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Transverse Spherocity SgT
* |dea: classify high-multiplicity events

based on event topology

» We select top 1% multiplicity
pp events, where QGP-like effects arise
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Transverse Spherocity SgTzl
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» We select top 1% multiplicity
pp events, where QGP-like effects arise

 Jet-like: Back-to-back "jet-like" events

» Particle production mainly
driven by hard physics

* lIsotropic: Azimuthally isotropic events

» Particle production driven by multiple
softer collisions
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Transverse Spherocity SgTzl
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Transverse Spherocity SgTzl- Multiplicity Estimation

|71<0.8 < - - - Estimate of mid-rapidity
in conjunction with activity

* When using N

tracklets

spherocity selection, we observe:
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Transverse Spherocity - Multiplicity Estimation

. <0.8 . : : .

o When USIng NJIT?alckletS In ConjunCtlon Wlth —— LI L I r1rri I rriri I LI I LI L I LI I rriri

. ! O | —
spherocity selection, we observe: S 0.9 avice, pp, (5 = 13 Tev
[ N, >10,p_>0.15GeVic, [ < 0.8 il
8 B T | 7]
. . O VOM | . N tra;?(.\:tsl

* Large shift in < pt > ~ i [] Jetlike [0-11% W Jetlike [0-1% |
- 0 8' 3L Jetlike [0-10]% 2 Jetlike [0-10]% |
= Nelm '/ Isotropic [0-10]% W Isotropic [0-10]% |
° Ver'y Sma” (zlo%) Sh|ft |n y|e|d 3 B /\ Isotropic [0-1]% Ai Isotropic [0-1]% ]
s _
* The inverse relationship is obtained when 0 7' .
estimating multiplicity at forward rapidities L i
i 1 i
VOM: Event-class with o ]
forward-rapidity event activity () G- * o‘ —
(28<n<51),(=-3.7<n-17) | © v .

11 1 1 I L1 1 1 I L1 1 1 1 1 31 1.1 l L1 1 1 I L1 1 1 I L1 11

5 10 15 20 25 30 35 40
(dN /dy )

(5

.
e .

i e
S

Adrian Nassirpour, SQM 2024 - ALICE




Transverse Spherocity

* When using Ntlﬂcklets in conjunction with

spherocity selection, we observe:
* Llargeshiftin<pr >
e Very small (=10%) shift in yield

* The inverse relationship is obtained when
estimating multiplicity at forward rapidities

* Autocorrelation is a feature, not a bug!
» Normally, high-multiplicity midrapidity
measurements are biased towards jets

» However, in our case, the jet-like selection is able

to capture these local fluctuations!

* The exact two paradigms we want to contrast
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Results: SgTzl pr-differential particle ratios

Overall trend similar between

p/m, A/Kg, and E/¢

* Ratios between “equivalent”

strangeness content

In the context of radial flow*:

>
to high- pt
Depletion of baryons
at low-p is missing

>

Interplay between soft
radial flow and
hard suppression?

» Counter-acting
processes
» Origin still unclear
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Results: SgTzl integrated particle ratios

(5= 13TeV, Nissee (), I <0.8,N_>10

e Significant suppression of yields in Jet-like
events
* Proton is largely unmodified
* Approximately 20% effect for =
e Strength is ordered in strangeness
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Results: SgT_ integrated particle ratios
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» Reminder: Multiplicity fluctuates at roughly 15%!




Results: integrated particle ratios

PT=
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Results: SgTzl

integrated parti

e Significant suppression of yields in Jet-like
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cle ratios
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e Proton is largely unmodified
* Approximately 20% effect for =
e Strength is ordered in strangeness

* (Quantitative estimate:
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Results: SgTzl integrated particle ratios

l-<0.8
» Significant suppression of yields in Jet-like s=13TeV, Nirackiets (1): | < 0.8, Nch 210
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* Quantitative estimate: —~
» Allows for precise MC-to-Data comparison g 1
» PYTHIA 8.2 Ropes predicts qualitative @)
trend, but not correcting strangeness Q.
ordering O .
» Same applies for EPOS -; - ﬁ_LOI&EP <20 GeVie
» Herwig 7.2 and PYTHIA 8.2 Monash are "C_E 0.8+ N:: 045 < ;T <20 GeVjc
unable to capture trends Y i N, 10<p_<8GeVic
— EPOS-LHC Nz 06<p <6.5GeVic
R Herwig 7.2
| | ] | ] | I | ] ] 1 | | I | | ] | ]
0 0.2 0.4 0.6 0.8 b _11

Adrian Nassirpour, SQM 2024




Results: SgTzl integrated particle ratios with broader

multiplicity intevals
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Results: SgTzl integrated particle ratios with broader
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summary

* How homogenous are high-multiplicity pp collisions?
» Topologies driven by soft physics are consistent with the average high-multiplicity event
> “Jet-like” topologies seem to be clear outliers
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summary

* How homogenous are high-multiplicity pp collisions?

» Topologies driven by soft physics are consistent with the average high-multiplicity event
> “Jet-like” topologies seem to be clear outliers

e Can we delineate the effects between hard/soft physics?

> S(’,?T=1 can be used to select strangeness enhanced/suppressed events
» Hard, jet-like events seem to produce strange hadrons

at a much lower rate than the average high-multiplicity event
» ¢ meson exhibits features of an (|S|=0) particle
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summary

* How homogenous are high-multiplicity pp collisions?

» Topologies driven by soft physics are consistent with the average high-multiplicity event
> “Jet-like” topologies seem to be clear outliers

e Can we delineate the effects between hard/soft physics?

> S§T=1 can be used to select strangeness enhanced/suppressed events
» Hard, jet-like events seem to produce strange hadrons

at a much lower rate than the average high-multiplicity event
» ¢ meson exhibits features of an (|S|=0) particle

* Qutlook: several new S§T=1 ALICE analyses currently underway!
» Heavy-flavor sector: A. resonance and D-meson studies as a function of SgTzl
> S§T=1 -dependent two-particle correlation studies
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_ Transverse spherocity - pr spectra
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_ Transverse spherocity - pr spectra

Pion production is suppressed at low-pt, but
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The same trends are seen for all measured
particle species
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Transverse spherocity - pt spectra
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ldentified Vs Unidentified Hadrons

* There is a non-trivial difference in the S measurement for
ldentified and Unidentified hadrons
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Unweighed Transverse Spherocity SgTzl

=1 . :
. SgT IS measured as S, but only considers the angular component.
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Unweighed Transverse Spherocity SP™~"

=1 . :
. SgT IS measured as S, but only considers the angular component.
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Strangeness Enhancement in Different Topologies:
AlTeE  lransverse Spherocity S_o

* Probing the strangeness production as

a function of the azimuthal event T e e Ao o o
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dN/dS,

SgTzl MC Studies — Charged Vs Neutral

K*and K° with p.>3 GeV/c S, is more “robust” all
partlcles have same welgth
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ALICE Detector and Rapidity Acceptance.
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