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ElectroWeak Physics at the LHC

Studies of W and Z bosons in the early phase
of the LHC will allow to

» Measure the first ElectroWeak observables
at the LHC

» Understand the building blocks for future
analysis (leptons, met, jets)

» Test perturbative QCD predictions and
PDFs in pp Collisions at the TeV scale

» Improve our measurements of Luminosity

W and Z are characterized by their high
production rates and clean and simple
experimental signatures in their leptonic
decay channels

» W: High pt, isolated lepton + high
Missing Transverse Energy (ME )

» Z: 2 high pt isolated leptons

c (nb)

proton - (anti)proton cross sections

LR | T T rorrrrg Y T T T rrorr " T L

Stot

Tevatron LHC

0,(E{* > \8/20)

O E® > s/4)

Otiiggs(My = 150 GeV)

Optiggs(Myy = 500 GeV)
L1 1 I[ 1 1 L L1 11 ll N 1
0.1 1 10
Vs (TeV)
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First ElectroWeak measurements in CMS

W*-2l*vand ZIy=>I*I- (| =u,e)
» L..=198nb!

Int

_ _ » Full cross-section analysis public for
W and Z cross-sections and ratios | -2 g pb (to be published soon)

Int
W charge assymetry
Z Forward Backward asymmetry
W+Jets production

»W/Z distributions with the full 2010
dataset (L;,,=35 pb)

Total Integrated Luminosity 2010 (Mar 30 10:00 UTC - Nov 09 13:54 UTC)
I T T

Z>r7 S e BT
» First distributions with
L. = 1.7 pb 0 I S L'”’f: """" —
Dibosons Lint:1§98nb'1
» First Observation of a ZZ Candidate-- - e
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L. =2.9 pb

W and Z Cross-Section at 7 TeV
(Muons and Electrons)

Lepton & MET reconstruction
Z and W Selection
Systematic Uncertainties
Results
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Muon Reconstruction and Identification

Events recorded online using Level-1 Muon trigger r T T T T
and High Level Trigger (pr> 9 GeV, |n|<2.4) .

Muon ldentification : Consistency between
tracker detector and muon system
measurments

Muon reconstructed by two algorithms (in-out,
out-in)

Good quality of Global fit (muon+tracker)
Precise measurement of momentum

(0(Ap+/pr)<1%) ensured requiring a minimal amount Muon efficiencies
ggt‘ri?;rer hits, and at least one in the innermost (Reconstruction, ID, trigger ,
|solation )

" L . estimated with clean ZMuMu
Minimal detector activity in tracker and calorimeters : : o
around the muon samples (tight selection criteria on

Isolation = (Zp; (tk)+ ZE; (had+em))/p;< 15% one of the legs, probe the
efficiency on the other muon)

Cosmic contamination  suppressed through
requirements on the impact parameter > g, =82.8+1.0%
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Events required to pass Level-1 and High Level Trigger
requirements , with a cluster in the e.m. calorimeter
E>15 GeV in |n| < 1.4442 or 1.566< |n| <2.5

Electron ID requirements:

Clusters of ECAL deposits matched to tracks in the
inner detector , taking into account bremsstrahlung

Good matching (track, cluster) in n and ¢

ElectroMagnetic shower shape characteristics
(limited leakage in the hadronic calorimeter, narrow
width in n)

Photon conversion rejection (hits in tracker, opening
angle with neighbour tracks)

Isolation criteria , separate requirements on tracker,
Ecal and Hcal activity around electron candidates

Electron Reconstruction and Identification

T I T T T LI I T T T I T T T
CMS Preliminary 2010
5T TeV L_=0.07¢ pb”

Entries / bin
2

v

- EW backgrounds

[ 2cD +7 jet

1 I - L1 8 | I | -] I L1 i 1 il

0005 001 0015 0.02 0025 003 0035 004
v

min

DCI

Electron efficiencies
Reconstruction, ID,

Trigger, Isolation efficiency

with clean Zee samples (impossing
tight selection criteria on one leg, and
probing the efficiency on the other)

2> €,=77.1+ 1.8 % (Barrel)
- £,=66.0+ 2.0 % (Endcap)
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Missing E. measurement

} EssentlalpleceforweIvanaIySIS > AR L N R R R R R R =
_ feb) CMS Preliminary 2010
» Several techniques to compute ME;: ~ ©10° s=7 TeV =
. . —— Dat
» Pure calorimetrical measurement 2108 _aa
(C&lOMET) g} . Simulation
111 4 A o
» With corrections from tracker, replace 510
tower energy with track pt from tracks 5 10° .
matched to hadrons (tcMET) -g :
2 -
» Using particle flow algorithm, using 5’10
fully reconstructed particles (pfMET) 10 _
» Used pfMET as baseline for EWK 1 §

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

Minimal effects of Pile-Up (more than one primary vertex in less than 40% of the
events, and in these cases there is ~10% broadening of the ME; distribution
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Z - Selection

» 2muons p> 20 GeV and [nlU< 2.1

»N=913 *30 events i n Mppu I (60,120) GeV

-

o

o
|

CMS 2010

» Opposite charge muons gsoo i e @ss 7oy
» Isolation ~ [, +

=~ —&- ata

(2pt (tk)+ 2E; (had+em))/pr<15¢ 2 | @ z-ww

Q200 -

o

5 § ot

O

QO

=

-

C

» Muon scale effects < 0.4% (no corrections ! + t :
applied) : ‘ :
0 L L 1

»Negligible background (estimated from 60 80 10+O_ 120
simulation) M{u"w) [GeV]
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Z - ete selection

» 2 electrons with E>20 GeV

» Isolated (independently on tracker and S — CMS 2010
calorimeters) 8 i 29pb"' @ \s=7TeV ]
o~ 150 - -
»N=674+26 candidates in 2
m_ (60,120) GeV o
o 100 -
» Energy scale of leptons correction: © -
1.5+0.2% (barrel) and 3.3+0.5% S
(endcap) £ 50 i
3 |
» QCD backgrounds modeled from
control samples 0k |
60 100 120
» EWK backgrounds modeled from M(e e) [GeV]
simulation
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%1 03 CMS 2010
T T T | 1 T T T T T 1

> [ T | ]
815- 29pb’ @ \s=7TeV
o q- - N
W - v Selection s |
= |
o i
Muon p; > 20 GeV, Ln0< 2.1 3 1 _
Isolation HE !
(Zp; (tk)+ ZE; (had+em))/p;< 15% 3
o : £ i
Drell Yan rejection (veto on events with a second = 0-5
muon of p:>10 GeV)
Main source of BG: QCD (b hadron decays) . 0 R
Smaller contributions from other EWK processes 0 20 40 60 80 100 120
M; [GeV]
2L ... Mr = \/2pr(W)E % (1 - cos(Ady,p:))
125 2.9 pb @\s=7TeV_:
10l 3 » W Signal yield extracted through a Binned Likelihood fit
| - ;‘:‘a ; to the M - distribution (Signal + QCD & EWK BGs)
I i
; —f » W Signal modeled from MC + corrections from Z
°l ; recoil studies to model ME;
o H ] » EWK M; shapes modeled from MC
Zﬂ? LV ] » QCD M; Shape extracted from data (same selection
0 criteria but not isolated)
0 0.2 04 0.6 o 0.8
loomb » Output: Normalization of QCD and W cross-section
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W - ev Selection

» Electron E> 20 GeV

»  [nl< 1.4442 (Barrel), 1.566<[in[k 2.500 (Endcap)
¥ Isolation (independent cuts on track, em, had)

» Drell Yan rejection (veto on events with a second

electron of E;>20 GeV)

» BG dominated by QCD (fake electrons). Smaller EWK

contributions

Unbinned Likelihood fit to the ME  distribution
» W Signal from MC + corrections from Z recoill

to model ME-

» Scale corrections as in Zee

» ElectroWeak ME; shape well modeled from

Monte Carlo

» QCD background is paramezterized through

f (ME;) :Cxexp(

2(0-0 + alx) ’

11
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number of events / 2.5 GeV

Valencia

CMS 2010

x10°

1 T | 1 T 1 I
29pb” @ \s=7TeV |

—e— data
W—ev

B EWK+tt |
B QCD -




o

o

° 1 %
Signa 8
-
Yields £
)
>
()
o
+ + _
W= L=V o
W*=7445+87 | 5
W=4812 + 68
«10° CMS 2010
> T — 1 T
Q i - = 1
3 | 29pb’ @ \s=7TeV ]
‘Q15] Wev + _'
N | —— data i
§24 W' ety |
S | B Ewk+tt
> 1 B Qcb —
()] R 4
kS
©
205 \ .
S L]
c .
% 20 40 60

oo

(&)]

0 rem—
Maria C8 eda, IIZBPAN dgos, Ie[%,Q,i
P y \@T e%/]

%x10° CMS 2010
A L B B B B >
B 29pb’ @\s=7TevV | O
1 @)
Wpv § I
n ©n038
i | 201
S |
> -
. 006
Ih -
o |
| . -
s Los4
=
>
3 0.2
0 20 40 60 80 10 120 0
M; [GeV]
%103 CMS 2010
> T — 1 T T T
Q i 29pb?' @ \s=7TeV ]|
(D - .
- i ]
ol 1'5__ WeV -  —e data B
--.- - -
0 B W sev |
S B EWK+E -
> 1+ B QcD N
) i i
Y
5 i |
o |
-go.s W -
S st "
c . T
* ,.lll_..:

CMS 2010

T I T T T I T T T l T T T | T |
29pb' @\s=7TeV |

—o— data W“V B
L] W—ouv

B EwK+tt ]
Bl Qcp ; 7

100 120

80
M, [GeV]

W= e*v
W*= 7193 + 89
W= 4728 + 73




Systematic studies

» Uncertainty on Reconstruction and Lepton ID from the estatistical errors on the efficiencies
» Momentum Scale and Resolution  from repeating the fit with modified scales

» mE- scale/resolution repeating the fit comparing with Monte Carlo predictions for the signal
shapes

» QCD W Background uncertainty from the difference between data modeling and Monte
Carlo predictions (conservative)

» QCD Z Bckg from “ Fake rate” methods, opposite/same sign di-lepton candidates
» PDF uncertainties evaluated via CTEQ66, MSTWO8SNLO, NNPDF2.0 sets
» Other theoretical uncertainties (QCD scale, EWK effects, ISR, FSR...)

Source Woew | W—u |Z—ete | Z—putu
Lepton reconstruction & identification 3.9 1.5 5.9 0.5
Momentum scale & resolution 2.0 0.3 0.6 0.2
F 1 scale & resolution 1.8 0.4 n/a n/a
Background subtraction 1.3 2.0 0.1 1.0
PDF uncertainty for acceptance 0.8 1.1 1.1 1.2
Other theoretical uncertainties 1.3 1.4 1.3 1.6
Total 5.1 3.1 6.2 2.3

» Dominant uncertainty: Luminosity - 11%
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W, Z production cross-sections and Ratio

CMS 2010 \Vs=7TeV CMS 2010 Vs=7TeV
! ! ! | | ! ! ! | ! ! ! | ! ' v ' I ' ' ' 1 1 ' ' ' I ' ' ' 1 ' ' ' I '
NNLO, MSTWO08 68% CL prediction NNLO, MSTWO08 68% CL prediction, 60-120 GeV
JL dt=29 pb'1 [with PDF4LHC scaling on uncertainty] jL dt=29 pb'1 [with PDF4LHC scaling on uncertainty]
10.438 + 0.519 nb 0.972 + 0.042 nb
W —ev —ot— Z— ee H——
10.04+0.10  +0.52_  +1.10, .nb 0.96+0.04  +0.06__ +0.11, .nb
W —puv HoH Z— puu =t
9.92+0.09,, +0.31,,+1.09,  nb 0.92:+0.03 , +0.02_ , +0.10,, . nb
W — Iv (combined) HeH Z — Il (combined) Hti
9.95+0.07 ,,+0.28__ +1.09, .nb 0.93+0.03 , +0.02_  +0.10, .nb
1 L 1 ] L 1 L | L 1 | L 1 L ] L L 1 | L L L ] L L L L l L L L 1 L L 1 L L L L 1 L L L l
0 2 4 6 8 10 12 0 0.2 0.4 0.6 O 8
o(pp — W+X — v+X ) [nb] o(pp — z+x — I+X ) [nb]
1 T T
NNLO, MSTWO08 68% CL prediction
J.L dt=2.9 pb'1 [with PDF4LHC scaling on uncertainty]
10.739 + 0.043
Woev, Zo>ee H——H
1047042 +0.47
W v, Z-pu H——t
10.74 £ 037, +0.33
Wiy, Z—> 1l (combined) H~H
10.64+0.28  +0.29
° ? LW s e )/ (10 Lz x1)4
+X = v+X pp — £+X = I+
14 Wfarla Cf)epeda, Il CPAN days, Valencia



W', W~ Cross-Sections and Ratio

\s=7TeV
" T " " " T r r

NNLO, MSTWO08 68% CL prediction
[with PDF4LHC scaling on uncertainty]

4.286 £ 0.226 nb

L
nb

lumi

HeH
nb

lumi

HH
nb

lumi

CMS 2010 \Vs=7TeV CMS. 201.0 ————
1 L I
NNLO, MSTWO08 68% CL prediction _ -
J.L dt=2.9 pb'1 [with PDF4LHC scaling on uncertainty] J-L dt=2.9pb
6.152 £ 0.294 nb
W 5eV
W" ety o
5.93:+0.07,,,+0.36, +0.65, nb 41440.08 4 +0.25,,, % 0.48
W* Suty ", W 5u-v
+ +
5.84+0.07_, +0. 18S =064, .nb 4.08£0.06,,, = 0.15, st~ +£0.45
W+ N |+V (combined) . W -1V (combined)
5.86+0.06__ +0. 17S _£0.64_nb 4.09+0.05_  +0. 14s 1 0.45
L . . L |
| | | |
0 2 4 6 0 2
o(pp — W +X S 17T7+X)  Inhl
CMS 2010 \s =7 TeV
NNLO, MSTWO08 68% CL prediction
J.L dt=29 pb'1 [with PDFALHC scaling on uncertainty]
1.435 + 0.044
W —ev e
1.43+£0.03 ., +0.08 syst
W — v HeH
1.43+0.03_,,+0.05 syst
W-olv (combined) HeH
1.43+£0.02__ +0.05 syst
0 R 0.5 . I+ 1 1.5 | X
= (- T+ v+
15 +NiBPCeBedd 11 CBAXe Ry WAtRdZ ™)

4 6
o(pp — W +X = 1'v+X ) [nb]



Good agreement with SM predictions

CMS 2010 29pb” @ Vs =7 TeV
I luml. unoert;llnty: +11% I I
oxBR(W) =i 0.953 + 0.028,,, + 0.048,,
o x BR (W") ] 0.953+0.029,,, +0045,
ocxBR (W) ] 0.954 £ 0034, + 0.051,
6x BR(Z) H—e—H 0.960 + 0.036,,, + 0.040,
Ryz —e— 0.990+ 0.038,,  +0.004,
R, H—m—H 1.002+ 0.038,,, + 0.028,
0.6 0.8 K 12 14
Ratio (CMS/Theory)
16

ox B [nb]
o

10"

Illlllll | Illlllll |

I

| Illlll

<4« » O0mO

AR

IIIIII T

CMS 2010, 2.9 pb™!
CDFRun I

DO Runl

UA2

UA1

ed

heory: FEWZ and MSTWO08 NNLO PDFs

llIIII

sss

N

IIIIIII| ] IllIlIlI ]

1

] IlIIIl
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W, Z distributions with the full
2010 dataset

Lint = 35pb_1

17 Maria Cepeda, || CPAN days, Valencia



W Channels

CMS preliminary 2010 \Ns=7TeV
> [ T T T l T T T | T T T | T T T | T T T | T T T
Q - _
(912000 - IL dt = 35 pb™
~ L
—10000{~ > data . .
2!
c
) |
>
()]
[T
o _
1
o
0
E —
)
c

00 20 40 60 80 100 120
M, [GeV]

W->ev

W+: 87884 Candidates
W-: 56912 Candidates

18

\s=7TeV

10*

10°

10?

CMS preliminary 2010
T T T T T T T T I T

T

J.L dt=35pb"

-o- data

W->nuv

W+: 98156 Candidates
W-: 62714 Candidates

10
1
0 50 100 150 20
M; [GeV]
L CMS preliminary 2010 \s=T7TeV
CMS preliminary 2010 \s=7TeV > T T T T T T T T T T T T T
> L v 10° -
e [ 1 _[L dt = 35 pb"
(030000} 2 JL dt=35pb" | u(D) P
wn i ] N -e- data
o - 10* E
- -@- data & ‘-\Q Woev I
® i = « B EwK+tt
20000 Woev o) *, B acp
9 I B EwK+t % 3 . )
) B QcD 2 10 4 E
"'6 ..... o ‘\.\.
— I ... a_) \\QQ.
&10000 ) . e v
. e 10? -
=
35 ] -
C . c
L ...‘Iou;
Maria &’epeda?QI CPAN daysfd/alencia 0 20 40 60 80 100
T [GeV] Z; [GeV]



Z, Channels

CMS preliminary 2010 \s=7TeV CMS preliminary 2010 \s=T7TeV
— 1 T T T N T N I B B S RN BT R R
2 2000[- 1 3
@) i _[L dt =35 pb™ Q) . J.L dt =35 pb”
- o 10%E E
~ -+ data 1 =~ ; —— data ; Z + -
£15001- o Zopw | @ _ B 9“ IJ
c 1 c B EwkK
o o 1023 W i E
> > E E
()] | (O] F
Y— Y— .
o 1000F 1 2 Lol 11697 Candidates
2 S
= . = i
2 500¢ 4 2 1
L I 107
%o 80 100 120 50 100 150 200
M(u*n) [GeV] M(nw’) [GeV]
>2500?M.s prelill'nin?ry‘zmlo — \'s =.7 TIeV -, CI\:IS 'prrelil1nirl1ar;y go1lo S \s= 7' Te:vi
@ L C
) i JLdt=35pb'1 8 sl J-Ldt=35pb'1 |
N 00| 1 « 107
+ _ ~ | o d:ta ) ~ -~ data
Z e e "‘2 i ¢ \:I EER -49 I [ 2°sete
g + c 1027 B EWK |
£ 1500} i 1 o W
@ D) -
. Y— N— L
8253 Candidates o 1 i S 1
& 10001 . e
L2 . Ne! ;
£ | c
€ 500 s 1 2
X 107
19 Maria Ce%ﬁada Il GPAN daﬂ;@Q Valena@a 50 100 150 200

M(e'e) [GeV] M(e'e) [GeV]



Differential measurements:
V+Jets, A (W), Arg (Z)

charge

L=198 nbi
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W+Jets Associated Production

21

20 40 60 80 100 Statistical error only

leading jet ET [GeV]

Maria Cepeda, || CPAN days, Valencia

(Jet energy scale (10-20%) )

CMS preliminary 2010 \s=7TeV
v 1 | I |
o [ 2
- - - . - . = _
o Anti-Kt algorithm (infra-red safe) % 10°F JL sl
_ Al - .
o Particle Flow T . i Gl
L 102 — ET >30 GeV —|
CMS preliminary 2010 \s =7 TeV z F E
> LA R B O O S B B B E ? E
O 10%L - | _
& : Ldt=198 nb" 7 10F  —— MadGraph ;
i ] F PYTHIA (D6T) =
S Iy —®— data ] [ normalization: MCFM NLO ]
n - [ ] W—ev,uv (MadGraph) - 1E =
T 102k I Ewk | F 2
g - B QCD +y+jet = | statistical errors only i
N ] -1 | | | !
o i 1077 7 > 3 7
o I 1 a8 '
33 10 = = ‘ﬁi‘_,_'.‘_' 0.2 : _|
. — Cla "
o) - 3 nE s | S
= E ] + |~ —a +
- i . = |+ -
e | i =
1 = = 1 2 3 4
- o inclusive jet multiplicity, n



W Charge Asymmetries

W charge asymmetry as a
function of lepton
pseudorapidity will improve
our knowledge of Parton
Density Functions (PDFs)

(+) — do(-)
ﬂ(fﬂ_dg /dne —do\ ™ [dny

~ doH) Jdne + do-) /dy,

ud —ud u  —d

val val

" ud +ud  u_ +d_ +27

lepton charge asymmetry

CMS preliminary 2010 \s =7 TeV
| | |
0.6 fL dt = 198 nb™* -
0.4 —]
0. —
® W — uv data
0.2 A W — ev data
B NLO+NNLL (ResBos+CTEQ6.6)
| | | |
0 0.5 1 1.5 2 2.

lepton pseudorapidity, n

First measurement in 3 pseudorapidity bins
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Z Forward-Backward Assymetry

» Di-lepton forward-backward
asymmetry depends on the di-
lepton invariant mass, being
small near the Z mass and
sizable around 70 and 110 GeV

» Deviations from SM value may
Indicate the presence of a new
neutral gauge boson

gbar q

CMS preliminary 2010

\s =7 TeV

o
5]
]

O
1 | 1 1 1

| @ data J-L dt = 198 nb"!

== POWHEG

O
o
|

Unlcorrected Arg

40

l | l ]
60 80 100 120
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Distribution for Z>tt at L _=1.7 pb!

First Observation of ZZ—2>4u
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Z 2 Tt with 1.7 pb!

. C."r'T,_- rEil_.-I:l Eppesirni :-ul-:-_:I:__::-:";-'etT S
Eﬂf:"‘. 12 e e o
= i 0 TTBar ] T | OstCnsing it4ameey 1388
@ 10~ Mw =+ v
o M ElZ-pn
(=) s W —p v
& ol [Coco
— 'B__ i -i‘_'—n't__
w | * DATA
c 5 9
o 6 CMS Preliminary 2010 —
u i Ly = 1.7 pb7 W5 = T TeV
4 -
2- -
I[][.‘! 20 40 60 BO 100120140160 18(
visible Mass[GeV/c?]
» Reliable reconstruction of taus using »Muon P> 15 GeV & Tau P; > 20 GeV
the multiplicities and the invariant mass
of the hadrons within a narrow cone » Muon and Tau Isolated
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First ZZ->4p Candidate

iklaa -

1-1;” s

T

—
e
7
—
P

Invariant Masses

1o + 112 92.15 GeV (total(Z) pr 26.5 GeV, ¢ -3.03),
1o + 13 92.24 GeV (total(Z) pr 29.4 GeV, ¢ +.06),
Lo + 1oz 70.12 GeV (total pr 27 GeV),
g + pp: 83.1 GeV (total pr 26.1 GeV).
Maria Cepeda, Il CPAN days, Valencia
Invariant Mass of 4u: 201 GeV



So far...

27

in CMS
Full analysis at 2.9 pb %
Inclusive Cross-Sections of W and Z in their lepton ic decays (e, mu)
Ratios of W/Z and W */W- cross sections

First analysis with 198 nb-1:
W Charge asymmetry as a function of the lepton pseu  do-rapidity
W+jets Production

(full analysis underway)

First distributions of ZTauTau towards a cross-sec tion measurement at 7TeV

First observation of Dibosons Production at 7 TeV

All results in good agreement with SM predictions.
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...but this 1s not all

?—, LI B B B B >_ 04 T T T T [T T T T[T T T T [T T T T[T T TT [T T T T[T 1T T T[T O
Doss ] % = C“ISP‘?ELE?}HRY 3 =
g L CMS preliminary 3] 0'35:_I : 4t P 3 O
B MC simulati L F= . —
a_‘ sumulalion = 0.3 :_1 H T _: =
< 0 25:— E =
S ] = ] l
© 0.2 4 N
= - i =
O ] E 3
c ] 0.15F = ;
ER ] 0.1F Zee - 1
[ E 0.05;— —; g
[ | | | O:| I B A d
00 0.5 1 15 2 0 0.5
ul

T TT | T T T T T | TTrrTrrrrrro | TTrrrrrrriro I TTT  TT1T T T1T IE

:\/+Jets _ CMS Preliminary 1 ]

10°e \s=10 TeV, L=100 pb E

= —— Z(—pu)+= 1 jets data f

1%y 03|§ —=— Z(—vv)+z 1 jets from Z(—pp)+ = Tjetsg

é ; = Z(—vv)+= 1 jets MC ;

ZGJ'-I 02 %—-r—! | _E

10 T E

_| . I |-| -| e L |

150

250
MET (GeV)

300

28

%

50

100 150 200 250

30(

Mass [GeV/c?]

» Analysis of the full 2010 dataset underway
» Many more EWK physics results to be expected from CMS in 2011

\'s=10 TeV, L=100 pb’ —— Eff. corrected
‘. ; | “
1 |
: |
- V+Jets

CMS Preliminary —=— Raw yields

2 3
track-jet multiplicity

Examples of EWK MC
prospect studies at 10 TeV
(2009)
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References

» ElectroWeak public results:
https://twiki.cern.ch/twiki/bin/view/CMSPublic/Phys IcSResultsEWK

» Conference Reports Summer 2010
CMS-PAS-EWK-10-002 ( http://cdsweb.cern.ch/record/1279615%In=es )
CMS-PAS-PFT-10-004 (http://cdsweb.cern.ch/record/1279358?In=es )

» 2.9pb ! paper ready to be published
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Wopuv and Z - Uty

CMS Experiment at LHC, CERN
i| Run 133875, Event 1228182

Lumi section: 16 ;
Sat Apr 24 2010, 09:08:46 CEST i

Muon p;=38.7 GeV/c
ME; = 37.9 GeV

Mr= 75.3Gey SE—
/

#

Muon p;=67.3, 50.6 GeV/c
Inv. mass =93.2 GeV/c?

Z Candidate

CMS Experiment at LHC, CERN
Run 135149, Event 125426133
Lumi section: 1345

Sun May 09 2010, 05:24:09
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Woevand Z-ete -

.| CMS Experiment at LHC, CERN
Run 133874, Event 21466935
4 Lumi section: 301

| sat Apr 24 2010, 05:19:21 CEST , L. . s Z Can d i d ate

Electron p;=35.6 GeV/c / [' '\ \\
MEy = 36.9 GeV N/ | CMS Experiment at LHC, CERN e
My=71.1 GeV/c? W P CMS /| Run 133877, Event 28405693

7 . il Lumi section: 387 —_=

e Sat Apr 24 2010, 14:00:54 CEST // %
PR E !,
-3 \._ = Electrons p;=34.0, 31.9 GeV/c 4 \
0 Inv.mass =91.2 GeV/c2

W Candidate
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Templates for W Signal Extraction

fraction of events / 2 GeV [%]

CMS preliminary 2010 \s=7TeV
—— T

| —— Recoil modeling

oo o | 4= Signal, from MC and Z recoil

QCD templates

4

i i gs Fomwel §yud — CMS 2010 \Ns=7TeV
0 20 40 60 80 100 120 _ .o CMSpreliminary2010 ~ \s=7TeV e s
M; [GeV] |2 I ' ‘ ! > 15 P
; - IL dt=2.9 pb”’ > - L dt=2.9 pb i
- O | _
8 8 —e— data-driven template (D i
o~ i ---£%--- isolation inversion in data : LO .
i QCD MC, isolated N |
-..__cn__ 6 i gi Isolate h - 10 |
= - 2]
S | S 1
o LI N > |
B i (0] . . i
e i 5 5 0 20 40 —_
.0 I c —e— inverted-cut sample
B 2 4 .8 : .
& B 3] data-driven template |
[
Y i @©
0 20 40 60 80 0 10 20 30 40 50
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W+Jets Associated Production

Same lepton selection as the inclusive . Ss preiminan 201¢ AL
analysis e 0F " Joarsens
T f * W — evuv ;

Z L . Er'>15GeV _

= 2 3

C MadGraph 'é ]

1) S—— e I

o Infra-red safe Anti-Kt Jet reconstruction

PYTHIA (ProPT0)
normalization: MCFM NLO

o Two thresholds E;>15 GeV and E;>30 1 3
GeV C statistical errors only ]

o Lepton-Jet separation: AR<0.5 LT | " | 2 | !

o Particle Flow reconstruction ‘%5{” : —

o Cone radios of AR=0.5, 5;02 I

o |nl<2.5 B WO

used as discriminating variable in both channels

Main source of systematics error: jet energy scale (10-20%)
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W Asymmetry

More ud than du in pp collisions = Charge Asymmetry in W

production oo N ]
o — o — —
A() = d_v(w — W) — W(W — V) Variation with  n
CW+ — uto,) +2(W- — p—v,) > dluasymmetry
1 ' I " & V-A asymmettric

Huc?—ﬁd - ou,—d decay of W

verl verl

" ud +ud  u,+d_ +27

Different predictions from PDF E 025 [yorscevgs w0 -
sets—> predictions for | < = | cteasm -
distributions at small-x are different 0.2 MRST2004mm0 =

0.15 —

A, varies from +10% to +20%
(predicted with 1-2% error)

S

DT'|'|'|'|'|||||||||

o

Precision at 1% or less, sampled in  § - [ e torere | E
several rapidity bins - constrains & 0.0 E
PDFs within a same SET (ie CTEQ) = -0 - i n ,5
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