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Motivations (1/2)

0 High-multiplicity pp and p-Pb collisions show effects similar to the ones
observed 1n heavy-1on collisions (attributed to the formatlon of a QGP)
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https://www.nature.com/articles/nphys4111
https://journals.aps.org/prc/abstract/10.1103/PhysRevC.99.024906

Motivations (2/2)

0 How do we pinpoint the underlying mechanisms of collective behaviour?
O Can we test pp (strings, Mult1 Parton Interactions) vs A-A(hydro) 1deas?
O Study particle production from different underlying mechanisms:

0 Hadrons produced from hard scatterings form azimuthal back-to-back
cone-like structures

0 Hadrons from soft interactions 1sotropically distributed
O We use Spherocity to 1solate 1sotopic from jetty-like events

O In addition by studying the activity in the Underlying Event, we want to test
how these effects (strangeness enhancement, radial/anisotropic flow) depend
on the MPI activity
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ALICE at the LHC

arXiv:1402.4476
AN The dedicated detector at the LHC for

—_—

LT T tracking and PID from ~150 MeV/c up
) 10 20 GeV/c 1n high-multiplicity
. ar 4 i environments
i
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https://arxiv.org/abs/1402.4476

ALICE at the LHC

B~ | arXiv:1402.4476

The dedicated detector at the LHC for
tracking and PID from ~150 MeV/c up
. to 20 GeV/c 1n high-multiplicity

2 environments

i e VO =VO0A + VOC
. §- 0 Forward scintillator hodoscopes
PE D VOA(2.8 <n<5.1)
0 VOC (=3.7<n< —1.7)
O Trniggering, background
suppression and multiplicity

estimator 1n the forward region
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PID with ALICE

arXiv:1402.4476 TPC

mmsias s s e O 0 PID based on dE/dx
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In this presentation:

; n/K/p, ¢ - KK
=7 (EY) - AN + 7 (x)
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PID with ALICE
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Unweighted Transverse Spheromty (Sp T_l)

6 e
O Useful to identify different event B ssf fsesmiaen 0 pisermor
1 g 9 ;_ Spherocity classes —
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Harder events with SgTzl

ALICE, EPJC 79 (2019) n0.10, 857
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P spectra of 1dentified particles
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Forward VO) vs mid- raldlt

y (CL1) mult. estimator
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strangeness
enhancement by
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O Neither MC generator
can predict the evolution
with pr
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Relative Transverse activity (Ry)

[ Sensitive to the Underlying Event (P. Skands et al.,
Eur. Phys.J. C76 (2016) 299)
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https://link.springer.com/article/10.1140/epjc/s10052-016-4135-4
https://arxiv.org/abs/1910.14400

Sensitivity of (MPI)to Ry

25Eur.Phys.J . C76 (2016) 299
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Summary

O Transverse Spherocity can be used as a tool to disentangle soft and hard QCD
events based on their topology

O Preliminary results indicate that Sé’ =1 together with the mid-rapidity estimator

CL1 can give a clearer image of particle production in high-multiplicity pp
collisions

O Ry can be used to quantity the UE activity in the Transverse region

0 Ratios of 1dentified particle yields in the Toward and Transverse regions were
measured as a function of the UE activity

O In general, no dependence of the particle production on Rywas observed 1n
the Transverse region

O The hard component 1n the Toward region increases with the UE activity
Omar Vazquez Zimany1 School’19 17






e PYTHIAS Monash 2013 gives a good description of the number
density 1n both regions, Toward and Transverse.

¢ |n the MPI implementation of PYTHIA, tagging hard
scatterings with high-p particles biases the events towards low
impact parameter collisions, and, hence higher number density.
Phys. Rev. D 36, 2019

e [ow impact parameter pp collisions yields saturation of the
MPI activity.

e A recent study showed that both data and PYTHIA still show a

rise of the UE activity with increasing p)** and how CR

contributes to that behaviour.
arxi1v:1809.01744
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LUND
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e Clear dependence of the number density in the jet pedestal region as a function of Vs

¢ An ordering in the region below 5 GeV/c among the three collision energies 1s observed. The lowest energy has the
highest number density relative to the plateau.
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The average transverse momentum 1n
the Transverse region rises steadily
as a function of the UE multiplicity.

While at low UE multiplicity,
PYTHIA and EPOS LHC predict
compatible average transverse
momentum, both predict softer
activity than data.

In the limit of high UE, both MC
generators fail to describe the data.
Furthermore, the deviations have
opposite signs for the two models.



