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Introduction

Data up to 2022-08-23 2022 (pp 13.6 TeV)
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About 10 fb! collected by CMS at /s = 13.6 TeV
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Run-3: an upgraded endeavor

¢+ Numerous upgrades during LHC
BEAM PIPE PIXEL TRACKER
|O n g S h U td OWﬂ 2 Replaced with an entirely new one All-new innermost barrel pixel layer,
compatible with the future tracker in addition to maintenance and repair
upgrade for HL-LHGC, improving the work and other upgrades.
.F H L L H C d ' vacuum and reducing activation.
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Run-3: upgrades continued

>

Inst. luminosity

[Hz/ub]

Luminometers: 3 separate inst. lumi measurements

<

BCM1F scan results

BCM1F: more channels, silicon diodes for Run-3

BCM1F beam profile
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Top pair production in Run-3

Oy rises to 921 pb at /s = 13.6 TeV

(from 834 pb in LHC Run-2)

Early opportunity to distinguish physics
at the new energy frontier
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Strategy & dataset

Dataset

¢ 1.20 fb14/- 6% of certified data

CMS presents a measurement of o, using a

new technique, specifically designed for early data collected from 27 July to 3 August

* Value & uncertainty come from emittance scans
cross-checked by new Z-boson counting method

¢ Channel combination constrains lepton ID

& b tag efficiencies in situ: Expected pileup from
Data up to 2022-08-23 2022 (pp 13.6 Tev. measured lumi & LHC default o,
H N 1000f o pem T
ee, Ui, ey, etjets, utjets " ems = uemem i |
2 800 gm Online »
¢ Avoids the need for some general-purpose g 1.2 fbt :
calibrations g 7
35 400 £,
¢ Can be adapted to future precision g . I
measurements £ 14 ¢

oo o We W W a i Wi v el ved B RRRS Y e ® o *® ®

Mean number of interactions per crossin
Date (UTC) p 9

08.09.2022 Run-3 at CMS: updates and first results | Evan Ranken 6



Lepton selection

* ID scale factors (SF) depend on lepton kinematics, but these variables are
not needed for a simple cross section measurement

¢ Synchronize object selection between channels so that lepton offline
efficiencies €, and €, factorize, e.g.

- eeyield ~¢€2 —e+tjets yield ~ ¢,
- epyield ~ €€, — p+jets yield ~ ¢,
- pp yield ~ €2

¢ distinguishes the effect of lepton ID efficiencies from Oy

+ Fit analysis-specific scale factors in situ, without general-purpose ID efficiency studies
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Object selection

¢ Lepton selection:
. pr> 35 GV o Lepton+jets channel:
. Tight cut-based IDs (70% signal efficiency) define hadronic W with 2 highest p; non-b-tagged jets
ported from Run-2 — use for coarse jet energy calibration (JEC)
¢ Jet selection: AK4 jets (sensitive to large discrepancies in data/MC)
= pr > 30 GeV

= b tagging: Deepjet algorithm

L
= Bin content follows binomial distribution in € Fiievenis S .
tagging efficiency E FAKAets (p,. > 30 Gev) >
Ny _ N. ..—N, [|—DeepJet | <
€ 8 (1 - eb) brjet Tb-tag 10°E — peepcsv | S
H—bvs udsg |- .
i|--bvsc 8
+ Dilepton: at least 1 jet | * Lepton+jets o= =
- 1 B H
ee, up at least 1 b-jet at least 3 jets B @
. 5 - D
e“’: no b—tag req uirement at |east ]- b_tagged Jet 10— ,',‘I:::: :::i::::li:::r:: ‘((.I. ::I :; ‘I:“: ::/::-i'::'l'..:I::::I::::....I.‘.;.I...I...I.. B : I I :‘I:: ::::‘::::::::I::::i:::i::::‘::::::':‘:: :I: = \</
0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
b-jet efficiency
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Other corrections and backgrounds

Pileup Non-prompt lepton background (QCD)
o Reweight based on 3 pileup-related variables: ¢ data-driven estimation
- N_._ ¢ Use lepton isolation sideband, 1-jet sideband
= Tracker energy flux
. : 1e4 CMS Prelimin. 1.20 fb ™! (13.6 TeV)
Calorimeter energy flux v e T o ]
W+ jets  pmm tff+jets
25 mm singlet s Uncertainty
I QCD ¢ Data
0 2.0
. . $15
Drell Yan normalization o
©  Background content depends on b-jet multiplicity 0 )
0.0 - -~
o Check against data-driven estimate: 3L !
ratio of Z events inside/outside Z-peak sideband S 10 pr—————t i
8 0.5L— : '
¢ Consistent with unity Y umberotjes
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Control plots: dilepton
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Control plots: dilepton
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Control plots: lepton+jets

1e4 CMS Preliminary 1.20 fo~! (13.6 TeV) 1e4 CMS Preliminary 1.20 fo™1 (13.6 TeV) 1e4 CMS Preliminary 1.20 fo™* (13.6 Tev) 1e4 CMS Praliminary 1.20 fo™ (13.6 TeV)
T T T T T T e T T T T = T T T = T T T T
single-e channel . 7+ et . 1 dilepton single-u channel BN Z+jets WMt dilepton single-e channel . 7 et mm i dilepton single-p channel B 7 +jets Wt dilepton
12r Wtjets  mmm f+ets ; Wjets gt f+jets Wtjets  mmm i fejets Wtjets i r+jets
> 10t BN Singlet <o, uncertainty | > . QCD 72 Uncertainty | BEm Singlet s Uncertainty . QCD /7 Uncertainty
g . [___eles] 4 Data g [ Single t & Data . QCD ¢ Data 0 Single t ¢ Data
S 0.8 1 S 1.00 2 2
= =z 2 —~~ % g 1
O Zos {  gorst w0 b &
g g +
c Z 04 g 3 050 ) i
1 25k - —
O 0.2 0.25
+ 0.0! . 0.00 0
q) 3 15 T T T T T T T 3 15 T T T T T T T Z < 15 T T T T T T b 15 T T T T T +
o g 2
— S0 —— S0 S0 PR 5.,
5 PR oy 5 YRR T W ; * L] w L + ; L] (] . w Ld L)
= b fi bl
805 . L 1 L L L Baos L 1 . L 1 . L 8o5l— A . L ) . L 8 0.5 b— . . L ) . L
0 25 50 75 100 125 150 175 200 0 25 50 75 100 125 150 175 200 3 4 5 6 7 8 9 3 4 5 ] 7 8 9
Lepton pr (GeV) Lepton pr (GeV) Number of jets Number of jets
1e4 CMS Preliminary 1.20 fb~1 (13.6 TeV) X ) .
single-e channel | g 74 jots  mmm i dlepton led CMS prefiminary, 1207 (136 Tev) led CMS Preliminary 1207 (13,6 TeV) led CMS Praliminary 12071 (136 Tev)
1.2+ ) Wjets g  L+jets single-u channel BN Z+jets WMt dilepton al single-e channel BN 7 +jets N tdilepton | 5 single-u channel B Z4jets W tdiepton ]
> W Singlet s, Uncertainty 1.50r Vi Wijets  mmm tfitiets | Wtjets  mmm tf+jets “ Wtijets  mmm tt+jets
v 1.0} __elai] # Data 1 > 1951 . QCD /s Uncertainty | B Singlet s/ Uncertainty 4t . QCD 777, Uncertainty
g g . [ Single t & Data 3r . QCD ¢ Data 4 0 Single t ¢ Data
- G 2 “n ¢ £3f -
g 3 ) I, I
o i 2 = i @[ ]
- U @
GJ " — 1} ] Al |
L] . / 0 . " a 0 " " a
5 1.5 : T T . ‘ : - : ‘ . . . i ‘ .
i 3 15 Z z 15 T T T T b 15 T T T T
& 1.0 S " P ) + g = 5 £
N - R Y e L] :;10 DA T 20 e e e A e 2 T 4 ;10 = ;10 - .
- = o il
8os ” : ! . . : S os : L : : . . : Sos . - . . - 8os - ‘ . ‘ y
50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400 0 1 2 3 4 0 1 2 3 4
Jet py (GeV) Jet pr (GeV) Number of btags Number of btags

08.09.2022 Run-3 at CMS: updates and first results | Evan Ranken 12



Analysis binning

+ Channels defined by
lepton content

— further separated by
b jet content

— coarsely binned in
N.

Jet

+ Final binning g8
(pre-fit) \‘Q 2

+ Note:
No lepton SF applied,
No associated unc.
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Statistical methods

¢+ Maximum likelihood (ML) fit: £ = | [ Loin, Lo = r[nbin

bl s ({0} + 0 ({0:1)] < [T picen)
bin (
¢ Statistical fluctuations: AeA s = signal
TlnjA] = = &
— Poisson distribution n. b = background
¢ Normalization uncertainties: {01} = nuisances
— log-normal distribution pi(gi) = penalties
¢ Binned shape effects: _ _
. Jet calibrations:
— template morphing
o Lepton scale factors: ¢ Only preliminary calibrations available for 2022 data
— floating parameters (flat pdf) ¢ We use a coarse calibration based on hadronic W

mass for the nominal case (4 standard uncs.)

¢ Difference with preliminary calibrations taken as an
externalized uncertainty
08.09.2022 Run-3 at CMS: updates and first results | Evan Ranken
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Result

o = 887173 (stat + sys) -

- 53(lumi) pb
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\ Jet energy scale 1.6
10 b tagging SF 1.5
10 ME/PS matching 1.1
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. 1s combined likelihood fit 4
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Conclusion
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First measurement of top quark production by CMS at 4/s = 13.6 TeV!
o = 887193 (stat + sys) + 53(lumi) pb o OF e 1

(online very soon!)
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http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/TOP-22-012/index.html
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