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Motivation

ALICE
Nature Phys. 13 (2017) 535-539

® Enhancement of A/KZ ratio observed at intermediate pr at high
multiplicity in pp, p-Pb and Pb-Pb collisions w. r. t that at low
multiplicity

® Production of (multi)-strange particles increases with
multiplicity

» Similar behavior among different systems
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Motivation

ALICE

. _ _ _ Nature Phys. 13 (2017) 535-539
® Enhancement of A/KZ ratio observed at intermediate pr at high
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® Pr«
Sl Study of (multi-)strangeness production in jets

& Study jet fragmentation properties in vacuum

o022 @ Provide reference for p-Pb and Pb-Pb collisions
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. ALICE setup and data sample ’

ALICE
THE ALICE DETECTOR AN a. TS SPD (Pie) : .
e »resooin @ TPC (Time Projection Chamber)
d. VO and TO
e. FMD > |n|<0.9
» Charged particle reconstruction
and identification
1. ITS
e
® @ ITS (Inner Tracking System)
7. EMCal Bl
; ngs,cpv > |77|<09
10. L3 Magnet
12 Muon Tracker » Vertex reconstruction
13. Muon Wall
14, Muon Trigger .
35, Dipce Hegnet » Event trigger
18 7D¢
19. ACORDE
® Data samples ® Strangeness reconstruction
> pp collisions at /s =13 TeV with 260 million MB > Kg » m* + n” (BR 69.2%)

events collected in 2016 > A - p + n (BR63.9%)
» 2= > A+ 1 - p+n + n (BR63.9%)
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Analysis strategy

ALICE
® Tag hard scatterings with charged particle ® Jet reconstruction
jets (p'Tet> 10 GeV/c) » Charged track selection: [n]| < 0.9, pr >

0.15 GeV/c
» Jetfinder: anti-kt, R = 0.4, [njec | < 0.35
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% Analysis strategy
qQa.ice——————/—/—/// /}/}/ /}/}/ ///—//—/—/—/—/—/—/———————
® Tag hard scatterings with charged particle ® Jet reconstruction
jets (piTe > 10 GeV/c) > Charged track selection: |n| < 0.9, pt >

0.15 GeV/c
» Jetfinder: anti-kt, R = 0.4, [njec | < 0.35

® Signal: reconstructed V% (A and K2) and E
In the “jet region”

> R(V°/E,jet) < Rmatcn ‘- Detector acceptance

Jef ac-epl'ahu
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Analysis strategy

ALICE
® Tag hard scatterings with charged particle ® Jet reconstruction
jets (p'Te > 10 GeV/c) > Charged track selection: |n| < 0.9, pt >

| ) 0.15 GeV/c
® Signal: reconstructed V% (A and Kg) and E > Jetfinder: anti-kr, R = 0.4, |nje¢ | < 0.35

in the “jet region”

> R(V°/E,jet) < Ruatcn Detector acceptance
® UE background: reconstructed V% and = in

the UE region

» PC: cones In perpendicular direction of jet axis

» OC: outside the jet cone

» NJ : events without jet with pt larger than a

given threshold
JE=JC-UE

Jet acceptance

CLHCP 2018 Strangeness production in jets and the UE Pengyao Cul



Analysis strategy

ALICE
® Tag hard scatterings with charged particle ® Jet reconstruction
jets (p'Te > 10 GeV/c) > Charged track selection: |n| < 0.9, pt >

| ) 0.15 GeV/c
® Signal: reconstructed V% (A and Kg) and E > Jetfinder: anti-kr, R = 0.4, |nje¢ | < 0.35

in the “jet region”

> R(V°/E,jet) < Rpatch Detector acceptance

® UE background: reconstructed V% and = in
the UE region

» PC: cones In perpendicular direction of jet axis
» OC: outside the jet cone
» NJ : events without jet with pt larger than a

given threshold
JE=JC-UE

® Normalization
dp 1 o
dpr N,, < Area >

X dN/de

® Efficiency correction

® Feed-down correction (for A(A)) Jet acceptance
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Production of strangeness
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A/K3Q ratio

| I I I | I [ ) | I I I I I I | I I | | | I I
ol ALICE pp \s =13 TeV ALICE Preliminary ]
- Jet:anti-ky, R=0.4 - Inclusive ]
— h === [N Jet —
- pﬁ, ot > 10 GeV/e, mjetl <0.35 —In UE :
0.8l Il <0.75, AR(V®, jet) < 0.4 [(Sys.Error -
0.6 ]
EMH“&“**F-H-H—EH . :
; 2: o o — i 5
L= .
0|_ 1 | 1 | I | 1 | 1 1 1 | 1 1 | | | 1 | B
0 2 4 6 8 10 12
pT(GeV/c)

® The A/K{ in UE is consistent with the ratio of inclusive Vs

® The ratio in jets is clearly different with the ratio of inclusive V°s at low and intermediate p

CLHCP 2018 Strangeness production in jets and the UE Pengyao Cul



Compare to 7 TeV
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® Results at+/s =7 TeV are consistent with that at /s = 13 TeV within uncertainties

® Measurements at+/s =7 TeV: a hint of Rje; (VO, jet) dependence

» Caveat: the potential residual UE background effect (?)
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x Compare to p-Pb system

o CD | I I I | I I I | I | I I | ] | I I I | I I
ﬁ 12— ALICE pp \s = 13 TeV ALICE Preliminary |
|:<:“ - Jet:anti-ky, R=0.4 - Inclusive N
+ 1— ch === In jet ] oo T TTrT T T T T T T T ]
< - Py jet = 10 GeVie, |17jet| <035 - [n UE i & [ p-Pb {(s,,,=5.02 TeV i
~ 0.8 In_ | <0.75, AR(V?, jet) < 0.4 [JSys.Error A |7'<“‘“~ 0.8 |-.0-100%, VOA Multiplicity Class (Pb-Side) ~*-inclusive -
A T - 200 ps" >10 GeV/c, anti-k, = jet R=0.2 -
N i = L m, |<0.75-R, n [<0.75 ——jet R=0.3
0.6_— — 0.6 — ﬁﬂﬂ_ﬂ_ﬂr Ve - jet R=0.4 7]
- BgHHHE'H'EH: - i Hstoror ]
0.4_— ;E H #: | ] 0.4 __BEE _H_—E— [Jsysterror ]
- g —E_'_ﬂ_ " =H - a;i o =8 -
0.2 J - = 0.2 ﬂ% B Ly ﬁ —
= 0 - ALICE Preliminary -
0|— | | | | | | | | 1 | | | | | I | | | | ] | . o L | I T TR T [N TR SR TN [N T TR TR SN TN S T N S S I_
0 2 4 6 8 10 12 2 4 6 8 10 1

2
pT(GeV/c) P, » (GeV/c)

® The A/KZ in JE in pp consistent with p-Pb within uncertainties
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Compare to Pb-Pb system
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® The ratio in jets in Pb-Pb collisions is compatible within combined systematic and statistic
errors with that in pp collisions
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=/A ratio
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® Exploration of production mechanisms in jets and UE with multi-strange particles

® =/Aisalmost pt independent in JE

CLHCP 2018 Strangeness production in jets and the UE Pengyao Cul



§ 15
U Summary

ALICE

® Production of V% (K2 and A) and E has been investigated in jets and the UE in pp
collisions at 4/s =13 TeV

® /K2 ratio enhancement is not present when the particles are within an energetic jet in pp, p-

Pb and Pb-Pb collision systems

® The Z/A has been investigated, at the first time, in jet and the UE in pp collisions with
ALICE

® Provide a new constrain on = production mechanism

Thanks
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ALICE

Backup
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Vs and = reconstruction

ALICE

® Channels

> K¢ -t + n~ (BR 69.2%)

» A - p+ 1 (BR63.9%)

» - o A+1mm - p+n + 1 (BR63.9%) |
®Strategy: based on decay topology selections V P

~"DCA between
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® Acceptance: |n| < 0.75
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ALICE

Results of p-Pb collisions
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Results of Pb-Pb collisions

ALICE
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® The different behavior from PYTHIA is seen in both K2 and A at low py in Pb-Pb central
® The ratio In jets is far below the inclusive one in Pb—Pb collisions

® The ratio in jets is compatible within systematical and statistical errors to that in pp collisions

CLHCP 2018 Strangeness production in jets and the UE Pengyao Cul



