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Motivation

superSONIC for p+p, Vs=5.02 TeV, 0-1%

superSONIC for p+Pb, vs=5.02 TeV, 0-5%

Figure: Elliptic (v2), triangular (v3) and quadrupolar (v4) flow coefficients, PLB 774 (2017) 351-356
superSONIC for Pb+Pb, vs=5.02 TeV, 0-5%
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Event activity classes based on average multiplicities

broadening of recoil jet acoplanarity -> characteristic of jet quenching
similar effect observed in the PYTHIA model (which lacks the mechanism of

jet-quenching)

Goal:
Study high-multiplicity pp events in PYTHIA to understand the potegu'd/

No jet quenching found so far -> searches warranted: first measurement from
ALICE collaboration: Search for jet quenching effects in high multiplicity pp collisions
at 13 TeV (preliminary)

Figure: Uncorrected acoplanatrity distributions for ALICE data (left) and PYTHIA 8 Monash (right),
Nucl.Phys.A 1005 (2021) 121924




Methods - observable and

Event activity classifier R,

3

Standard two-particle azimuthal correlation
analysis to study jet-quenching effects
1,,: ratio of jet-like yield from AA to the one from pp

collisions

-> nterplay between the parton production spectrum
and energy loss in the medium B
-> Towards (away) region: enhancement (suppression) |
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é PYTHIA 8 model: 2->2 process + parton shower (Inita
and Final state radiation), Color Reconnection, MPI

-> primary charged patrticles in |n|<0.8, Vs = 5.02 TeV
-> trigger particle: 8 GeV/c < p, <15 GeV/c

-> Study Underlying Event activity (semi-hard and multi-parton interactions
-> Use relative transverse activitv classifier R,
trans.
RT - N, ch
o trans.
(New™)

\ => Goal: study how event selection based on RTbiasy

R, :defined in the ‘transverse region’,

-> Towards region: |Ag| < 11/3

-> Away region: |Ag@| > 211/3
Sensitive to string fragmentation

KSensitive to Underlying Event

- Used to build R,; insensitive to p. .,

adopted in the Underlying Event analysis

-> Transverse region: 1/3 < |Ag@| < 21t/3
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Methods - jet-like signal C(AnA @) extraction

-> correlations at partonic level (due to gluon
radiation or colour reconnection) are turned on
and off: Initial- and Final state radiation, CR

-> Monash tune: above given R;

value (N, »> saturates ->towards region

“picks up” particles from jet fragments ->

activity biased |
I I

|
.
/RE:qiﬂl_’_iz'iBi'4i'5 T =
S ——
= T O e
P e
o | = ==
E o e
8_— |
f ==

i

pp Vs = 5.02 TeV, Pythia 8.244

. Monash

= without ISR and FSR

. With(l)ut CR | | |
T e e

N
IIIIII

S el b by aabenabeaa s

ol

0

m a

Figure. Average number of multi-parton interactions
as a function of R,

-> selection on R, a third structure in the transverse region (/3 < |ag| <
2r/3): associated yield increases with R,

-> contribution to the towards and the away regions has to be removed:
using mixed event technique
-> Underlying event subtracted using Zero Yield at Minimum method

S(An, Ag)

-> evolution of jet signal with R_ is studied c(An. Ad) = B(0. ) ——=—
J g T (An, Ao) (0, )B(ﬁ?}.ﬂq‘ﬁ)

SAME MIXED SIGNAL

1.5<R;<2.5

pp Vs = 5.02 TeV Pythia 8.244 (Monash), 8sp[f‘"di“9<15 GeV/c, 4.0<p?*°<6.0 GeVic
SAME MIXED SIGNAL
2.55R;<3.5

1.5

pp Vs = 5.02 TeV Pythia 8.244 (Monash), 8<p'®**"%<15 GeVi/c, 4.0<p?>*<6.0 GeV/c




Results - I.

peak at Agp ~ 2 rad
-> region where NMPI
saturates: presence of a third
jet -> selection bias

-> experimentally also
observed ArXiv 1910.04457:
particle production strong
increase with R;

-> Quantify the effect:
calculate the ratio of yields
from different R, classes to

é > 2.5: distributions hab

%} R.-integrated one -> Ipy

Figure. Charged particle yield as a function of Agp. R -integrated distributions are compared to those
from different R classes. The lower panels are zoomed versions of the upper panels.
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dependence on R, for 0<R,<2.5 | |
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-> away region exhibits a broadening with R
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Resu Its - ". -> | ;= 1: in the absence of selection bias

-> Selection bias reduced: integrate the Ag distribution around the towards/away regions
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| Takeaway message
| High-multiplcity pp events can be made bias-free using event classification based on R and



OutlooKk - Disentangling the hard gluon Bremsstrahlung effects

Le:ding Jer SAME SAME - MAX SAME - MIN

ew selection of R, based on /-

charged-particle multiplicities
trans.max trans.min
N, and N,

38

Trans-max (trans-min) =
trans. region (l. or Il.) with
largest (smallest) N,

k=l
g
=
2
=
[~
=
]
3
2

&
£
kel

SIGNAL

14
pp Vs = 5.02 TeV |
121 8<p'T’ig's15(GeV/c), | <0.8,p >05Gevie |
100 0 el
8 . PYTHIA 8 HERWIG 7
L Event classes: Event classes: d pp Vs = 5.02 TeV PYTHIA 8
15/ 8<p'$3“s15(GeV/c), |n]<0.8 . .
o 0<R,<3.5 Di-hadron correlation
i o o Inclusive b - - -
£ o 5 Ar MIN, as a function of UE activity
_ S 1o o RrMAX. |
go ; ; RIZSI.r?cIusive
’ 2% s ATMAx ] - presence of more ISR and FSR
e o . in events with large R, _
L N 2"
I Y E R R BRI = 1 ] - Tmmbettersunedaseventactmty
: W s
0 2 4 6 8 10 i i IV estimator (reduced bias)
RT -1 0 1 2 3

Ag (rad)




OutlooKk - Disentangling the hard gluon Bremsstrahlung effects
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