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he “CMS” detector for LHC

*Each color shows a different layer

*This is the view along the beam direction
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Why Electroweak @ CMS?

W and Z production at hadron colliders:

e Test of the Standard Model predictions at TeV
scale

e Performance measurements of the detectors
calibration

* Unique test and contribution to the Parton
Density Distribution (PDF)

* Precision test of pQCD and input to event
generators

* Better understanding of background to Higgs and
new physics searches



Why EW @ CMS?

* Search for squarks
and gluinos in jets +
MET.

* Invisible Z is
estimated with y+jets

and Z(—>uu)+jets.

e WW and ZZ are the
main channels to look
for Higgs.
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W/Z Production Cross Section

do ( N data - N bkg )

dx € x L x Ax
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W/Z Production Cross Section @ 7 TeV

A small fraction of the data is used for this meaurement.
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Positive vs Negative

 Measurements are consistent with the predictions.
* No room for the new physics yet!

cMS 36pb’at Ys=7TeVv cMs 36pb’at Ys=7TeVv
! ! | ! ! ! | ! ! ! | ! ! ! | ! ! ! ! I ! ! ! I ! ! ! I ! ! ! l ! !
NNLO, FEWZ+MSTWO08 prediction NNLO, FEWZ+MSTWO08 prediction
[with MSTWOBNNLO 68% CL uncertainty] [with MSTWOBNNLO 68% CL uncertainty]
6.15+0.17 nb 429+ 0.1 nb
W' se*v po W eV fof
6154002 +012__ +025 _ nb 4344002 +0.09__ +047 _ nb
W' Sspu*v tof W spu-v tol
5.98+002, +0.11,__ +024 . nb 4204002, +0.09__ +0.17, . nb
W' S 17V (combined) ta} W™ 1V (combined) o}
6.04+0.02_ 010 +024 . nb 4.26+0.01,,,+0.08__ +017, . nb
I 1 1 L I 1 1 1 I 1 1 L | L L 1 1 I 1 1 L I 1 1 1 I 1 1 L |
0 2 0 2 6

ol pp—>W+‘;( ) x B( W+—>ﬁl+v) [nb] o( pp —}W‘%X )X B(W=1V) [nb]

CMS-PAS-EWK-10-005



More Comparisons
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Measurement vs
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Muon Charge Asymmetry

Muon Charge Asymmetry
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/-Pt, Jet Multiplicity

Good prediction even in extreme conditions

CMS Preliminary, /s=7 TeV, L=5.0 fb™
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Different Event Generators

2

1/0 do/d¢

-t
o

10

102

27/12/2012

CMS Preliminary, s=7 TeV, !_I=§(|) Tb'1

[Ty

e o
N2 LF S -*J*-""'l*:-*“* * *

L | L | L | L | I [ | H
- 2 — I'T, N..=3 .
B ® Data 7
- MadGraph i
| e Sherpa .
ST i o
= Pythia6 (Z2) :x..:?‘.i'i-';i#" o -
B o T s
= . *- #’a-’-'i"-ﬁ" |

. $-- . et 2

b lazp: 5= -+~ - 5WF ¢ )
E_ __ " [e] 0 e £0709: -ﬁ“}‘e ©i0 Z:,"Q‘iﬁ‘ lt‘,f
R i s _

*_p.t-* e
- T
o e

[ I&'\I\'

#*-.t-.#..,-# L 5-1;

0 0.5 1 1.5 2

5 3
AY(Z,)
CMS-PAS-EWK-11-021

AYZJ_
x100

A¢ZJ2
x10

AYZJ



Lepton Universality

"~ ATLAS

Phys. Rev. D85 (2012) 072004

i I L dt = 33-36 pb™’
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anomalous Triple Gauge Couplings

e Neutral TGC are not allowed in the standard

model \Jﬂfﬂ Y

A t-channel

e Observation of either

neutral TGC or deviations

from the SM charged TGC //H““x Vv

would be an evidence of

new physics s-channel
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Number of events / 5 GeV
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Constraints on New Physics
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Constraints on New Physics
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First observation of Z—4l in pp collisions

® Standard candle for four lepton events in
similar phase space to Higgs search

® Theoretical expectations
e BR:4.45x|00

® Cross Section: |20 + 492 {b

[ Final state chanmels [ kT 2e¢2u | T
Irreducible background [pp —+ £7° — 2] [ [l 14 L.46 + (LS
Other (reducible) backgrounds (i (LN s 0L 41001
Expected signal (pp —+ £ —+4f) B 136 12.0 294+ 216 |
Total expected (simulation) (39 138 122 H04+2e
Observed events Soh S [ 2 E 12 28 |

| ield from fit to the observed mass distribubon [ - 136 E38 TI5E30 [ FiE54 ]

¢ x BR(Z — 4¢) = 1257 (stat)}7 (syst) 1] (lumi) fb,

BR(Z — 4¢) = 4.4718(stat) £ 0.2(syst) x 10-5.
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[/ @ 8 TeV
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Conclusion

Precise test of the Standard Model at TeV scale
Significant contribution to PDFs
Stable ground for new physics searches

First W/Z measurement at 8 TeV: more results
upcoming
Results spanning several order of magnitudes

General good level of agreement with NNLO
theoretical calculations

Starting to challenge NNLO predictions



