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PHENOMENOLOGIST POINT OF VIEW
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EXPERIMENTALIST POINT OF VIEW

[ CLEAN EXPERIMENTAL SIGNATURE ] [ BACKGROUNDS FOR OTHER ANALYSES ]
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e | eptonic decaysto e/u — 1D eff. ~1% * Higgs boson analyses
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W AND Z CROSS SECTIONS AT LOW PILE-UP AND HIGHER ENERGIES

[ UNDERSTAND MODELLING OF EWK BOSON PRODUCTION ]

4 N
e Available calculations up to NPLO (QCD) + NLO (EW)
e Sources of experimental uncertainties:
- luminosity
momentum and recoil resolution
L lepton efficiencies y
[ AVAILABLE DATA ]
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- Better recoll resolution

- Lower QCD multijet background
e Run 3 data at 13.6 TeV (partial dataset, ~5.04 pb1)

- Unprecedented energy regime to be testeo
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W AND Z CROSS-SECTIONS AT 5.02 TEV AND 13 TEV SMP-20-004
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e Object selection: identify one (two) prompt, Observed 689131 561870 72040 1016318 796731 128889
energetic and isolated lepton(s) Signal 91760770 467820680 71520 £270 923620+ 960 7086801840 128390 + 360
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_ y Post-fit event yields @ 13 TeV
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W AND Z CROSS-SECTIONS AT 5.02 TEV AND 13 TEV

SMP-20-004
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other experimental unc. ~0.3%

energies

— extract cross-section and cross-section ratios
o [ uminosity unc. at 5.02 TeV (13 TeV) 1.9% (2.3%),

o (Good agreement with NNLOpredictions at different

) N Wt sty W =07 Zo0H- WE =S4Ty WE/Z WH/W-,
* Total 0.32 0.34 0.37 0.26 0.25 0.40°

) . .Efﬁc1ency (stat) 0.23 0.21 0.26 0.17 0.11 0.30°
.rl.gée}i)reflfe.cér}e°c:ﬁ6n°..”..”..”.”..””””””””””””001

QCD multijet (syst) 0.11 0.15 0.12 0.09 0.15 0.19

MC sim. stat 0.10 0.12 0.11 0.08 0.13 0.15

EWK+tt cross section 0.08 0.10 0.02 0.09 0.07 0.03

PDF + ag 0.05 0.07 0.03 0.05 0.05 0.07

Efficiency (syst) 0.04 0.05 0.09 0.04 0.06 0.01

QCD multijet (stat) 0.04 0.04 0.03 0.03 0.04 0.06

Hadronic recoil calibration 0.02 0.02 0.02 0.02 0.03 0.01

ug and up scales 0.01 0.01 0.01 0.01 0.01 0.00
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Post-fit uncertainties @ 5.02 TeV
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Z CROSS-SECTION AT 13.6 TEV
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EXTRACTION OF sin” 6’ AT 13 TEV SMP-22-010

[ FUNDAMENTAL EW PARAMETER ] [ EXPERIMENTAL ASPECTS )
~ N : e h
e Relates masses of EW bosons + govemn strength of EVW e Study final state leptons angular distribution in NCDY

iNnteraction events, using Collins-soper frame
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EXTRACTION OF sin” 6’ AT 13 TEV SMP-22-010

[ FUNDAMENTAL EW PARAMETER ] [ EXPERIMENTAL ASPECTS ]
4 ) 4 ] ] ] _ | )
e Relates masses of EVW bosons + govern strength of EW o Study final state leptons angular distribution in NCDY
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EXTRACTION OF sin” 6’ AT 13 TEV SMP-22-010

[ ANALYSIS STRATEGY ] Central-Central Central-Forward:

4 )
e FUll Run 2 dataset, pp collisions at 13 eV é

o Different dilepton final states — leverage dilution

i reduction at high |y,, ) e || < 2.4 ee,: 2.5 < |n| <2.87

ee. |n| <2.5 ee,; 3.14 < |n| <4.36
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[ BACKGROUNDS & UNCERTAINTIES ]
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| | | | S . o 0 B
* W + jets: simulation corrected with FF from data | 2 ™ 0 poof
. . 10* !
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e Theory: QCD Scales,p?’ﬂ model, QED FSR, 60 80 100 120 140 4 05 0 05 1
virtual EVW, PDFs m,, (GeV) COSOyy,
- J Notable data/MC agreement in all the phase-space
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EXTRACTION OF sin” 6’ AT 13 TEV SMP-22-010
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EXTRACTION OF sin” 6. AT 13 TEV SMP-22-010
CMS Preliminary 59 fb™' (2018, 13 TeV)
TEMPLATE FIT RESULTS £ fw ]
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4 Y ] | | ) 0.2~ Paa . . . f &
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eg 7307 816 984 23157 :l: 31 10 15 9 27 8 4 6 6 3 ........................................................................................... —
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SUMMARY

[ PHENOMENOLOGIST POINT OF VIEW ) DRELL-YAN MEASUREMENTS IMPORTANT
i k ASSETS FOR THE LHC PHYSICS PROGRAM

 Feedback experiment <> theory

fundamental C M S

3 | | | « |
» Entered the N”LO era for both ME | —— Theory (N3LO QCD, MSHT20an3lo) & pp-Z/y* + X=4L, 60 < my < 120 GeV .
calculations and PDF determinations QCD scale uncertainty L ppoWH + Xty
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* Precise PDFs determination becoming
more and more important
N\ _J

-
N

Inclusive production cross section [nb]
00

10 8TeV, 19.7fb~ !, EPJC 75 (2015) 147 (2)

[ EXPERIMENTALIST POINT OF VIEW ) 8TeV, 18.2pb~1, PRL 112 (2014) 191802 (W)
- ~ . 13TeV, 206 pb~?, To be submitted to JHEP (Z, W)
 Many recent measurements already

reached (surpassed) the LEP precision O

era A
* Refine techniques and understand of

detector at high level 2| =
* Many new results in the pipeline: stay — - | |

tuned! 2.76 5.02 7/ 38 13
- - Vs [TeV]
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