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Selection biases
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Underlying event and R el
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Leading particle

w‘

In pp collisions, the underlying event (UE) refers to everything
that does not come from the hard partonic scattering

Relative transverse R N
activity classifier T~ ( TS>

Transverse
/3 < |Ag| < 2n/3

Transverse
/3 < |Ag| < 2n/3

with NCES: multiplicity in the transverse region

v Away
Ap| > 27/3

Eur. Phys. J. C 76 (2016) 1-12

* By definition Ry is expected to be a “jet-free” multiplicity estimator

+ The neutral-to-charged particle yield in the toward and away region is not | Ap | = | p5°° — qptrig |
biased at high-R values

More details about multiplicity estimators in
Sushanta Tripathy’s talk (11/20 at 9:50 h )
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The ALICE detector in Run 2

'ALICE

| a. ITS SPD (Pixel)
- : b. ITS SDD (Drift)
pemnsiaw i mvs mm ara¥A _ ¢ SD (Strip)

L — 4 ddm

,. ) Md e. FVIU
—— Main detectors
| used in this work
® © | —

ITS: primary vertex, pile up
rejection and tracking

TPC: tracking

ONOARLN -
o
@)
M

DCal
9. PHOS, CPV
10. L3 Magnet
11. Absorber
12. Muon Tracker
13. Muon Wall
14, Muon Trigger
15. Dipole Magnet
16, PMD
17. AD
18. ZDC
19. ACORDE

VO0: triggering and background
rejection

ALICE Schematics
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Analysis details
Corrections

The raw pr spectra as a function of track

multiplicity were corrected for multiplicity
using a Bayesian unfolding

The raw prspectra as a function of Ry

fully corrected multiplicity were further
corrected for:

Efficiency: Data-driven-tracking efficiency

Secondary contamination: from different
sources such as weak decays and
material interactions

MPI@QLHC 2023

Systematic uncertainties

These were divided in Rr-dependent uncertainties (*)
and Rrindependent uncertainties

uncertainty (%)

Source
pp p—Pb Pb-Pb
pr (GeV/c) 05 70 |05 70 0.5 7.0
track reconstruction and selection* 1.5 35 (14 1.2 2.5 1.4
mult. dependence of tracking efficiency* | 3.0 3.0 | 3.0 3.0 30 3.0
MC non-closure* 30 3.0 |30 3.0 3.0 3.0
matching efficiency 04 03 | 1.1 06 0.8 0.9
particle composition 03 13 |05 1.2 0.3 0.7
secondary contamination 0.1 negl. | 0.3 negl. | negl. negl.
material budget 03 02 03 02 0.3 0.2
Total 45 57 |46 4.6 50 4.6
Paola Vargas 21/11/2023




Instituto de
Ciencias
Nucleares
UNAM

......

x/ large Ry

1'_/\ 3T T T T T T L 1 T T T T T T 11 T T T T T T —
O 102 pp Vs=5.02TeV 1 - ALICE -
10 1 1 4 AN S TN e

% Toward - Away : Transverse 1KY e el
O

vl_ 1 - RS

Q - e

o (ND) ==

"X 107°F ALICE: 2.85 « 0.10 T i

ZO L PyTHIA 284 | 8<p, <15GeVic

S o4 ' EPOS: 268 1P, = 0.5 GeV/c, Inl <0.8

0 L Solid line: PYTHIA 8.244

V|— ¥ Dashed line: EPOS LHC

QC

VI

o

@)

)

O

© 107

o

[0 _

S 3

@)

& ok

@)

e

@)

5

as

]

MPI@QLHC 2023 21/11/2023 3

Paola Vargas



Instituto de
Ciencias
Nucleares
UNAM

Ratio to 0=R.<5

Ratio to model
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(ND)
ch
= ALICE: 2.85 = 0.10

- PYTHIA: 2.84
EPOS: 2.68

- 8< /otT”g <15 GeV/c
T pT = 0.5 GeV/c, Inl <0.8

ALICE

Transverse

| Solid line: PYTHIA 8.244
¥ Dashed line: EPOS LHC
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o For pr < 4 GeV/c, the pp spectra in the away and

toward regions relative to the Rr-integrated event class
exhibit a Rp-dependence. This effect can be attributed
to the presence of collective radial flow

* For pr > 4 GeV/c, the spectral shapes in the away and

toward regions are found to be almost independent of
Ry
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1* The p specira in the transverse region harden with

increasing R1. Autocorrelations are relevant in this
region Phys. Rev. D 104 (2021) 016017
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1* The p specira in the transverse region harden with

increasing R1. Autocorrelations are relevant in this
region Phys. Rev. D 104 (2021) 016017

|« In general, PYTHIA8 describes data better than

EPOS-LHC
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pr-spectra as a function of R; el
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In general, PYTHIA8/Argantyr describes data better than
EPOS-LHC except for the transverse region

Same features like in pp collisions for:
:  all the three topological regions

MPI@LHC 2023 Paola Vargas 21/11/2023 9

Ratio to model



https://journals.aps.org/prd/abstract/10.1103/PhysRevD.104.016017

Instituto de

UNAM

pr-spectra as a function of [y s

i wrerte, PN A p SR
A " ‘s,

Y LR A

O TRy

I/\G 10° Pb_Pb \(s_NN = 5.02 TeV I,t.\|_|cl|5 R
% 10° Toward Transverse E N A0t
QL L
S - (NT)
5 107F ALcE: 27652+ 17.97 E e - 15 Gavie ¥ = * [For pp < 6 GeV/c, the py specira for all three
S i POS: 195.30 § Pr =05 GeVie, i <02 T 1 topological regions are qualitatively similar to that of pp
To) 10 _ | | | I- 0_(_')IS,I-'~,’TI<0_5I __ ISolid Iline: PIYTHIAI\ 8.24:1 (Ang;an’[yr)I __ | | | | | | | _ and p-Pb COIIISlonS
v : m 05<R,<1.5 ¥ Dashed line: EPOS LHC :

= 1.5=R.<2. 1
E ) - e —— ————— e * For pr > 6 GeV/c, the spectral shapes for all three

= s e R ———— - - i

o e —an® " PR topological regions are found to be almost independent
'8 -1 o Of RT
c 10°F
r

Ratio to model

MPI@LHC 2023 Paola Vargas 21/11/2023 10



Instituto de

UNAM

pr-spectra as a function of [y =

, Ia rg ° RT

1'_/\ 103 1 1 1 1 1 | | | | | -

8 Pb-Pb \s,, =5.02 TeV ALICE I .
e Tansverse Al
G [

N 1 -

QI—

o ' (ND)

T 107%F ALICE: 276.52 « 17.97 1 t I —

= PYTHIA: 280.61 8<p,"<15GeV/o

S o . EPOS: 195 30 ¥ p_=0.5GeVic, Inl <0.8 T .

L0 10k m O.OSRT<O.5 + Solid line: PYTHIA 8.244 (Angantyr) + -

VI_ ] m 0.5<R.<1.5 ¥ Dashedline: EPOS LHC _

QC " 1.5<R,<2.5 T ]

S 1 - P . e = 5

- = - , "=

9 /. n B - /. g " u u o ./.‘ = =

O —

© 10°'F

o

1« In general, PYTHIA8/Argantyr fairly describes the data
in the lower p region and overestimates the high p

yield (pr > 3 GeV/c) for all three topological regions

while EPOS LHC fail the description up to 10% for
higher Rp-bins.

Ratio to model
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Away Transverse §
o pp Vs =5.02 TeV
p-Pb \/SNN =5.02 TeV

¢ Pb-Pb \/SNN =5.02 TeV .
o @

8<ptT”9<1 5 GeV/c
O.5spT<8 GeV/c, nl<0.8

. For large Rr, the (p) is dominated by bulk contribution :
: and exhibits an ordering that depends on the system size :

MPI@LHC 2023 Paola Vargas 21/11/2023 11



Instituto de

Comparison of ( p) with models
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* The pr spectra as a function of R in pp, p-Pb and Pb-Pb collisions have been presented
* For Rt < 2, the activity in the transverse region is a good proxy for UE
® For Ry > 2, the activity in the transverse region gets biased towards multi-jet final states (probably

from hard Bremsstrahlung radiation)
+ pp and p-Pb collisions
* |n the toward and away regions the high-py yield (pr > 2 GeV/c) is nearly Rt independent

suggesting the absence of high multiplicity effects at high Ry
® The transverse region is affected by autocorrelations: the p+ spectra get harder with increasing
R+. Similar behavior is seen using the track multiplicity instead of R

+ Pb-Pb collisions
* We could only reach Rt < 2.5 therefore results are dominated by bulk particle production

* For Ry close to zero, the (pr) is system size independent while for large Ry, it exhibits an system size
ordering

+» Overall, PYTHIA 8 describes better the data (pp, p-Pb and Pb-Pb) than EPOS LHC supporting the MPI

icture
P Results about energy dependence of the Rt in Feng Fan’s talk (11/23 at 17:20 h)
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Normalized integrated yield explanation ?,
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