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Underlying Event (UE)

B In the context of event simulation the Underlying Event
refers to everything that does not originate from the main
nard scattering
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Underlying Event (UE)

B In the context of event simulation the Underlying Event
refers to everything that does not originate from the main
nard scattering

B Experimentally we measure
guantities which are sensitive to
UE: particle production within a
region which is perpendicular
to the direction of the main
scattering
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Initial observations, ATLAS results
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Properhes of UE

I Transverse region Away region Towards region
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Multiplicity density of primary charged-particles (number
density) as a function of the largest transverse momentum
(leading charged particle) of the event
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Properties Of UE

I TransVerse region Away region Towards region
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Evidence of the impact parameter dependence in the
hadronic collisions: the harder the pr scale is, the
more central the collision
GOAL: Understand the energy dependence of the guantities
sensitive to the underlying event
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Properhes of UE

I Transverse region Away region Towards region
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Properhes of UE

Transverse region Away region Towards region
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Properhes Of UE

Transverse region Away region Towards region u E+l et
P . 1 GeVic - 4 pp Vs =13 TeV (scaled) -
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B Interesting scaling of the number density as a function of
the leading pr. The effect is unveiled once the number
density is scaled according with the change of the
average multiplicity wrt pp at /s = 0.9 TeV

B Same factor for regions sensitive to different physics
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Properties of UE
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ALICE, JHEP 07 (2012) 116
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Properties of UE

momentum

l PYTHIA 8 21 2 reproduces the scallng propertls

'ALICE, JHEP 07 (2012) 116

'm The scaling also holds for the summed transverse |
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Vs dependence of UE vs MB
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Within uncertainties, we obtain the following approximate
relations:

UR! TeV <chh/d77>O'9 eV ~ UE09TeV g7 TeV <chh/d77>O'9 eV
(ANep /dn) 13 TeV (dNen/dn)7 eV

UE: mean multiplicity in the transverse region (prleadina>7 GeV/c)
(dNg, /dn): inclusive average multiplicity for the specific event
class, e.g. events with at least one charged particle within |n|
<2.5 and pr>0.5 GeV/c

Therefore, UE  would be little dependent on /s
(dNen/dn)
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Similar effects in MP|
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Similar effects in MP|
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Similar effects in MP|
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UE / (dN_/dn2r)
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FPOS 3.2 predictions
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FPOS 3.2 predictions
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EPOS 3.2 predictions
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FPOS 3.2 - PYTHIA 8.2
vs ATLAS data
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Multiplicity distributions associated to UE
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Nch distributions of UE
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m/Kip pr distributions 0 UE

B prleading >10 GeV/c charged particles within |n|<2.5
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Incluswe Charged parhcles

Ratio to 0.9 TeV (ch)

Difference caused by
increase of Nmpi

Yield;p Vs=13TeV

YieldPP Vv5=0.9 TeV VSPT

YieldPP Vs=7TeV

YieldPP Vvs=0.9 TeV VEPT
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Incluswe charged parhcles
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Inc\uswe Charged parhc\es

2.5F

Ratio to 0.9 TeV (ch)
N
L | L

~Same slope (same or|g|n)

B Remaining hard component

B To remove the remaining jet contamination (from UE)
we can compute the ratio: UE(ppT)
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UE/Jet ratio
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|[dentified particles
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summary

B The impact parameter dependence of the underlying event (=activity
in the transverse region vs preading) was studied as a function of /s

B The UE activity in central pp collisions (high preading values), scaled
to the "MB" inclusive average multiplicity, exhibits a little increase
with v/s (=10% from 0.9 to 13 TeV). Therefore, the ratio UE/< dN/dn ) is

sensitive to the collision centrality

B PYTHIA 8.212 (tune Monash 2013) reproduces the behaviour of data.
The scaling properties observed at measurable particle level are also
observed at partonic level

B The multiplicity distributions associated to the underlying event obey
a KNO scaling
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BACKUP
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KNO scaling of UE?

& Check with PYTHIA 8.212 + FastJet 3.1
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UE studies
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How to study the new
ohenomena in pp*
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Fromm MC we know that different sensitivities can be achieved
depending on the pseudorapidity region
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Same effect in MP|
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EPOS 3.2 vs PYTHIA 8.2
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