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» Measurements at the LHC have revealed that small collision systems exhibit heavy-ion-like behavior, formerly
thought to be a distinctive feature of heavy-ion collisions, where the data support the formation of sQGP.
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» Measurements at the LHC have revealed that small collision systems exhibit heavy-ion-like behavior, formerly
thought to be a distinctive feature of heavy-ion collisions, where the data support the formation of sQGP.

CMS, JHEP 1009:091,2010
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Ridge structure in high-multiplicity pp

CMS MinBias, 1.0GeV/c<pT<3.0GeV/c
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collisions
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ALICE, Nature Physics 13, 535-539 (2017)
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Similar features of baryon to meson ratios in pp, p-Pb and

Pb-Pb collisions
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» Measurements at the LHC have revealed that small collision systems exhibit heavy-ion-like behavior, formerly
thought to be a distinctive feature of heavy-ion collisions, where the data support the formation of sQGP.

» Traditionally, small collision systems are used as a baseline for the study of possible formation of QGP In
heavy-ion collisions.

» The origin of the heavy-ion-like behavior in small systems is under debate. To get more insight on this, let us
discuss the following scenario in this talk.
» |solating different physics regimes (soft and hard physics)
» Test with microscopic (strings) and macroscopic (driven by hydrodynamics) models
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ALICE has collected data for pp, p-Pb, Xe-Xe and Pb-Pb collisions at several center of mass energies.

THE ALICE DETECTOR WA o ITe 233%2‘;;%)) Detectors used for this analysis
; c. ITS SSD (Strip
e FND o The Inner tracking system (ITS)

» Trigger, tracking, vertex

SEN e e » Multiplicity estimator (Nspp-mid rapidity)

S S i e The Time Projection Chamber (TPC)
é Egg,m, " » Tracking and PID (dE/dx)
2 Oc. . The Time-Of-Flight detector (TOF)
§0 Egélgég;v » PID through particle time of flight

~ 11. Absorber
~12. Muon Tracker
13. Muon Wall
14, Muon Trigger
~15. Dipole Magnet
16, PMD

~ 17.AD
 18.zZDC

 19. ACORDE

e V0-A and VO-C detectors
o Trigger

» Multiplicity estimator (VOM-forward rapidity)
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Identified particle production as a function of
transverse spherocity

[sotropic (Sy— 1)
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Transverse Spherocity may discriminate between hard and soft processes.
» Jetty: Back-to-back structure, indication of hard QCD (So — 0)
» |sotropic: enhances underlying events, soft QCD (So — 1)

SeHE—— A 2
Y w2 |prxa
Sp = — min
& 2;DTi
n
f Jetty (So— 0)
[sotropic (So— 1)
\b\\\ //:
v\\\\\ /////v
=1 X
“« 7R\
o \
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A. Ortiz, Adv.Ser.Direct.High Energy Phys. 29 (2018) 343.
A. Banfi, G. P. Salam and G. Zanderighi, JHEP 06 (2010) 038.

A. Ortiz, G. Paic. E. Cuautle, Nucl.Phys.A 941 (2015) 78.
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Transverse Spherocity may discriminate between hard and soft processes.
» Jetty: Back-to-back structure, indication of hard QCD (So — 0)
» |sotropic: enhances underlying events, soft QCD (So — 1)

2 SNS——— A 2
Y B Dy X
So = — min
g 2D
| n
[sotropic (So— 1) . Al 2
: . 2. | prm X 1]
\ p e plE
. \W// SO S L
v\\\\\\ /////' X 4 n Ntrk
k’/// | \\\\A Unweighted transverse spherocity

(only angular component is considered)

» Selecting events based on Sp affects neutral and charged hadrons differently.
» The So estimator was modified to reduce the bias on measurements of
neutral particles such as Ks?9, ¢, A\ etc.

A. Ortiz, Adv.Ser.Direct.High Energy Phys. 29 (2018) 343.
A. Banfi, G. P. Salam and G. Zanderighi, JHEP 06 (2010) 038.

A. Ortiz, G. Paic. E. Cuautle, Nucl.Phys.A 941 (2015) 78.
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ALICE VOM forward-rapidity estimator

Identified particle production as a function of Sg T pp collisions at 13 TeV  yucieares
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Clear dependence of pt spectra on Sg

the ratio to the SgTzl -integrated events,

isotropic and jetty events have distinct
crossing points at low-pr for pions, kaons and
protons

The ratios for = appear to be more flat around
unity (notice the different pt range!) and no
such crossing points are observed In the
measured momentum range.
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ALICE Ngspp mid-rapidity estimator

E 1 » For pions, kaons and protons, the particle
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ALICE Ngspp mid-rapidity estimator
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* 08:_ALICE Preliminary w1l jri<os 4 5 [ aucepreliminay  wiwimeon ]e p/z ratio enhanced at intermediate pr In
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ALICE Nspp (CL1) mid-rapidity estimator

Identified particle ratios as a function ot Sg =l in pp collisions at 13 TeV
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p/z ratio enhanced at intermediate pr In

iIsotropic events, reminiscent of similar
effect in Pb-Pb collisions

=/ ratio (notice the different pt range!)

suggests, the strange particle
production iIs higher in Isotropic
compared to jetty events

In general, the particle ratios are not
described by PYTHIA8 and EPOS-LHC

* Pythia8 and EPOS-LHC seem to explain the trend of double ratios better
 For p/x ratio in intermediate pt range, PYTHIAS8 is closer to unity compared to EPOS-LHC

 For =/r ratio, both the models have good agreement with the data except for the first pt bin
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System size dependence of charged particle production as a
function of Rt: an attempt to unveil jet quenching in pp collisions

Leading-particle

—AQ Ag

Toward
Ap| < 60°

Transverse
60° < |Ap| < 120°

Transverse
60° < |Ag| < 120°

Away
Ag| > 120°
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o Rt = Ncn™ /<Ncn™S>, where Nen™S is the charged particle multiplicity in the
transverse region.

Leading-particle

—A@ Ag

Toward
Agp| < 60°

» Using Rr, one can vary the magnitude of underlying events (UE) and study

the particle production. Rt—0 : Events with less UE (mostly dominated by
jets).

Transverse
60° < |Ap| < 120°

Transverse
60° < |Ag| < 120°

Away
|Ap| > 120°

» |t is a useful tool to study: '
: : ; . L 2 L L I B I I I
» (Collective effects in events with low and high transverse activity A ALICE
: : : ; : : < | —¢— Toward region k -
» Events as a function of varying multi-partonic interactions (MPIs) 5 | == vy e P>015 Gevic, <08
ZCD Transverse region ¢

e Auto-correlation effects

» A pt cut for the leading particle is required to ensure a hard process: d)
8 < prleading < 15 GeV/c (this cut reduces the flow effects and the number
density in transverse region remains nearly constant)

pei" (GeV/c)

, ALICE, JHEPO4 (2020) 192
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ALICE PRELIMINARY

A~
O § :
A Pb-Pb \/sNN = 5.02 TeV
=
8 A Transverse Side
S’
N
|_
Q
e
8<p'fad‘”9<1 5 GeV/c Solid line: PYTHIA 8.244
0.5sp_<8 GeV/c, n|<0.8 Dashed line: EPOS LHC
Qv
2
(s
A
B
S

o <pT> INnCcreases with increasing Ry.
» Models deviate 10-15 % from the data for the <pt> across different collision systems.
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ALICE = ALICE PRELIMINARY
= Pb-Pb \[ SN = 5.02 TeV
=

D O Near Side

(5 OOOOOOOOQ

e S Ty .O/-Q

TN

|_

Q.

NS
8<p'Tead‘”9<1 5 GeV/c Solid line: PYTHIA 8.244
0.5<p_<8 GeV/c, n|<0.8 Dashed line: EPOS LHC

4]

e

4]

A

e

@)

=

» Slight decrease at low Rt and remains nearly flat afterwards.
» Models deviate 10-15 % from the data for the <pt> across different collision systems.
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ALICE ALICE PRELIMINARY

A~
O . =
g Pb-Pb \/sNN = 5.02 TeV
=
8 O Away Side
p
N
|_
Q
N
8<p'fad‘”9<1 5 GeV/c Solid line: PYTHIA 8.244
0.5<p_<8 GeV/c, n|<0.8 Dashed line: EPOS LHC
Qv
2
(O
O
T
=

» Slight decrease at low Rt and remains nearly flat afterwards.
» Models deviate 10-15 % from the data for the <pt> across different collision systems.
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ALICE - p-Pb \s,  =5.02 TeV ALICE PRELIMINARY
Pb-Pb \'s,, = 5.02 TeV

o Near Side
o Away Side
A Transverse Side

8<p'fad‘”9<1 5 GeV/c Solid line: PYTHIA 8.244
0.5sp_<8 GeV/c, n|<0.8 Dashed line: EPOS LHC

MC/Data

 The contribution from the near and away side jet dominates at low-Rt and the values are similar for
all systems as one would naively expect for Rt -> 0
» For large RT, the <pt> approach to a similar value in all three topological regions for a given system

08.10.2020 Sushanta Tripathy 20



Instituto de
Ciencias

% Search for jet quenching effects in small collision systems iz
ALICE

pp,p—Pb,Pb—Pb _ 1 PP;,p—Pb,Pb—Pb
Y YTS

Ipp,p—Pb,Pb—Pb = , Y is the yield in different topological regions

Y pp min.bias __ Y’II‘)g min.bias

gﬁ ALICE PRELIMINARY ; ALICE PRELIMINARY ° lop,p-Pb,Po-Po IS Sensitive to medium
o w=5.02TeV (Near Side) ~ 8<p""<15 GeV/c o n=5.02TeV (Away Side)  8<p™""<15 GeV/c . ; :
: . . <cvmnas. . e e 3% spscevenos | effects. The suppression in away side
o0 p-Pb (VOA mult. classes) o p-Pb (VOA mult. classes) 0 ; ;
4 Pb-Pb (VOM cent. classes) %} A Pb-Pb (VOM cent. classes) WOUId |rd|Cate the presence Of Jet
= hing.
5 } guenching
1_** ............... * ...... [:] ............... EJD ...... ; ................................................................................. &4 1_+ ................... [ﬁ{*gﬁ .............. EIJEIJ ...... + ................................................................................. s
i . .
Evgnstylasses Evgns’[?lasses ® Compatlble Wlth the ALICE IAA reSUH:S
i Near . | Awa .
0.5 = 30-20% 0.5 = 30-20% y + at Pb-Pb, \/SNN = 276 lev (AL|CE,
A g +
Phys. Rev. Lett. 108 (2012) 092301).
| b i e | e I i e iy
1 10 - 1cs)?d 1 10 L 1g’f‘d
<NCh Ffansverse oligde <Nch Fansverse olde

Note that for these results there is no direct selection on Ncn!s cut. Instead, Necn'S is varied by
selecting on the forward multiplicity.
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pp,p—Pb,Pb—Pb _ 1 PP;,p—Pb,Pb—Pb
Y YTS

Ipp,p—Pb,Pb—Pb = , Y is the yield in different topological regions

Y pp min.bias __ Y’II‘)é) min.bias

gﬁ ALICE PRELIMINARY ;’ ALICE PRELIMINARY ° lppp-Pbo,Pb-Pb IS Sensitive to medium
G =5.02TeV (Near Side) ~ 8<p**"<15 GeV/c o n=5.02TeV (Away Side)  8<p™""<15 GeV/c . : :
el ot e docovionos | g Vet F RIS sdlecvenws | effects. The suppression in away side
o p-Pb (VOA mult. classes) o p-Pb (VOA mult. classes) 0 ; ;
4 Pb-Pb (VOM cent. classes) %} A Pb-Pb (VOM cent. classes) WOUld |rd|Cate the presence Of Jet
2 hing.
5 } guenching
1_** ............... * ...... [:] ............... EJD ...... 4 ................................................................................. &4 1_+ ................... @{*@. .............. @[I] ...... + ................................................................................. s
i . .
EvgnSt};lasses Evgns’[?lasses ® COmpat|b|e Wlth the ALICE IAA reSUH:S
s 570% Near _ Lo Awa -
0.5 = 30-20% 0.5 = 30-20% y + at Pb-Pb, \/SNN = 276 lev (AL|CE,
L 3B g +
Phys. Rev. Lett. 108 (2012) 092301).
| Pl e | e | i e iy
1 10 - 1cs)?d 1 10 L 1g’f‘d
<NCh ransverse oslde <NCh ransverse oslde

In contrast to Pb-Pb collisions, no enhancement (suppression) of /yp p-pPb Po-Pb IS S€EN fOr NS (AS) In pp
and p-Pb collisions. Based on these results, no hint of jet guenching in small systems is observed In
the measured <N:n"S> range.
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» Using event shape observables like the Transverse spherocity and the Relative transverse activity classifier,
one can vary the magnitude of the underlying event.
» (Clear dependence of light flavor particle production is observed as a function of event shape

observables.

o System size dependence study of <pt> suggests that the contribution of jets dominates in low-Rt while the
<pT> approach to a similar value for all topological regions.

» In contrast to Pb-Pb collisions, no enhancement (suppression) of /5 p-po IS Seen for Near (Away) side in pp

and p-Pb collisions. Based on these results, no hint of jet quenching in small systems is observed in the
measured <NcnTS> range.

Thank you for your attention!
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Back-up
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» T[ransverse Spherocity discriminates between hard and soft processes.
» Jetty: Back-to-back structure, indication of hard QCD (So — 0) Y ety (S,— 0}
= ' [sotropic (S 1
» Isotropic: enhances underlying events, soft QCD (So — 1) : Sotropicyrs
- N //:
v\\\\\ /////V
v.- 6 - T l 117 I T 17 I —TTT ] TT7T l 1T I | 1- 6\ 1_2 _I LI I rrri I rrii I rrri I rrri I rrri l rrri I rrri I rrri I LI I- : : X
= - - ~ C ~ a7 RN T
8 55F ALICE Simulation pp1s=7TeV = > 1 4 - ALICE pp Vs =13 TeV - I ™.
= E PYTHIA8.212 (Monash 2013) A7 < 0.8, Ny, 215 3 © " F InM<08,015<p_<10GeV/c - ‘
g dF Spherocity classes r + 4 E e
< - (More than two charged particles - S N ja
_g 4.5 Inl < 0.8, p_ 20.15 GeV/c) — -
> - —— 0-10% 50-60% - 09
cso 4 :T' ----- 10-20% 60-70% _.': - °°!!!E=§
5 35F 040%  s090% 0.8 |- e
N 40-50% — 90-100% 3 - e -
T 3E = 07F e auniis =
F 3 e oS Sz . 2 E— 2
= Z ol o 0-100% = D=
2 E i . 0-10% (Jetty) : 4 2D
1 5E- 2 0.5 v 90-100% (Isotropic)
1 : 2 l L 1 1 1 I 1 2 1 l 2 1 2 1 I s 3 1 8 I L s 3 8 I 2 l: 0.4 :I L1l I Ll 11 I L1 11 I L1 11 I L1 11 I L1 1.1l I Ll 11 I L1 1.1 I L1 11 I L1l I: l
i 0 1 > 3 4 0 5 10 15 20 25 30 35 40 45 50

,
N
=

A ( ALICE, Eur. Phys. J. C79 (2019), 857 dN_/dn

. : E P 2| pr X | -

» Selecting events based on Sp affects neutral and charged hadrons differently. S(?)’T = — min
> : 4 ﬁ Ntfk

» To study the neutral particles such as Ks9, ¢, A etc., the So estimator had to

- Unweighted transverse spherocity
be modified (Only the angular component is considered)
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% Identified particle ratios as a function of Sg =l i high-multiplicity pp collisions at 13 TeV Nﬁé‘fgggg
ALICE VOM estimator UNAM
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o K/zx and p/x ratios: the ratios to Sé’Tzl—integrated events highlight the radial flow-like features.

In general, the particle ratios are not described by the models like PYTHIA8 and EPOS-LHC. However, they
seem to explain the double ratios better.
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Identified particle ratios as a function of Sg =l in high-multiplicity pp collisions at 13 TeV iencias

Nucleares
UNAM

ALICE VOM estimator
notice the change in pt range!
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o K/zx and p/x ratios: the ratios to Sé’Tzl—integrated events highlight the radial flow-like features.

» =/x ratio: show a crossing point in the double ratio.

In general, the particle ratios are not described by the models like PYTHIA8 and EPOS-LHC. However, they
seem to explain the double ratios better.
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Identified particle ratios as a function of Sg =1 in high-multiplicity pp collisions at 13 TeV tencas

Nucleares
UNAM

ALICE VOM estimator

notice the change in pt range!
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o K/zx and p/x ratios: the ratios to Sé’Tzl—integrated events highlight the radial flow-like features.

» =/x ratio: show a crossing point in the double ratio.

» @/x ratio: No significant dependence on spherocity unlike other particles.

In general, the particle ratios are not described by the models like PYTHIA8 and EPOS-LHC. However, they
seem to explain the double ratios better.
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 Rt= Non™S/<Nch™>, where Ncn'S is the charged particle multiplicity in the transverse
region.

» Using Rr, one can vary the magnitude of underlying events (UE). Rr—0 : Events

with less UE — expected to be compatible with the results from jetty-like events
based on transverse spherocity.

—A@ Ag

Toward
Ap| < 60°

Transverse
60° < |Ap| < 120°

Transverse
60° < |Ap| < 120°

Away
|Ag| > 120°

o |t is an useful tool to study:
» (Collective effects in events with low and high transverse activity
» Events as a function of varying multi-partonic interactions (MPIs)
» |nterplay between soft and hard interactions
» Auto-correlation effects

- pp, \s=13TeV ALICE

| —¢— Toward region
track
i =§= Away region pTralC >0.15 GeV/c, Inl <0.8

—4— Transverse region

» A pr cut for the leading particle is required to ensure a hard process
» For identified particle analysis: prleading > 5 GeV/c
» For un-identified charged particle analysis: 8 < prleading < 15 GeV/c

(this hard cut reduces the flow effects, required for searches for jet T T PO T T T
quenching effects) P9 (GeVic)

: ALICE, JHEPO4 (2020) 192
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Identified particle production as a function ot Relative
transverse activity classifier (Rt)
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UNAM
ALICE .
o R o p/x ratio:
§ leading eV/c ALICE Preliminar | § | leading | eV/e ALICE Preliminar B
A By e s B G s » Radial flow-like features in both the regions
= ] m25<R;<50 p >0.15GeV/c, [n| <0.8 | l?_ ] m25< R <5.0 p.>0.15 GeV/c, | < 0.8 9 ;
S oprihe s oransverseRegion | & BRRS v ee  TowardRegion - However, this feature is stronger in the

05 | o5 _ Transverse region.
- - - ' e Low-Rr trend Is somewhat described Dy
models. However, both of them fail to describe
the high-RT trend.

4 5
P. (GeV/c)
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p/r ratio:

T ooome | AGErmmney 1§ T auGE ey | _ _ |
S L uescri<s0  phoisosvien<os ] & [ m2SSA<50  hsbrscevie <08 - » Radial flow-like features in both the regions.
& | ®WO00<R <05 Transverse Region | & | ®00<R; <05 Toward Region | : : :
R _ e _ However, this teafure Is StrfoRger =
0.5—_ ..................................... ] 0-5__ ] Transverse reglOn
R oS ! » Low-Rt trend is somewhat described by
% 15 A I R models. However, both of them fail to describe
- _ O I ........ - : .
P e wH ] s F the high-Rr trend.
2 osk | o4 gesk T - ey
o 1 2 3 P. (GueV/c)5 o 1 2 ] p4 (GeV/c) ° =/zrallo.
T I T B e P T » show a similar trend as the p/xz ratio.
B | Py 25 GeVie pp, Vs =13 TeV 1R | Py =D GeVie pp, Vs =13 TeV ] . : :
(7 017 " 28 Ri<S0  p015GeVic il <08-) Gy 01 M 25<R<80  p 2015 GeV/c, bl < 0.8 - » high-Rttoward region approaches the results Iin
Q) | ®00<AR;<05 Transverse Reg|on_ ) | ®0.0<R;<05 Toward Region | .
: ........ E;‘(I;I-Sllisc()MonashZOB) : : ........ E\FE(T)Z[ALHs(gMonashzow) : Trar Sverse reg|on
0.05 0.05 |
°l *:_+_ % ! B s e In general, EPOS-LHC does better than
l =23 : : e e :
% 2F % - | e .:
o& 19F e — :
e I e 1F” —
9 05 g | e I
: 1 2 ] p4T (GeV/c)5 "SE 1 2 3 ;T (GeV/c:)5
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% Charged particle production as a function of Rt in pp collisions at 5.02 TeV  ucieares
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ALICE

—
o
W

I/\G | AII_ICEI PF_!IIELIIVIIINA;lY AwalzadS"jge = ;T)p VI§= 5.g.2 TeTS
= b o i bl » For the transverse side, the ratio of pr
@ : : .
. spectra to the O<R1<5 spectra rises with
Q S . .
S 10 - e, Increase in Ar.
2 ALICE:.2.85 0 )
i Ry = NN “ev0s. 258

EE s

e e i » Near and away side high-pTt yields are
m 0.0<A;<0.5 Solid line: PYTHIA 8.244 .

" 0.5Rr<l.5 1 bashed ine: EPOS LHC , _ nearly independent. However, at low-pr
=2 - . the Rt dependence is significant.

(@9)
i

Ratio to 0<AR;<5

Both PYTHIA 8.244 and EPOS-LHC models describe data qualitatively.
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% Charged particle production as a function of Rt

in p-Pb collisions at 5.02 TeV oo

—~ 10°kF

N
o

chh/dpT (GeV/ce

ALICE PRELIMINARY Away Side p-Pb \sy, =5.02 TeV
Near Side 8<p'Tead'”g<1 5 GeV/c Transverse Side (TS)

pT20.5 GeV/c, n|<0.8

N
AN
DN

BN
\

(N'®)
~ ch
AEIGE 7 77 =0 3
PYTHIA: 6.73

_—

EPOS: 5.88
I I I I I I I

Ratio to 0<A. <5

m 0.0<A;<0.5 Solid line: PYTHIA 8.244 (ANGANTYR) / =
m 0.5<R:<1.5 | pashedline: EPOS LHC 1

m 1 5SRT<2 5 '

m2

08.10.2020
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UNAM

Similar trend in pt spectra for pp and p-
Pb collisions on transverse side. The
rise of the ratio to Rr-integrated is less
steep for p-Pb

For near and away side at low-pt the Rt
dependence is more significant in p-Pb
compared to pp.

Both PYTHIA 8.244 and EPOS-LHC models describe data qualitatively.
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Charged particle production as a function of Rt in Pb-Pb collisions at 5.02 TeV \isesae
UNAM
ALICE
"\G 0% ALICE PF\_‘IIELIMIINAII:{Y R A"Vlalaﬁ:f,je = Pb-Pb |5, =5.02 TeV
> - o205 Gavic, n<0.8 ot deh s h » Results for all topological regions in Pb-
10 e - ; :
g._ X Pb collisions are qualitatively consistent
=l = with each other.
\T‘) o i \\~ - (N'®)
<
= _3 e = NISKNI:) EPOS: 195.30 : .
Y ——+—+—+—+—+—F+—+—+—+—+—+—+—3 ° As R7 Is calculated mostly with low-pr
LO m 0.0<R:<0.5 Solid line: PYTHIA 8.244 (ANGANTYR) : _ -
Voog w 0.5<R,<1.5 - Dashed iine: EPOS LHC I : particles, Rt Is more sensitive to soft
Q/:l m 1.5<R;<2.5 - phySiCS.
©  Agas [ e -
-'5 - = == - & o >:/' : :
= e —e— o ————____1 9 Due to high <Ng™S>, the maximum
o0 o |_...=.=..{_-L' - F s = = ; .
B e B R M e e  Tr-aa reach of Rt = 2.5 in Pb-Pb collisions.

4 5
P (GeV/ce)

Both PYTHIA 8.244 and EPOS-LHC models describe data qualitatively.
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ALICE
Ypp,p—Pb,Pb—Pb_ pp,.p—Pb,Pb—Fb
. iDL oPE— xR
pp,p—Pb,Pb—Pb VPP mba.  vbD min.bias . : ; :
TS A. Ortiz, S. Tripathy and G. Benecdi, arXiv:2007.03857 [hep-ph]

& | | | IIIIIII | | IIIIIII ﬁ | | | ||||||| | | ||||||| | | | [ e |
% ALICE PRELIMINARY . g ALICE PRELIMINARY . pp E =502 TeV. Pvthia 8.244
% (S = 5.02 TeV (Near Side) 8<p'Tead'”g<1 5 GeV/c T VSyn = 5-02 TeV (Away Side) 8<P|Teadmg<1 5 GeV/c Monash 8c< ptrigg. <15 GeV/c
o 1.5 @ pp (VOM mult. classes) 4<pT<6 GeV/c, j<0.8 _ 2 4 5 ® pp (VOM mult. classes) 4<'OT<6 GevicnEl ot T

o p-Pb (VOA mult. classes) % o p-Pb (VOA mult. classes)

4 Pb-Pb (VOM cent. classes) % A Pb-Pb (VOM cent. classes)

Full markers:
with UE subtraction

oo\oo

¥»05<R;<15

e 0-5 N e 0-59 .
S 5 10% ear L L Seqe Awa . |
A S without UE subtraction m25<R; <35
e 60-90% e 60-90% RT >3.5
I 1 | 1 | R 2 O | I | | 1 | ] Lo | T | I | 1 1 | ] R | I | | 1 | ] ] e | I 1 1 | | e T [ ]| | 1 | | | Ea] [ | !
1 10 107 1 10 10° 4 ) 8
<N Transverse Side <N Transverse Side
ch ch

pt assoc. (GeV/c)

In contrast to Pb-Pb collisions, no enhancement (suppression) of /s p-pb Pb-Pb IS S€EN fOr NS (AS) In pp and p-Pb
collisions. Based on these results, no hint of jet guenching in small systems is observed.
Predictions from Pythia 8 (Monash tune) is consistent with data
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SPT=1 MC Studies - SPT™ vs Sg

Correlation matrix

between SgTzl and S,
linear with an initial
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SPT= MC Studies - SPT™" vs Sg
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SgTzl MC Studies — Charged Vs Neutral

K*and K° with p.>3 GeV/c S, .., is more “robust™: all
partmles have same Welqth
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