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Early Run III Measurements
… let’s have some fun!



Cross Section Measurements
… What are the Goals?
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• New center of mass energy :)


• SM precision test 


• Constrain PDFs


• Trigger & Physics object validation



The LHC Schedule in 2022
… we are in week 15
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The LHC Schedule in 2022
… we are in week 15
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The LHC Schedule in 2022
… intensity ramp up parameter
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• Intensity ramp will take about 5 
weeks


• Difficult to estimate the 
integrated luminosity as the fill 
length is not known 


• Historical: 3 fills with 20h each

• That means:


• 3/12 bunches: O(1 pb-1) 
• 75 bunches:    O(30 pb-1) 
• 300 bunches:  O(160 pb-1) 



The LHC Schedule in 2022
… luminosity and pileup
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Cross Section Measurements
… What are the Goals?

• Reference: SMP-20-004 or other W/Z inclusive cross section measurements


1. Normalise dataset (luminosity calibration) with precision < 2% using Z(μμ) yield


2. Inclusive W and Z cross sections and cross section ratios with electrons and 
muons


3. Inclusive Z cross section with tau 
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Cross Section Measurements
… What are the Goals?

1. Normalise dataset (luminosity calibration) with 
precision < 2% using Z(μμ) yield

8



Event Selection
… From SMP-20-004
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Fiducial Region Definition
… From SMP-20-004
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Signal Extraction
… From SMP-20-004
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Lepton Efficiency Studies
… From SMP-20-004
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Lepton Efficiency Studies
… From SMP-20-004
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Lepton Efficiency Studies
… From SMP-20-004
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Lepton Efficiency Studies
… From SMP-20-004
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Lepton Scale and Resolution Studies
… From SMP-20-004
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Hadronic Recoil Studies
… From SMP-20-004
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Hadronic Recoil Studies
… From SMP-20-004

18



Hadronic Recoil Studies
… From SMP-20-004
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MET



Hadronic Recoil Studies
… From SMP-20-004
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RECOIL



QCD Background for W
… From SMP-20-004

21



QCD Background for Z
… From SMP-20-004
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PostFit distributions
… From SMP-20-004
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PostFit distributions
… From SMP-20-004
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PostFit distributions
… From SMP-20-004
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Theory
… cross sections and acceptance 

• Total and differential cross sections 


• https://dyturbo.hepforge.org qT resummation at N3LL accuracy and fiducial 
cross sections at N3LO


• https://powhegbox.mib.infn.it NLO QCD and NLO EW


• Use MC at NLO to set baseline and quote differences as systematic 
uncertainty, i.e. scale, resummation, FRS, and also PDF.


• PDFs: CT18, MSHT20, NNPDF3.1
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https://dyturbo.hepforge.org/
https://powhegbox.mib.infn.it/


Tau Leptons (really up for discussion!)
… Object Performance and Validation and / or  Z→ττ cross section

• Tau ID efficiency measurement 


• Tag and probe


• Z→ττ events with Z→ττ/Z→μμ ratio method


• W→τv events (for high-pT τ)


• Observables


• mvis, ncharged, MET 


• Jet → Tau fake rate


• e → tau fake rate


• Tau charge misID


• Tau scale corrections
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DEEP TAU 



Tau Leptons (really up for discussion!)
… Object Performance and Validation and / or  Z→ττ cross section
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Ingredients
… What do we need (to do) before data taking starts?

• Trigger / Datasets


• Identify, check, and potentially implement triggers as well as primary datasets


• Simulated Samples


• Check current requests and add missing samples


• Signal: MADGRAPH and POWHEG at QCD NLO. Try to produce EW@NLO in POWHEG 


• Backgrounds: standard samples for di-boson and top


• Lepton selection


• Check updated lepton definitions with POG


• Establish methods corrections


• Missing ET


• Establish methods corrections 
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Ingredients
… What do we need (to do) before data taking starts?

• Theory and acceptance 


• Recalculated cross sections, acceptances, and systematic uncertainties for 13.6 TeV 


• Analysis framework


• Prepare and/or adopt tools 


• Fitting framework


• Review code and/or migrate to combine


• Z-Counting


• Engage with Z-counting team 


• Documentation


• Start from SMP-20-004 and AN-19-088
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Discussion
…
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