

04 T . aF =

I I T R R B :...I...I...I...I...I...I'
JO'—%.G 04 02 0 02 04 06 _136.6 04 02 0 02 04 06
A A

Z Z

m Limits are consistent with SM and are comparable with current Tevatron results
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Additional results with 198nb-!
(analyses for full 2010 dataset in progress)
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T Charge Asymmetry T

® W+ produced in greater numbers dN (6+) — dN (07)
than W- at LHC due to Acop(n) = 21 ul
prevalence of u quarks w.r.t. d T ) + 5 (67)
qguarks in protons

CMS preliminary 2010 \s =7 TeV
®  Measurement of asymmetry can ' ' '
L : 0.6 fL dt =198 nb" .
provide important constraints on

o
D
I
——
|

proton PDFs

= Particularly sensitive to d(x)/u(x)
ratio

®  Analysis with 35pb* performed
using 6 m bins
« Comparison with predictions
using different PDFs

» Nearing completion

D

(=)
I

) W — uv data

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

|
0 0.5 1 15 2 2.5
lepton pseudorapidity, |

lepton charge asymmetry
o
\]

o
N
I
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m High p; lepton + jets is an important final state for many new physics
searches

imil =7TeV CMs limi 2010 =7TeV ..
_ CMS prellrlmnary 201(: | I\/E e _ prel |r;n|nary ) | I\E e CMS prellmlnary 2010 \/E =7 TeV
% 5 - _ 4 T % 5 B ° dt =198 b'1 7 > LA I R B I L B B N L S B BB B
L 103k Ldt=198 nb™ 2 103k Ldt= nb” |
< g E < 2 3 D 10%L -
- 4 I\ - - - — - .
Yool Woeww |+ T . W evuv ] C "¢ det'198“b ]
. L 4 jet
E 10 hd ET >15 GeV E ; 107 Er >30 GeV E i) - —e— data ]
Z F 3 - 3
= ] F — = W — ev,uv (MadGraph) -
o —— MadGraph ) E r ? . _.(L) uv ( ph)
i PYTHIA (D6T) I ] c 102k [ ewk i
10 —— PYTHIA(PO) E 10 —— MadGraph E () E I QCD +v+jet 3
g PYTHIA (ProPTO0) . E PYTHIA (D6T) 3 = C ]
' normalization: MCFM NLO 1 [ normalization: MCFM NLO ] () B ]
1 E i3 E S i i
F 3 F 3 —
E statistical errors only E - statistical errors only | 8 10 3 E
-1 1 1 1 1 r ]
10" 5 ! - ! 5 ! 3 | y _ 10 0 7 > 3 2 E - ]
~|2 . , , : —~2 - ; S i -
a|g 04l i 1 &2 <
=t | | 1 gz oep ] 1 =
e [ I#lI: il vt . E E
+[n 0.2 : T g f 3 + r
=+ i Zlz L |
ZE oL , , , I B i e 0 20 40 60 80 100
1 2 inc?usive o n'?ultiplicity ] inclusive jet multiplicity, n Ieadmg jet ET [GeV]
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CMS CMS Experiment at LHC, CERN
— N\ Data recorded: Sun Aug 15 03:57:48 2010 CEST

~. 12 » (| Run/Event: 142971 / 323188785
8 - . s \| Lumi section: 348
= = O T1TBar e Orbit/Crossing: 91187947 / 2286
) 10'_ CIW >ty
O I ElZ-pp
o - W - pv-
o [Jaco -
-~ 8__ i Bzt
‘.(L) B s DATA _
C = _
0>) 6_— CMS Preliminary 2010 |
W L, =1.7 pb" N =7 TeV-
4

F
1

20 40 60 80 100 120 140 160 180
visible Mass[GeV/c?]

. Measurement of Z—tt cross-section being performed with 36pb*
= comparing to e and u channels gives a measurement of tau ID efficiency
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W

e CMS has performed remarkably well during 2010, allowing precision
measurements of the W and Z cross-sections at 7 TeV with only 3pb-! of data

. WW cross-section constitutes first Electroweak measurement using the full
2010 dataset (36pb1)

B Measured cross-sections and ratios are consistent with Standard Model at
Next to Leading Order

e Many new Electroweak results will be published within the coming weeks
using the full 2010 dataset:

W and Z cross-sections Drell-Yan (do/dM)

W charge asymmetry Z Differential cross-sections (do/dq+, do/dY)
W polarization Di-lepton Az and sin?6,,

W,Z +vy W,Z + jets

o(Z—1r) Z+bb
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m

e Electrons:
» ECAL super-cluster in fiducial region (|n|<1.44, 1.57<|n|<2.5), with E;>20GeV

= Electron identification requirements (track-cluster matching in 1 and ¢
coordinates, narrow shower shape in n, low HCAL/ECAL energy ratio)

= Conversion rejection (no missing hits in pixel layers, no second track
consistent with being a conversion partner)

= Veto on presence of 2" electron with E;>20GeV for W selection

e Muons:

r p>20GeV/c, |n|<2.1

« Muon candidate reconstructed with good fit quality by both of two algorithms,
one starting in the inner tracker, the other starting in the muon chambers

= Cosmic ray rejection: impact parameter on transverse plane <2mm

B CD background rejected using relative isolation:
Q 9 J 9 Ley = DB, (ECAL)
« Electrons: Low /PS5, Lo /ple, 1./po Cone:
ECAL'FT HCAL'PT trk/ P'T Lica, = EET(HC AL) AR<0 3
. rel muon
« Muons: | E(IHC L Heea, + 1, )/Pr L. = EPT(tfaCkS)
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CMS 2010

\s=7TeV

T T T T T T T T T

NNLO, MSTWO08 68% CL prediction
J Ldt=2.9 pb“ [with PDF4LHC scaling on uncertainty]
6.152 £ 0.294 nb
W* set*v o] + - "
5.93+0.07,,+0.36 , + 0.65,,,, nb W /W Ratl O
W* Sty CMS 29pb at\l§ 7TeV
I |_H_' _| T T I ’
5.84+0.07,,+0.18 + 0.64, .nb NNLO, FEWZ+MSTWO08 predlctlon
[with PDF4LHC 68% CL uncertaintyl
W* 517V (combined) b HoH——
5.86+ 006, * 0.17, , + 0.64,,, nb 143+0.04
e
0 2 4 6 W — ev —ot—
CMS 2010 \s=7TeV
L L T W - uv
NNLO, MSTWO08 68% CL prediction 1.43+ 0.03 +0.05
J‘ I dt=2.9 pb'1 [with PDF4LHC scaling on uncertainty] Y = T stat — syst
4.286 + 0.226 nb Wy (combined)
1.43+0.02_,  +0.05 syst
W' —eV o | L
4.14+0.06,,+0.25_  +0.46 . nb 0 05 1 . 15 ]
) _ R, . = [oxB]JW™")/[cxB]JW")
W' Suv FoHH
4.08+0.06,,+0.15, , + 0.45 . nb
W™ = |V (combined) -
4.09+0.05,, £ 0.14_  + 0.45 .nb
| " " " | | . N " |
0 2 4 6
o(pp — W +X — I'v+X ) [nb]
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T W Signal Modeling T

m  Signal templates are derived from simulation, separately for W+ and W-

e Event-by-event correction in order to account for imperfect modeling of:

= electron energy scale & resolution
= response/resolution of hadronic recoil R

® Hadronic recoil: y = £ —F!

m  Conservation of momentum in transverse plane:

« Calculate recoll components u, , u, parallel/perpendicular to boson T axis
for Z data, Z MC and W MC.

m Determine Z data/MC scale factors in bins of W p; and apply to W MC
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Process Events
t + tW 0.77 + 0.05 + 0.77
From MC with cross-check from data TWry ) 0.31 + 0.04 + 0.05
Z+WZ+727 — e*e‘/gﬁy‘l 02+02+4+0.3
From MC W27 notirom 2 0.22 +0.01 + 0.04
Z—>T1tT 0.09 + 0.05 + 0.09
Total 3.29 4+ 0.45 + 1.09

. WH+jets and QCD: Extrapolate lepton fake rate from loose to tight lepton ID
+ Measure fake rate in background enriched data samples

= Apply fake rate to samples passing tight+loose & loose+loose selections to
predict W+Jets & QCD background respectively

e Z—ll (including WZ, ZZ): Ratio of yield inside to outside Z mass window from
MC used to extrapolate Z/y* yield in data to outside the Z mass window

=« Non Z/y* events within Z mass window subtracted estimated using eu events,
corrected for lepton efficiencies
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