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Introduction: W/Z physics

 Precision tests of Standard Model

Events / 2.0 GeV
)

» Clean leptonic final states
* High production cross sections
* Measurements constrain PDF fits

 Today

Inclusive W and Z production cross sections at |3 TeV

Differential Z cross sections at |13 TeV
W and Z transverse momentum spectra at 8 TeV
Differential Drell-Yan cross section at |3 TeV
DY forward-backwards asymmetry at 8 TeV

Charge asymmetry in W* events at 8 TeV
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Inclusive W/Z at |3 TeV

43 pb-!' of early 2015 data

CMS-PAS-SMP-15-004

Z—1l: two energetic, isolated leptons
* require 60 < my < 120 GeV
» cut and count (background < |%)
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W —lv: one energetic, isolated lepton
fit Et distribution with recoil-
corrected signal template, QCD,
and EWK+tt backgrounds
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Inclusive W/Z at |3 TeV

CMS Preliminary

43 pb' (13 TeV)

o4+ Observation, uncertainty (exp., exp. ® theory)
Uncertainty (lumi)

Theory: FEWZ (NNLO), NNPDF3.0

Observation: NNPDF3.0
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* Compare total (left) and
fiducial cross sections with

NNLO prediction

* Luminosity and other
correlated uncertainties
cancel in ratios of cross

sections

Good agreement between theory and observation
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Differential Z at |3 TeV

CMS-PAS-SMP-15-01 |
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Differential Z at |3 TeV

* Also calculate observable x10°

2.3 (13 TeV)
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CMS Preliminary 19.7 fb™ (8 TeV)
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Diff. W/Z pr at 8 TeV
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Diff. W/Z pr at 8 TeV

Compare data
with ResBos,
POWHEG,
and FEWZ
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agreement
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Diff. W/Z pr at 8 TeV

 Also measure ratio of cross sections Z/W and W-/W~ for each pt bin
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Generally good agreement between data and prediction
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Diff. Drell-Yan at |3 TeV

2.8 fb! of 2015 data

* Muon channel only

* Differential measurement of

Y*/Z—1l as a function of my
« |5 <m; <3000 GeV
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CMS Preliminary

—e— Statistical = —=— Total Systematic
Luminosity Acceptance
—a— Efficiency SF
—a— Detector Res.
—— Background A
FSR

—
o
)

Relative Uncertainty (%)
— o

—
<
IIII|

¢
| | | | | | | | |

30 40 100 200 1000 2000
m [GeV]

N
o

2.8fb"' (13 TeV)
I —

C i
= .
0O 10 .ECMS Preliminary o '« data 3
w S
i CIy*/Z — pu
5
S 10k B WAHW
B 10°f I EW
=
(- 10°
L
10°
10
’
107
o) 16 | R
o b I
N -
o L i 3
S osE SO N U N O A E
0.4E groeerp e gt vt ! ! |
= 20 30 100 200 1000 2000
m [GeV]

Efficiency and background
uncertainties dominate,
Statistics-limited at high mass

CMS-PAS-SMP-16-009


https://cds.cern.ch/record/2205152

Diff. Drell-Yan at |3 TeV
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* Good agreement
between data,

aMC@NLO, and
predictions
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DY Forward-Backward Asymmetry at 8 TeV

19.7 fb (8 TeV)

19.7 pb-! at 8 TeV
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Charge asymmetry and diff. W at 8 TeV

Eur. Phys. |.C 76 (2016) 469

18.8 pb! at 8 TeV

* Muon channel only

* In each n bin, calculate
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Summary
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* |Inclusive and differential W and Z boson

cross section measurements and ratios
with |13 and 8 TeV data
* Generally good agreement with theory

* Full list of CMS results:

CMS rreliminary
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* And many analyses in progress!
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