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Introduction and analysis overview

First measurement of the tW process at 13.6 TeV and one of the first measurements done in Run 3
using the full 2022 dataset with 34.7 fb™1 of int. luminosity. 9 w9 ¢

e Reference: CMS-PAS-TOP-23-008.

b
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Inclusive cross section measurement

 To discriminate between and tt events, two Random Forest (RF), one in the 1j1b region and
the other in the 2j1b region, are trained using the kinematic properties of the events.

« To extract the signal, a ML fit is performed using the two RF output and the subleading jet p; in
the 2j2b region.
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https://link.springer.com/article/10.1007/JHEP05(2021)278
https://link.springer.com/article/10.1007/JHEP05(2021)278

Inclusive cross section measurement

*  Measurement dominated by
systematic uncertainties.

*  The main difference between tt
and is the additional b jet that
is present in tt, thus:

» The leading uncertainties are the
ones associated with the jets
energy and b tagging. But also,
the normalisation of the second
leading background: Non-W/Z
(misidentified leptons).

—e— Fit constraint (obs.)
Fit constraint (exp.)

+10 impact (obs.) —— -1o impact (obs.) CMS

+10 impact (exp.) -1 impact (exp.)

JES - absolute
JES - flavour QCD (b jets)

N IPrelh'm{n ary

Non-W/Z normalisation

b tagging

Underlying event

ME/PS matching (tf)
Electron ident. eff.
Colour rec. (QCD-inspired)

JES - relative sample (2022PostEE)

Top P, reweighting

b tagging (2022PostEE)

Electron reco. eff.
Trigger eff. (2022PostEE)

Luminosity

VV+ttV normalisation

JES - relative sample (2022PreEE)

Initial-state radiation (tf)
Pileup

JES - BBEC1 (2022PostEE)

tw T scale ;

Alejandro Soto (on behalf of the CMS Collaboration) | MoriondEW: Measurement of tW at 13.6 TeV



Differential measurements

Measurement performed in the 1j1b region vetoing events with

low energy jets (loose jets).

Signal extraction is performed by background subtraction.

Unfolding from detector level to particle level is performed using
TUnfold (JINST 7 (2012) T10003).

We measure the following observables:

pr of the leading lepton.
pr of the jet.

Ap(e, ).

pz(e, 1, jet).

m(e, u, jet).

mr (e, i, jet, piss).
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https://iopscience.iop.org/article/10.1088/1748-0221/7/10/T10003

Differential measurements
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Summary
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«  With respect to the differential measurements,
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Back up
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Inclusive measurement - 1j1b MVA training variables
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Differential measurement - data/MC comparison
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Differential measurements
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