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Physics motivation

Strangeness enhancement:
The ratio between (multi-)strange hadron yields and pion
= B e 2K yields is enhanced in heavy-ion collisions with respect to

T T T I minimum bias pp collisions
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* Smooth evolution with the multiplicity of charged particles
across different collision systems (pp, p-Pb, Pb-Pb)
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Physics motivation

Strangeness enhancement:
The ratio between (multi-)strange hadron yields and pion
= B e 2K yields is enhanced in heavy-ion collisions with respect to

LT T I minimum bias pp collisions
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» |s strangeness enhancement in pp collisions
related to hard processes, such as jets,
to out-of-jet processes, or to both?
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ALICE at the LHC

Main tracking detector, vertexing, ITS: Inner Tracking System

TPC: Time Projection Chamber " >
Gas-filled detector \

PID (dE/dx) “ o 6 layers of silicon detectors
In] < 0.9 Ve A \ i i Tracking, triggering, vertexing
‘ i < 0.9
—
VOA and VOC

Arrays of scintillators at forward rapidity
Triggering, multiplicity estimators

VOA: 2.8 < 11 < 0.9
VOC: —3.7 < n < —1.7
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Correlations of high-pt charged hadrons

with strange particles

The angular correlation method:

i , } i ] Leading particle = jet axis
1. Selection of the trigger particle (~jet axis):

highest
the charged primary particle with (highest pr) KO
the highest pr and pt > 3 GeV/c S
Jet
4 )
2. ldentification of strange hadrons
(associated particles)
\_ J
/3. Angular correlation between trigger and )
associated particles is calculated 0.9,
Ap = Prrigg — Passoc
AN = Do — 1y @: azimuthal angle _ _
\_ rigg ss50¢ n =-In (tan(6/2)) p p

k 0: polar angle
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Correlations of high-pt charged hadrons €

with strange particles

Full
The angular correlation method: Sy | Tremeverseto eading
g -of-jet)
2;_ — ~
. . . o c . 1~ Toward leadi
1. Selection of thg trigger pz.artlcle.( jet axis): o ouard eaing
the charged primary particle with S e
the highest pr and pt > 3 GeV/c A
g : A||.|CE Prelliminar\} | ¢ stat. errc|>r :
4 \ Fc» . pp, Vs =13 TeV ' [ Jsyst.error
2. ldentification of strange hadrons = 0.008_—*11—:2 coKn,re'e;tignép:T'/'j%SGeV/c S
. . . <pTS< .6 GeV/c
(associated particles) }w - shicors ]
W 0.75<|An| < 1.
\ J 0.006_— . ¢ Al <12 N
- . . B\ e |
3. Angul.ar correlajclon F)etween trigger and 0.0041- oy
associated particles is calculated i |
Ap = Prrigg — Passoc 0.002- - N
An = . @: azimuthal angle - - i
\_ 1= Nrrigg ~ Massoc n =-1In(tan(6/2)) ] R . ——
L | | L | Loy ]

k 0: polar angle
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Event classification according to charged particle multiplicity

The analysis is performed in multiplicity classes based on the signal amplitude in the VO detectors
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Events with trigger particle vs charged particle multiplicity
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0

|n]|<0.5

The fraction of events with a trigger particle with pt > 3 GeV/c increases
with the multiplicity of charged particles and is larger at higher centre-of-mass energy
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Near-side jet, out-of-jet and full p spectra of K(S)
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Spectra of K(S’ produced in jets are harder than spectra of K(S’ produced out of jets
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Near-side jet, out-of-jet and full p spectra of Z
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Spectra of Z* produced in jets are harder than spectra of Z* produced out of jets
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Near-side jet, out-of-jet and full pt spectra of K(S’ and ZE %
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e Spectra of Kg (E%) produced in jets are harder than spectra of Kg (E%) produced out of jets
 Same feature observed in different VOM multiplicity classes and different centre-of-mass energies
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Near-side jet, out-of-jet and full "

vields of strange hadrons vs multiplicity
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* Both the full yield and the out-of-jet yield increase with the multiplicity
* Very mild to no evolution with multiplicity of the near-side-jet yield
* The yields show no dependence on the centre-of-mass energy

— The contribution of out-of-jet production relative to near-side jet production increases with multiplicity
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Strangeness enhancement in jets and out of jets %
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Strangeness enhancement in jets and out of jets %
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summary *

Is strange hadron production in pp collisions dominated by out-of-jet processes or by hard interactions?

* The K(S) and Z out-of-jet yields increase with multiplicity, while the near-side jet yields show a milder
evolution with multiplicity

* The out-of-jet E/K(S’ ratio increases with multiplicity and represents the dominant contribution to the
full yield ratio

— Out-of-jet processes give the dominant contribution to strange particle production and strangeness
enhancement with multiplicity is observed in out-of-jet processes
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Summary

Is strange hadron production in pp collisions dominated by out-of-jet processes or by hard interactions?

* The K(S) and Z out-of-jet yields increase with multiplicity, while the near-side jet yields show a milder
evolution with multiplicity

* The out-of-jet E/K(S’ ratio increases with multiplicity and represents the dominant contribution to the
full yield ratio

— Out-of-jet processes give the dominant contribution to strange particle production and strangeness
enhancement with multiplicity is observed in out-of-jet processes

Studies of strangeness production in pp collisions will profit from the large amount of data which
will be collected during Run 3 (e.g. x3000 increase of QF for in- and out-of-jet analysis)
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Strange particle production in and out of jets G

(c/GeV)

dp/dp._
5 a2 3

—
<
EN

107°

ALI-PREL-148649

10/05/2022

A
T T T | T T T | T T T | T T T | T T T | T T T —]
ALICE pp Vs =13 TeV ALICE Preliminary 7
Jet: Anti-k;, R = 0.4 ——Inclusive A 3
p" 10 GeV/c, [n | <0.35 ——AinUE <
T, jet jet . 5
=== A inJE .
:'D-'-_ —_— —— [ ]sys.Error =
AR(A, jet) < 0.4 : E
| <0.75 ] E
1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 ]
2 4 6 8 10 1
pT(GeV/c)

1

1

—

0—3

<
SN

S
(3}

ALI-PREL-148653

A

T T T | T T T | T T T | T T T | T T T | T T T ]

_ ALICE pp \s =13 TeV ALICE Preliminary
- Jet: Anti-k;, R =0.4 —— Inclusive A 7
E— ,ch === A inJE —
= P ot > 10 GeV/c, |njet| <0.35 7'” E
T e —=— A in UE ]
3 q"._ —_-— —0— [ ] sys.Error E
= AR(R, jet) < 0.4 N =
= | <0.75 _ E
1_ 1 II\ 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 ]
0 2 4 6 8 10 1
pT(GeV/c)

 The spectra of A and A in jets are harder than in the UE
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R+ : particle production in the Underlying Event %

Rt measures the multiplicity of tracks in a transverse region with respect to the leading track
i.e. the multiplicity related to the underlying event (UE)

pr > 5GeV/c
leading track Topological classification of pp events:
A Toward region (jet + UE)
|Ag| < 60°

Transverse region (UE)
Away region (recoiling jet + UE)

l

Ny Studies of strange hadron production
= (N7) vs Rt in the different regions
provide insight into strangeness
enhancement

|Ag| > 120°
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£ /m does not depend on Rt in the Transverse Region (UE)

Jet + UE

leading track
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= /m increases with Rt in the Toward Region (Jet + UE), approaching the values of the Transverse Region

— Z/m higher in the UE than in the jet
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