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• https://lpcc.web.cern.ch/LPCC/

• Facilitate common physics effort of CERN experiments

• Set of LHC working groups
• Unify analysis strategies

• Unify representation of results  helps theorists

• Resolve data inconsistency between experiments
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Minimum Bias and Underlying 
Event Group (“MB&UE”)

• First LPCC group

• Mailing list (join with egroups): MBUE-LHC@cern.ch

• Did a set of baseline measurements in 2009
• Minimum Bias: dNch/dh, dNch/dpT, P(Nch), <pT> vs Nch

• Underlying Event: Nch and pT,sum vs. pT,lead

• Inelastic cross-section

• Revived for increase in energy

• Initially focused on pp

• After discussing collectivity in small systems during the 
last WG meeting in Nov’ 15, proposal to use this as a 
platform for inter-experimental discussions
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Summary of Copenhagen discussion
During workshop in May in Copenhagen, half-day kick-off for this LPCC activity:

https://indico.nbi.ku.dk/conferenceDisplay.py?confId=981

Disclaimer I: Due to the presence at the workshop this includes ALICE, ATLAS, CMS 
and is presently focused on mid-rapidity (LHCb is welcome to join!)

Disclaimer II: the results of this discussion are still being validated by the 
experiments
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Common Plots

• Set of common plots to be prepared for pPb 5 TeV and pp 13 TeV

• These are measured in an INEL>1 event class, defined as
• all events which have at least 2 charged particles with pT > 0.4 GeV/c 

• in the range a) |h| < 0.8 (narrow range, ALICE, ATLAS, CMS) 

• and b) |h| < 2.4 (wide range, ATLAS, CMS).

• Sliced into classes
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pPb 0-10% (largest multiplicity), 10-20%, … 90-100%
0-100%

pp 0-1%
0-10% (largest multiplicity), 10-20%, … 90-100%
0-100%

+ control histograms: number of 

tracks (Nobs) and particles (Nch)

Nch corrected but not unfolded



Common Observable: 
Two-Particle Correlation

• Following the ALICE/ATLAS definition
(division by number of triggers done 
over full event sample)

• pT binning: 0.5-1, 1-2, 2-3, 3-4 GeV/c

• Bin width: 0.1 in Dh and 2p/72 in Dj

• Corrected for tracking efficiency, secondaries

• Output plots (no subtraction)
• 2D per-trigger yield
• Projection to Dj with h gap of 0.8 (2) in narrow (large) h range
• v1…4 from fit vs Nch (corrected), pT
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Common Observable: 
Two-Particle Correlation

• Subtraction procedure (both)
• Template fit

• Peripheral subtraction

• Using 70-100% class for subtraction

• Output plots
• 2D plots after subtraction

• Projections after subtraction

• Extracted v1…4 vs. Nch (corrected), pT
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Common Observable:
Cumulants

• 2, 4-particle cumulant for narrow h range

• 2, 4, 6, 8-particle cumulant for large h range

• No h gap

• All charged particles above 0.4 GeV/c

• Calculate cumulant in 1-track wide bins 
(charged tracks for pT > 0.4 GeV/c) then 
average for the event class

• Output plots
• c2 and v2 vs. Nch (corrected)
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“Validation” Monte Carlo

• Toy studies very important

• Does PYTHIA 8 reproduce non-flow adequately in pp?

• ALICE will implement minijet analysis in Rivet to allow to compare minijet content 
with MCs
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JHEP 09 (2013) 049

Wei Li

Copenhagen WS

Near-side peak yield Away-side peak yield Uncorrelated seeds



Backup
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LHC experimentalists present during the 
discussion in Copenhagen

• ALICE: Christian Bourjau, Christian Holm Christensen, Michele Floris, 
Katarina Gajdosova, Jan Fiete Grosse-Oetringhaus, Constantin 
Loizides

• ATLAS: Jiangyong Jia, Minglian Zhou

• CMS: Maxime Guilbaud
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“Common Plots”

• Idea: measure exactly the same quantity in different 
experiments
• Detectors are different
• Therefore, this means correct measurement to the same quantity
• Minimize corrections, in particular model-dependent corrections

• May sound simple  devil in the details
• Example: dNch/dh

• Primary particle definition: leptons? Strange baryons? (ct ~ few cm)
• Event classes: inelastic, non single-diffractive? Model dependence
• “INEL>0” classes = at least one charged particle within an |h| range 

and above some pT

• Purpose
• Show inter-experimental agreement
• Clearly defined measurement for theory comparison
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Example: dNch/dh for 

events which have at least 

one particle within 

|h| < 0.8 and pT > 0.5 GeV/c



Uncorrelated Seeds ~ #MPI
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