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Introduction

2022 (pp 13.6 TeV)

| CMS BN LHC Delivered: 41.97 fb! |
[ CMS Recorded: 38.48 fb~!

m 2022 pp @ 13.6 TeV 50
n delivered 42.0fb7!
m recorded 92%
m certified 89%

= excellent start of Run-3!
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Electron trigger performance

CMS Preliminary 34 fb-1 (13.6 TeV)
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Jet energy calibration

AK4 PUPPI jets

Run 3 (13.6 TeV)
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= much larger for CHS!
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Simulated jet response
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Muon tracking performance: tag & probe

x10° Passing Probes 7.6 fb” (13.6 TeV, 2022) Failing Probes 7.6 fb™ (13.6 TeV, 2022)
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m tag muon: tight ID, pt > 27 GeV, trigered

m probe muon: good muon track, || <1.6

m passing: matched to track with pt > 10 GeV

m events with OS T&P muons, 70 <m,, <115 GeV,
data until 23 Aug 2022, MC reweighted to match Ny

Efficiency

7.6 fb (13.6 TeV, 2022)
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= excellent efficiency vs pileup
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Z counting: setup

m Z — pp rate measurement in intervals of 20 pb™!
m in-situ tag-&-probe measurement of efficiencies: HLT, tracking, reconstruction, ID
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CMS-PAS-LUM-21-001 &

Z counting: validation @ 13 TeV

m performed with 2017 data linearity: Z counting vs luminosity
. . . 1.031 ‘ CMS Preliminary 1
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= results in backup


http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/LUM-21-001/index.html

CMS-DP-2022-038 =, CMS-DP-2023-003 =
Luminosity measurement
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- arXiv:2303.10680 (submitted to JHEP) &
tt measurement: ana|yS|S Setup

x103 CMS 1.21 /o 1 (136 TeV) x103 CMS 1217 1 (136 TeV) x10* CMS 1.21fb7' (13.6 TeV)
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m combined analysis: dilepton (ep, ee, pp) and lepton+jets (e+jets, p+jets) channels
m event categories: lepton number & flavor, Nj, N
m data from 27 Jul to 03 Aug 2022 = 1.21fb~!
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http://arxiv.org/abs/2303.10680

- arXiv:2303.10680 (submitted to JHEP) &
tt measurement: background corrections
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http://arxiv.org/abs/2303.10680

arXiv:2303.10680 (submitted to JHEP) =

tt measurement: prefit

Lepton ID efficiencies

m with T&P from Z+jets
events in bins of pr, ||

m extrapolation uncertainty

m cross-check: scale factors
as free fit parameters
= agree within unc. (2%)

Jet energy calibration

m cross-check: scale factors
from W mass fit in {+jets

b tagging efficiencies

m free fit parameter
m constrained from using
N, =0, 1, 2 categories

Events / bin

Data / pred.

: 1.21 fb (136 Tev)
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http://arxiv.org/abs/2303.10680

- arXiv:2303.10680 (submitted to JHEP) &
tt measurement: postfit

Source Uncertainty (%) CMS 1.21 fo (13.6 TeV)
Le_pton ID_efﬁciencies 1.6 <= £ 10 Postfit ] o -|Ljets " -i-jets
Trigger efficiency 0.3 * § Data mmtt Single t W+jets

JES 0.7 ‘g’ 104 QCD mmZ+jets mDiboson pgzUncertainty

b tagging efficiency 11 <= a ee Hp ep

Pileup reweighting 0.5 10

ME scale, tt 0.6 10

ME scale, backgrounds 0.1

ME/PS matching 0.1 10

PS scales 0.3

PDF and ag 0.3

Single t background 1.0 - 14

Z+jets background 0.3 f ""E ee(lb) |ee(2b)| upp(1b) |upp (2b)|eu (Ob) [ eu (1b) | eu (2b)|e+jets (1b)|e+jets (2b) | p+jets (1b) | u+jets (2b)
Wjets background 0.0 % 12g= } *

Diboson background 0.5 [aI] H% Ay { {» %) { 5 IrR) ia ry e nigy
QCD multijet background 0.3 3 * * f ¥

Statistical uncertainty 0.5 08 3

Combined unc?rtal'nty 26 06 H.N.m.:} N.m.:,', H.N.m.;", N.m.;", H.N.&', H.N.w.; N.m.:, m.w.m.fo' m‘ﬁ‘m‘[‘o' co.<r.m.$ w.w.m.{g
Integrated luminosity 2.3

Number of jets

result: o = 882 + 23 (stat+syst) &= 20 (lumi) pb
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Summary

m successful start of Run-3
data taking

m jet energy calibration
with PUPPI jets

m excellent tracking
performance

® luminosity measurement:
Z counting and interim
VdM results

m first tt cross section
measurement at 13.6 TeV

B now available at arXiv:2303.10680
(submitted to JHEP) &

Inclusive tt cross section (pb)
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Total integrated luminosity (fb!)

Backup: Luminosity comparison Run 2 vs Run 3

m— 2015, 13 TeV, 4.3 fb !
CMS 2016, 13 TeV, 41.6 fb~!
8ol = 2017, 13 TeV, 49.8 fb~!
m— 2018, 13 TeV, 67.9 fb~!
m— 2022, 13.6 TeV, 42.0 fb !
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Backup: Z counting: 2017 results

z z
s (NhighPU/ NlowPU) (%]

HLT correlation Cyyyr +0.02
Dimuon correlation Cip +0.01
Inner-outer track correlation cpgp ~ £0.01
Inner track resolution F0.15
Outer track resolution F0.01
L1 muon prefiring 0

ECAL prefiring F0.10
Signal modeling up +0.19
Signal modeling down —0.21
Background modeling up +0.16
Background modeling down —0.04
Systematic up +0.31
Systematic down —0.28
Statistical +0.29
Total up +0.42
Total down —0.40

= total integration uncertainty!
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r[m]

PCC: pixel cluster _— PLT: pixel luminosity

Pixel IV

DTs

¢ DT: muon drift RAMSES: radiation
tubes monitoring system

AL Wy

telescope —= conditions monitor

Eur. Phys. J. C 81 (2021) 800 =

Backup:
Luminosity

§ .15 detectors

HF: forward hadron
calorimeter (OC/ET)

HF n=3

BCMIF: fast beam _///

6 9

12 z [m]
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Backup: Luminosity calibration data

LHC beam positions Fill 8381 (pp 13.60 TeV)

Nominal beam position [um]
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- arXiv:2303.10680 (submitted to JHEP) &
Backup: tt measurement: cross section result
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- arXiv:2303.10680 (submitted to JHEP) &
Backup: tt measurement: ep channel
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- arXiv:2303.10680 (submitted to JHEP) &
Backup: tt measurement: ee & pp channel
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- arXiv:2303.10680 (submitted to JHEP) &
Backup: tt measurement: e+jets & p+jets channel

x10* CMS 1.21 fb™! (13.6 TeV) «10* CMS 1.21 b (13.6 TeV) x10* CMS 1.21 fb~! (13.6 TeV)
t+jets channels Bl Z + jets WM tt t+jets channels Bl Z + jets Wt t+jets channels Bl Z + jets Wt
L . P
3 Single t 77 Uncertainty 1.5 Singlet %7 Uncertainty 25 7 % Singlet 27 Uncertainty
2 W+jets ¢ Data < Wjets ¢ Data 220 W +jets ¢ Data
S = Qcp i = Qcp © = QcD
22 = 1.0 S5
Z P <
2 S 2
€ £
3 i & :>j 1.0
0.5
; 1.5 5 T T T T T ;1.5 T
8 g g
s 5 5
L s s R
T T T
a ) a
0550 100 750 200 Sl 3 0 1 2 05 100 200 300 200
Lepton pr (GeV) Lepton n Leading jet pr (GeV)
x10° CMS 1.21 ' (13.6 TeV) x10* CMS 1.21 " (13.6 TeV) x10° CMS 1.21 o' (13.6 TeV)
L+jets channels W Z +jets W tt t+jetschannels Wl Z +jets Wt 15| teietschannels B Z + jets W
15 Singlet %7 Uncertainty Singlet %7 Uncertainty : Singlet 77 Uncertainty
3 W +jets ¢ Data W +jets ¢ Data W +jets ¢ Data
S, = QcD o = QcD 210 = QCD
29, £ £ p
£ 2 K3
e = u
Wos 0.5
515 515 gl
4 o ) o
1o z Z Z10 V/#/W//»V/////I/W/W/ 10 »
8 8 g
05 -2 -1 0 1 2 05 3 4 5 6 7 8 9 05 0 1 2
Leading jet n Number of jets Number of b jets

First CMS results at 13.6 TeV | Joscha Knolle, Moriond EW 2023 22


http://arxiv.org/abs/2303.10680

