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The “pre-LHC” paradigm ALICE

‘ . Relativistic
. Heavy Ion
"~ Collisions

& Study of A-A collisions to probe the
properties of high density and

Quark—Gluon Plasma

temperature nuclear matter.
2 Hot Nuclear Matter effects
(Quark Gluon Plasma)

2 Study of p-A collisions to

Temperature (T) 35
bl

Matter Made of ‘.

\ Neutrons & Protons R
\\{uclei

Color

Superconductor

Neutron

Stars?

Barvon chemical potential (u.) or net barvon density

Ry

RS

~ 14 gz BY
investigate Cold Nuclear Matter 3R i N\
(CNM) effects Z o oo B % o3
B nPDF modifications, 3 of mmen 4 P o
Saturation, Color Glass e e 1"
CO N d ensate see e.g. Eskola et al. JHEP0904?:2009)065 ' NA51} JPG32, 427 (2006)
s ETTTTTTT s | [ A
& Study of pp collisions important : e e | E
as reference to compare other Z 2% s 3 o
systems (no CNM, no QGP T = Pl s
effects expected) e

ALICE Collab. Eur.Phys.J. C79 (2019) no.5, 388 P+ (©eV/o
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The “pandora box”

Nik[hef

2 Double ridge structures observed
also in small collisions systems for

high-multiplicity events.

2<p, : 4 GeV/ p-Pb \s,, =5.02 TeV
TSP o0 <2 GeViC Ve BN »}(0-20%)-(60-100%)

ALICE, Phys. Lett. B 719 (2013) 29-41
ATLAS, PRL 110 (2013) 182302
CMS, PLB 718 (2013) 795

2 Smooth evolution of particle
production from small to large
systems vs charge multiplicity

2 Where all this comes from?

2 Initial stages effects?

2 Better understanding of the
observables we use in A-A for small

systems?

2 Common mechanism of particle

production?
2 Final state effects?

Ratio of yields to (n++m")

—
<

1021

103

ALICE

® pp,V\s=7TeV

—— PYTHIAS8

ol

Y O p-Pb,\s =5.02TeV |
[ Pb-Pb, {5y, = 2.76 TeV

—

—_—

Initial Stages 2019, 24-28 June 2019

ALICE Overview

10 10° 10
ALICE Coll. Nature Physics 13 (2017) 535-539  (dN_/dm)
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A Large lon Collider Experiment (ALICE) 1Ie E

Muon spectrometer
p-tracking and trigger
chambers:

-4<n<-25

PEERE AW . Y AN IAYE a sV

. 1 '
. (1 i’

dl 2
Forward detectors:
Central barrel: beam-background, trigger,
Event centrality, time zero
characterization,Vertexing,

Tracking, PID, EM Calos JINST, 3 (2008), S08002

In] < 0.9 Phys Rev Lett, 106 (2011), 032301
d : Int. J. Mod. Phys. A 29 (2014) 1430044
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ALICE Data samples iklhef (i

ALICE

Vs (Te)

2010-2011
2015
pAON RS

5.02 ~15 nb!
5.02, 8.16 ~3 nbt, ~25 nb

2009-2013 ~200 pb, ~100 pb?,
~1.5 pb?, ~2.5 pb
2015-2018 ~1.3 pbt, ~59 pb

2 Significant increase in integrated luminosity in pp, p-Pb and Pb-Pb collisions
— more precise measurements also for rare probes.

2 Energy and system dependence studies of particle production are possible

2 New results on latest Pb-Pb 2018 sample
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ALICE
Ry

R
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see e.g. Eskola et al. JHEP0904(2009)065

Initial stages and CNM effects

2 Provide data to constrain nPDF
2 Saturation / Color Glass Condensate regimes
2z Understand possible effects on hadron productions

—_—
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Shinichi Hayashi, 25/06/19, 15:00 Parallel: nPDF/CNM

Coherent J/{ photoproduction in UPC ngﬁmef

ALICE
2 Coherent J/ photoproduction cross section proportional to the square
of the gluon density in the target doyisapn| M3, Teer®a(Q7) [ng(x QQ)]Q
dt t=0 48Oéemc28 ’
Pb
2 J/P photoproduction in Pb-Pb Ultra-Peripheral
collisions allow to access gluon shadowing in b> 2 X rpp ) C
nuclei at low x :E '
39 —

\

Pb

- == HKNO7LO
—— nDSLO
--—- EPS08 LO
—— EPS09 LO
[ EPSO09 uncertainty
el L 1 L

10 10 107 X

Guzey et al Phys Lett B726 (2013) 290
Guzey, Zhalov JHEP 1310 (2013) 207
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Shinichi Hayashi, 25/06/19, 15:00 Parallel: nPDF/CNM

Coherent J/{ photoproduction in UPC ngﬁef

ALICE
2 Coherent J/P photoproduction cross section proportional to the square
I i 3 2
of the gluon density in the target 0 A7/ Mf/w 302 (Q )[%gq(w QQ)F
dt t=0 48Ckem(’328 i ’
Pb
2 J/P photoproduction in Pb-Pb Ultra-Peripheral
collisions allow to access gluon shadowing in b> 2 X rpp ) S W
nuclei at low x g2 '
/ “ \
Pb
2 Extract coherent J/ fraction using di-muons S ALICE, Pb—Pb |5y = 5.02 TeV
.t f 6 b é’ B UPC, Ly = 754 + 38 ub”
pT SpeC Frum 1or _y INS = - -3.00 < y < -2.75
2 Photon couples coherently to all nucleons T 200 < T < .35 GV
o — Coheren
? < pT > ~ 60 MeV/C @ —I(r)mghereL\tJ/J\yw
g — Incoherent J/y with r]ucleon dissociation
S " Inconerent iy fromy’ deosy
— Continuum yy — pu
— Sum
MH
0 0.5 1 1.5 2 2.5
ALICE Collab Submitted to PLB arXiv:1904. 0627 Dimuon Py (GeV/c)
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Shinichi Hayashi, 25/06/19, 15:00 Parallel: nPDF/CNM

Coherent J/P photoproduction in UPC ngﬁef !CE

2 Coherent J/P photoproduction cross section proportional to the square

of the gluon density in the target o4y 7/ M7, Leemal(Q?)
o 480, Q8

dt
Pb

2 J/P photoproduction in Pb-Pb Ultra-Peripheral
collisions allow to access gluon shadowing in b> 2 X m

nuclei at low x — T

29(2, @)

00000400

22000900

/ T
Pb
2 Extract coherent J/ fraction using di-muons §7; ALICE Pb+Pb — Ph+Pb+Jiy sy =5.02TeV .-~
pT spectrum for 6 y bins B 6 e ton -
2 Photon couples coherently to all nucleons 8 sl
2 <pr>~ 60 MeV/c F - f;gﬁméw R :
4~ — . BGK-(LS) S

- - IIMBG(GM) -~

2 Results of coherent J/{ photoproduction:
2 Moderate nuclear gluon shadowing
2 Potentially constrain the gluon
distributions in global nPDF fits

| ‘ | ‘ | ‘ | ‘ | ‘ | ‘ | ‘ | ‘ | ‘ |
—(21.2 -4 38 36 -34 32 -3 28 26 24 22

ALICE Collab Submitted to PLB arXiv:1904. 06272
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Coherent J/P photoproduction in Pb-Pb hadronic collisions ©
ALICE

ALICE Coll. PRL 116 (2016) 222301

2 Excess of J/Y for pt <200 MeV/c in & 8 ALICE, Pb-Pb (8, = 276 TeV
peripheral Pb-Pb collisions (70-90%) o . i
RAA ~f “ 4r } O.35TpT<1 GeVic, global syst = = 15.1 %

3r b 1= p_<8GeV/c, global syst=+11.5%

2 New ALICE results at /snn = 5.02 TeV 2l Cormmon global syst = = 6.8 %

for both central and forward rapidity

0.8 % %

3600_IIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIII IIIIIIIIII 0-7_

= L —O— ALICE, Jly > p'n,25<y <4,p_<03GeV/c AL|CE Pre“mmary_ 0.6 @

g . 5 - 0.5/
. | —®— ALICE, Jiy » e*e, |y| <0.9 Pb-Pb _502TeV A

Q 500: """ GG-hs (J. Cepila, arXiv:1711.01855) Centralit 70_900/ 04l Lo v b bva b b baag
> GS-hs (J. Cepila, arXiv:1711.01855) y ° 0 50 100 150 200 250 300 350
5
= R GBW (M.B. Gay-Ducati, arXiv:1804.09836) 2 Dart
8b 400 - IIM (M.B. Gay-Ducati, arXiv:1804.09836) ]- d N AA / de dn
E Raa(pr) =

X
< Ncoll > dQNPP/dedn

2 How can the coherence condition
survive when both nuclei are broken

, \ by the hadronic interaction?

TR TN NI TN TN ) 2 Coherent photoproduction on

y nuclear fragments? Spectators

participate in the coherence?

300

200

100

(IJ_|
I
w
I
N
I
—h
o
—
N
w
I

—
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Shinichi Hayashi, 25/06/19, 15:00 Parallel: nPDF/CNM

Nik|hef .
J/P production in p-Pb collisions /snn = 8.16 TeV I %

Backward-y Central-y Forward-y
o 2r 2 2 C
Q L L U e e e e e
m‘a - - ALICE, p-Pb {s,,=8.16 TeV,-4.46 <y <-2.96 % ’ 8:— ALICE Prellmlnary p- Pb ﬁ 8. 16 TeV 18 - ALICE, p-Pb ys, =8.16 TeV,2.03 < y__<3.53
[ Inclusive JAy C El J/‘V —e'e ~1.37<y <043 - Inclusive Jiy
1.6 1.6E 1.6
141 1.4f 1.4F
- 1 2 1.2 —
B f oo = -——H——-_H_ ------------------
0.8[ Y M’&
0.6 . 0.6 | EPSO09NLO + CEM (R. Vogt)
0.4 C O 4_ [ ] CEMEPS09NLO (R. Vogt) - 04F [ nCTEQ15 (J. Lansberg et al.)
L _|EPS09NLO + CEM (R. Vogt) L [ ] nCTEQ15 reweighted (J. Lansberg et al.) ] T r ' CGC + NRQCD (R. Venugopalan et al.)
0.2 r [ InCTEQ15 (J. Lansberg et al.) 02:— [ ] EPPS16 reweighted (J. Lansberg et al.) —_ 0.2 C [ CGC + CEM (B. Ducloue et al.)
C I I | —TrTnsport I(P. Zhualmg et aII.) | | - | : Transport (X. D eta |) I . C | | | —Transport (P Zhualmg ot a||) |
_IIIIIlIIlIIII o v e ey 44— U _IIIIIIIIIIII|I 1 | T I A S |
%02 4 6 8 10 12 14 16 18 2 S 2 3 1 5 6 7 0022 6 8 10 12 14 16 18 20
p.. (GeV/c) p. (GeV/c) p. (GeV/c)

ALICE Collab. JHEP 07 (2018) 160

2 At backward and forward-y, Rppb Shows a pt dependence, increase from low to
high pt

2 At central-y Rppo is compatible with unity with almost no (or mild) pr
dependence.

2 Suppression seen at forward rapidity, low pt multiple explanations possible
2 Size of theory uncertainties (mainly shadowing) still limits a more quantitative
comparison
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J/P production in p-Pb collisions /snn = 8.16 TeV I E

2 Multi-differential studies of J/ production in p-Pb collisions at backward and

forward rapidity ZN centrality estimator

_DQ- 2 B 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I ﬁ 1_6 | 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1
QO-_I 8 _ ALICE preliminary 00- - ALICE preliminary
[ Inclusive JAp — 1.4 Inclusive JAy — ww
1.6  p-Pb|s,=8.16 TeV, -4.46 < Y oe < 2:96 10 [ p-Pb s, =8.16 TeV, 2.03 < Yo <3:53

1| F - =_" ﬁ
=14 o.aﬂ‘ ﬁ_ -
%@%

o gEEtE g

—|+~|+-E-EHI*-+I‘ -
] ||||-
|
] ]

: 0.6

E % o 2-10%
| oaf R :
Backward-y - : o 40-60% Forward-y
] 0ok * 60-80% —
. - e 80-90% .
O : 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 : O [ 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 ]

0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14

P, (GeV/c) P, (GeV/c)

2 Qprb shows a clear evolution vs pt in different centrality classes
2 Backward-y clear enhancement in most central collisions for pt> 3 GeV/c
2 Clear difference between central and peripheral p-Pb collisions
2 Forward-y stronger suppression for most central collisions?
2 Larger CNM for most central collisions? Final state effects ?

— — e
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Mattia Faggin, 25/06/2019, 15:20 Parallel: nPDF/CNM

- » Niklhef (3
D meson production in p-Pb collisions 1Ie

ALICE Coll. submitted to JHEP arXiv 1906.03425
o) B L | T T T T L | L | T T | L | T I_ o T I T T T T T T
o B ] o B I I I I I I [T
T ALICE P-Pb, {s=5.02TeV ] = I ALICE p-Pb, [5=5.02 TeV ]
Ol = ] 1.6— —
- Prompt D mesons, -0.96 < y__ < 0.04 - Prompt D mesons, -0.96 < y___<0.04 -
1.4~ = Average DO, D*, D** ] 1.4 = Average D°. D*, D** -
. o D ] o D° ]
120 :E: J - 12 ]bIL ‘M -
1 I . i “-h» ! .I.._..I..i.".'f_.'.".' ...... “"m-fll-llu-uu-llu-uu-uz:m-uu.l---|----- ..... I: 1 i =‘ o L m I l .......................... I:
0 . 8 i —_ O . 8 A 1 "“'6"{ l __
hy / — —n =~ =
" § _ = _
0.6l / - 0.61F .
o _ ¥ i
L/ ] 3 i
0.4/ == -* CGC (Fuijii-Watanabe) N 0.4/ N
:/ —— FONLL with EPPS16 nPDF | ~  =v=v= Duke i
O.Zi ----- Vitev et al.: power corr. + k; broad + CNM Eloss ] 02— — POWLANG (HTL) —
L Kang et al.: incoherent multiple scattering i - T POWLANG (IQCD) —
B | | | | | | | N o b b b b b b byl
OO | 5 L1 1 I1 OI [ I-I 5I [ I20I 11 I25I 11 I30I [ I35I | 00 5 1 O 1 5 20 25 30 35
[ (GeV/c) [N (GeV/ce)

2 D-meson Rppp compatible with unity in O< pt < 36 GeV/c
2 Described fairly well by models including CNM effects
2 No evidence of energy loss suppression for intermediate pr

—_—
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Nicolo Valle, 25/06/2019, 14:00, Parallel: nPDF/CNM

- . Niklhef (3
Z production in p-Pb and Pb-Pb collisions 1Ie E

ALICE Collab. Phys.Lett. B780 (2018) 372-383

" . <1-6_'|"'|"'|"'|"'|"'|"'|"'
2 Electroweak bosons productlon N p-Pb and o ; 4| ALICE, 0-90% Pb-Pb s,y = 5.02 TeV

Pb-Pb collisions at forward rapidity constrain

[ Z - utu,-4.0< n, < -2.5, p$ >20 GeV/c

1.2
NnPDF at large Bjorken-x S s Y S B i
0.8F d] 4] .
. o 0.6 | ! —
2 Z-boson Raa measured in Pb-Pb collisions o4 Dot E
& CT14 w/o nPDFs deviates from | of o vERPSTe :
. “r NLO pQCD with CT14 as pp reference
experimental data by 2.30 ] A A EP
26 28 3 32 34 36 38 4

y

. . % '"“E ALICE preliminary, p-Pb, |5y =8.16 TeV

2 Z-boson cross section measured in p-Pb P ref L -
collisions at \/snn = 8.16 TeV. Tk e | .
2 Nuclear shadowing effect smaller than in °F T . ome | E
Pb-Pb °F T
& Data comparable with expectations w/o | g
nPDFs (CT14) and with nPDFs (EPPS16 N
and nCTEQ groups) ST S

—_—
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ALICE

Particle production vs multiplicity

2 Study of particle production mechanisms across different collisions
systems
2 Event activity is the main variable?
2z Which mechanisms enter in the game?

2 Possible connection between hard and soft processes
2 Production at QGP freeze-out.
2 Role of hadronic re-scattering phase
2z Hadronization at high-pt

Initial Stages 2019, 24-28 June 2019 ALICE Overview D. CAFFARRI (Nikhef) - 13 I




Relative strangeness production in pp, p-Pb, NiEE‘ ef

Pb-Pb and Xe-Xe ALICE

2 Historically a signature of the QGP _ e
formation Srh T iisee

| 0
2 No energy dependence observed & BRPRIWK,

2 New preliminary results for
pp at /s =13 TeV and
p-Pb at \/snn = 8.16 TeV

D0 DO0Dom,, .
0 %0 %0 g 22
§ o 0 BOP T s 3

Ratio of yields to (nwr+m~

2 Smooth evolution vs .m_ultiplicity 10°2 o b o b L% B b e+ 127
from pp to Pb-Pb collisions i g 0 N :
. ] - reliminary
2 Including new results in Xe-Xe Bl & pp, V5= 13TeV
. . B ALICE O Pb-Pb, {5y =5.02 TeV
collisions _ﬂﬁﬂ? O pp, Vs =7 TeV Y Xe-Xe, Sy = 5.44 TeV

O p-Pb,\syy=5.02TeV @ p-Pb, s, =8.16 TeV

: : 1—3 co Loy Lol Coo
2 Strangeness production driven by 10 10 102 108 1o

multiplicity also for different (dN_/dln)

CO”|S|OnS Sys_tems _ . ALICE Coll. Nature Physics 13 (2017) 535-539
2 Role of Multi Parton Interactions in  Phys. Lett. B 758 (2016) 389-401

small systems?

In|< 0.5

—_—
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Particles ratios vs pr riighest muitipicity I %

Lowest multiplicity ALICE
:‘ ALICEpp fs=7TeV, lyl <0.5 ' ALICE p-Pb s, =5.02 TeV, 0 < Y os <0-51 ALICE Pb-Pb V5 =276 TeV, Iyl <05 ]
2 Similar evolution pattern of == bt A = bioh-p U = POt
. . [ (VOM Multiplicity Classes) ] (VOA Mult. Classes - Pb side)
particle ratios from pp to Pb-Pb -
collisions

2 p/® decreasing with pr in the
three systems ;
0.8:— pp

0.6}

Ea

(K" +K) / (z* + )

0.4}

0.2}

@ ] | ) 1

(p+P)/ (" +m)

0
S

X
<
1t
0.5 -
1 10 1 o0 1 10
ALICE Coll. Phys. Rev. C 99, (2019) 024906 p; (GeVic)

e
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. . - oiciy N1K|hef .
Particles ratios vs pr riighest muitipicity I %

Lowest multiplicity ALICE

[ ALICEpp 5=7TeV, Iyl <05 T ALICE p-Pb |5, =5.02TeV, 0<y__<0.5] ALICE Pb-Pb |5y =276 TeV, lyl <0.5
& Similar evolution pattern of L = = e

particle ratios from pp to Pb-Pb T el om
collisions
2 p/¢ decreasing with prin the : =

three systems — flattening in N @1 O 0

large systems from radial flow? EZ: PP 1 1 '

*od -
0.2f

@ ] | ) 1

(p+P)/ (@ +m)

0
S

ATK

[ (GeV/ce)

ALICE Coll. Phys. Rev. C 99, (2019) 024906

e
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. . - oiciy N1K|hef .
Particles ratios vs pr riighest muitipicity I %

Lowest multiplicity ALICE
f- 20 [ ALICE pp Vs = 7TeV,lyl<0.5 I T ALICE p-Pb ﬁ =5.02TeV,0< yclMS <0.5] ALICE Pb-Pb ﬁ =276 TeV, Iyl <'o.5 ]
. . . i [ == voM Class I, (dN_ /dn) = 21.3 1 = 0-5%, (dN_ /dn) = 45.1 F——] 0-5%, (dN_ /d ) = 1601.0
9 S I m I I ar eVO I Ut I O n p atte r n Of + 450 F—=— voM Class X, (dNih/d n=23 1 = 60-80%, <drl|\lch/d n)=9.8 1 E=- e60-80%, <d;vch/d 7 =555
& I (VOM Multiplicity Classes) ] (VOA Mult. Classes - Pb side)

particle ratios from pp to Pb-Pb

collisions

2 p/® decreasing with pr in the
three systems.

2 K/t multiplicity independent
except for central Pb-Pb
collisions

ALICE Coll. Phys. Rev. C 99, (2019) 024906 p, (GeVic)

e
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. . - oiciy N1K|hef .
Particles ratios vs pr riighest muitipicity I %

Lowest multiplicity ALICE
2 Similar evolution pattern of = I == z::;@;xf;z;;:s = 232;{",_75%?53;;:’2;:‘;
particle ratios from pp to Pb-Pb R S B T o
collisions | e _
2 p/d decreasing with pr in the 5 2%@%
three systems. v @ CEEN 0
2 K/mt multiplicity independent E¥ PP { p-Pb { Pb-Pb
except for central Pb-Pb o zasilh g |
collisions =4 I

2 p/m, VKO show a depletion at
pt ~0.7 GeV/c and a clear
enhancement at ~3 GeV/c in all
systems — Baryon formation
effect ?

@ ]

(p+P)/ (@ +m)

0
S

ATK

[ (GeV/ce)

__ __ _
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Particles ratios vs pr riighest muitipicity I %

Lowest multiplicity ALICE
2 Similar evolution pattern of == Mo == ;’;?Z;g,?;";‘jz;“f;s = Z;*?Z:,'o{",_fsﬁjjz;;f‘;;:‘;

particle ratios from pp to Pb-Pb R S B T o
collisions | - |
2 p/®d decreasing with ptin the E 2%@%

three systems. G @ © ’ 0
2 K/mt multiplicity independent £ pp

except for central Pb-Pb o

collisions =4

2 p/m, VKO show a depletion at
pt ~0.7 GeV/c and a clear
enhancement at ~3 GeV/c in all
systems — Baryon formation
effect ?

2 Particle production driven by
multiplicity + flow + baryons/
recombination at intermediate pt?

2 Mass ordering, baryons/mesons
effect present also in the hardening e T R e e
of the spectra ALICE Coll. Phys. Rev. C 99, (2019) 024906 Py (GeVic)
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- | Niklhef (3
¢ production and h-¢ correlations 1Ie %

ALICE

P $/m shows an increase from pp to Fooel lemmnev oo -
peripheral Pb-Pb, then a different trend for % -GS Heidelberg H H @H@H%@ -
Pb-Pb (and Xe-Xe) collisions 001  Tw=156MeV HHH 'H-%ﬁ—

& Use two-particle correlations to investigate """ % *'i”@i%ﬁ@
the origin of the ¢ production (jet or H
underlying event)?

0.006 —
~ ALICE Preliminary ALICE

- ¢ Xe-Xe \jSNN =5.44TeV 1 Pb-Pb \[SNN =276 TeV

0.004 _  m Pb-Pbys,,=502TeV & p-Pb\s, =5.02TeV
' e ppVs=13TeV
| | 11111 | 1

1 1 | I | | 1 1 1 | I | | 1
2 345 10 20 10 2x10? 10° 2x10°
(dN_ /dn)

In1<0.5

—_—
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- | Niklhef (3
¢ production and h-¢ correlations 1Ie %

ALICE
I B — VO multiplicity classes N
% d)/r[ ShOWS an increase from pp to +; 0.012 B Uncertainties% stat.(bar), syst.(box) 1 ]
peripheral Pb-Pb, then a different trend for = | __ asiHeideiberg H H HH :
Pb-Pb (and Xe-Xe) collisions 0otf = 150MeV % %H | :
: : : : 0.008 |- H H H% -
2 Use two-particle correlations to investigate ¥ %ﬂ : :
the origin of the ¢ production (jet or ooos|- | . o -
underlylng event)? - 4 XeXe\sy=544TeV 1 Pb-Pb\s,=276TeV
0.004 [ m Pb-Pb\s,=502TeV & p-Pby\s,=502TeV
' . e ppVs=13TeV _
| | IIIIII| | IIIIII| | IIIIIII| |
o045 2 345 10 20 10° 2x10? 10° 2x10°
pdpa g —— Underlying Event ALICE Preliminary <chh/d77>|n |<0.5
\—8—’ 0.04:— —&— Away-side (Jet) p-Pb \/S_NN =5.02 TeV
= - —@— Near-side (Jet) .
E omss  ToT Memeels) 40<p), <80Gevic 2 Increase h-¢/h-h pairs
% 0.03;_ #4 syst unc. from v 2.0<pi’a3300<4.0 GeVie x10° VS mu“:IplICIty aS d)/r[
E8 0025;_ / ratlo
é 0.022— L] % # N
2'5 0.015— XX m T g
< = i
0.01— $ . ,
E m ; trigger: 4.0 <p" < 8.0 GeV/c
0.005 |~ 5 “Underlying Event”
O_I T T T T T T T :‘ 5 ‘H Hadr‘or‘|-¢(1020‘)(‘)orrelati‘on‘ ‘
100 90 80 70 60 50 40 30 20 10 (7 0 12 s e

A
Multiplicity Percentile (VOA) '

— — _ —

—_—
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¢ production and h-¢ correlati

ons

Nik[hef

ALICE

2 ¢/m shows an increase from pp to
peripheral Pb-Pb, then a different trend for
Pb-Pb (and Xe-Xe) collisions

2 Use two-particle correlations to investigate
the origin of the ¢ production (jet or
underlying event)?

1

B

JF o012

5
<

0.01
0.008
0.006

0.004

e

T T T T TTT | T T
— VO multiplicity classes
Uncertainties: stat.(bar), syst.(box)

- GS|-Heidelberg
T, =156 MeV

ALICE Preliminary ALICE
¢+ Xe-Xe \jSNN =5.44TeV 1 Pb-Pb \[SNN =276 TeV
m PDb-Pb \jsNN =5.02TeV & p-Pb \jsNN =5.02 TeV

e pp Vs=13TeV
1 1 |||||| 1 |||| 1 1 1 |||||| 1
10° 2x10°

o045 2 345 10 20 107 2x10°
pdpa g —— Underlying Event ALICE Preliminary <chh/d77>|n |<0.5
\—8—’ 0.04:— —&— Away-side (Jet) p-Pb \/S_NN =502 TeV
T - —@— Near-side (Jet) _
£ oo i 10<p), <80 Gevic P Increase _hjcb/h—h pairs
z 0.03 g— S 20< pi,assoc <4.0 GeV/c . VS .mUH:Ip'ICIty as (1)/ !
238 0.025 - ratio
z 002f -+ — £z 2 h-¢d/h-hin jets is lower
S oot L2 L2 e than the inclusive
0.01 ;_ :I: m o trigger: 4.0 < p" < 8.0 GeV/c m easu rem ent
0.00 - == “Underlying Event” | 2 Production tends to be
_I o | L | L | e | e | L | L | L | L | e j === Hadron-¢(1020) Correlation .
{00 9 80 70 60 50 40 30 20 10 (7 o 12 s " o dominated by UE
Multiplicity Percentile (VOA)
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Mattia Faggin, 25/06/2019, 15:20 Parallel: nPDF/CNM

Heavy Flavour production vs multiplicity

Nik[hef

ALICE

+

e 2<pT<4GeV/c 4<pT<6GeV/c 6<pT<8GeV/c
-bw
r Pb-Pb T Jf T Jf ]
0.5} q:b * +ﬁ T . ¢+ I ¢ ¢ -
| T | AT | M M| M| M| M BT | vl vl MR
+ H > 3
- 10 10 10
=~ 8<p, <12GeVic 12<p <16 GeV/c <chh/dn>|
Dw 1|<0.5
T T 1 ALICE
: o7 pp Minimum Bias, fs=5.02 TeV
* EPJ C79 no. 5,(2019) 388
i +* T | @ p-Pb,|s, =5.02TeV
0.5} q:: T E SPD multiplicity classes
Pb-Pb, {s,,, = 5.02 TeV
T 1 JHEP 10 (2018) 174
VO multiplicity classes
T T T T T T +4.7% BR uncertainty not shown

10 102 10° 10 102 10°

(dN ch/ d n>|n|<o.5 <chh/ dm)

2 Hint of higher Ac+/DO ratio in Pb-Pb collisions
w.r.t pp ones

2 Higher A\ct/DOratio in pp than in ete-
collisions

2 Baryon related effect? Models including
both coalescence and fragmentation seem to
reproduce better the data

In<0.5

2 D+s/D+ ratio vs multiplicity is flat
within uncertainties across the three
different systems

2 A hint of increase is observed for
4 < pt<12 GeV/c for most central
Pb-Pb collisions

ALICE Coll. submitted to JHEP arXiv 1906.03425

LInitial Stages 2019, 24-28 June 2019 ALICE Overview

OD 1 - T T T T | T T T T T T
~ 09k ALICE Preliminary
+ 0 Y
< 085_ VS = 5-02 TeV, lyl <0.5 2018
E Pb-Pb data
0.7:— —e— 0-10% Pb-Pb =
06 f_ 4 —=— 30-50% Pb-Pb _f
= —+—pp .
0.5 Hr —+— p-Pb, -0.96 < y <0.04 =
0.4 :—H H:H: =
0.3F- - =
0.2 i— i —i
O. 1 :_ Filled markers: pp measured reference _:
[ Open markers: pp pT-extrapoIated reference n
— | | —]
0 10 20
P, (GeV/c)
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Shinichi Hayashi, 25/06/19, 15:00 Parallel: nPDF/CNM

Nik[hef

-onia production in pp collisions

ALICE
z '"'I""I.""'I'"'I""I""I""I""E
& HF production coming form hard 2 20 ALIGE Preliminary ;
- —=. 18 PP, \5=13TeV J/P mid-y | -
scatterings (MPI?) s ;
? : ducti : tiolicit 212 16 Mult. classes: |n|<1 -
-onia production increases vs multiplicity  zl= 14F ', incusive sy  e'e, Iy | <09 :
n pp collisions 12F e 25<y <a + 3
2 Linear trend observed for forward-y 10F ginosive oy Y(1S) ' ;
production for all quarkonia state 2 Y(1S) vos) it + _________________ :
J/P, Y(1S), Y(2S). =res) T\e9) | et :
b, Y{S), Y(2S) 4 f, . S ! J/P for-y -
2 **‘ -
0 o ST P A D P T
e — , o 1 2 3 4 5 6 7 8
|8 el - Ny /dp "2
< T, [ Inclusive J/y — ee (lyl <0.9) ] <chh/d7]> In|<1
23 *C E . .
ST e ZZZZ (Monash 2012) i 2 Stronger than linear at mid-y, when no
- e 7 0<p_<4GeVic ] I
20:_ n 4<ZT<8GeV/c ] rap|d|ty gap
1 [V S 8<p < 11GeVie ]
S + — 11<pT<30GeV/c ] . . )
- [11] , ] 2 Steeper rise at higher prfor mid-y
o y E
: = | P Qualitati t with model
S wy - ualitative agreement with mode
S = calculations including Multi Parton
coo s e 6(3%04/35) Interactions (Pythia 8 Monash 2013)
ch 77INEL>0
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Nik[hef

ALICE

Collective effects

2z Common velocity field for all particles induced during the expansion by the
collision — Radial flow

2z Azimuthal anisotropies of particles induced by collisions geometry and
initial nucleon distributions fluctuations — v, v3, va, ...

2 Investigation of collective like effects in p-Pb and pp collisions.

Initial Stages 2019, 24-28 June 2019 ALICE Overview D. CAFFARRI (Nikhef) - 18 I




. viidher ()
Spectra of charged i, K and p in p-Pb t22€ E

3

e L | T | T | T I L | I - B T T 1 I T T T I T T T T T T | 1T T 71 | T _"._ 1 0 ETT | T T | T T | TTTT | T T 7T | T T | T | ILE
= 4 — — = |
o 10 E-.., = 0 Q = 3
S :-...."Oo. ALICE Preliminary 3 S 1()3 = ALICE Preliminary —= S B ALICE Preliminary
r e, _ 1 E OW%"‘E‘:‘:,:, - 3 i ]
8 103 o : ....:..0...“.:.**‘_‘.3 T ] 8 - QW.:E‘:*‘:.::.: K+ +K - 8 102 E_m%ﬂ%‘ p+p E
oy Er, %% = gH = - e 1= = =
Z'- i TOgg E.:'.:.:,:.::.:.: E ZI—1 02 — o'® e 9:0:9.0 —] Zl— B . g 0 ]
B e e - 2 e o 3 B 7
o - - 1 = 18 10 e E
> 10% =, - = > f 12> F ey, | =
S e, 120 12 e oy
S el 13 10¢ = -
N P00y, 000, "% o = Ty 1= o] =
T 10 'o."‘—..‘;i:f: = © u 1o Z E
s E Toop, ey e E - 15 F ]
[} L ‘o. :.:IE.;‘ > | o | | (] | |
2 I e, T 12 ¥k S0 E
- 1= == =R E v = E
i —@= 3 = -
E == 3 u T - J
- 1 10 = 402 Teins B
10 p-Pb,|s,, =816 TeV = = p-Pb,\s,,, =816 TeV DthI‘I!IE = 10 = p-Pb,\s,,=816TeV - 5
- VOA Multiplicity Classes . L[ VOAMutiplicity Classes . T VOA Multiplicity Classes 0 -
102 o 051%(x2) o [5101%(x2%) © [1020]%(x2) © [20-40]% (x2') — 10 E_ ® [0-5]%(x2) ® [510]% (x2%) © [10-20]% (x2°) © [20-40]% (x 2% _§ 10_3 = o [051%(x2)  © [510%(x2") © [1020]%(x2) © [20-40]% (x2')
= [40-60]% (x 2°) © [60-80]% ( x 2°) ® [80-100]% (x2") @ NSD . E [40-60]% ( x 2°) ® [60-80]% (x 2°) ® [80-100]% (x2') ® NSD E E [40-60]% (x 2°) ® [60-80]% (x 2% ® [80-100]% (x2") ® NSD :

1 0—3 L1 1 1 I L1 1 | | 11 1 I 11 1 | I L1 1 1 | 11 1 | I | 1 0—3 111 | L1 1 1 | | I I | | | I | | L1 1 | | 1 1 0—4 1 | | | | L 111 | I 111 | 1111 | L 111 | L 111 | L 111 | 1111

0.5 1 1.5 2 2.5 3 0.5 1 1.5 2 2.5 05 1 15 2 25 3 35 4 45

P (GeV/c) P (GeV/c) p. (GeV/c)

2 New measurement of identified particles spectra in p-Pb collisions using
different techniques: ITS, TPC, TOF.
2 Mass dependent hardening of the spectra with increasing multiplicity class
2 Indication of radial expansion effect in p-Pb
2 Same origin as for Pb-Pb? Hadronic re-scattering?

—_—
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Vojtech Pacik, 26/06/2019, 15:20 Parallel: Collectivity in small systems

| . NikJnhef .
System size dependence of vn coefficients 1Ie %

ALICE

) [T I UL ' ' L il

Large systems (Pb-Pb, Xe-Xe) 0161 00" pp plPoxexePb-Pb pp p-Pbe XePb-ph =

B S ltivlici f 014 i %EIL_IM 544%@? ;5-02 54 22v@|g1?\>/)1.4}5

trong multiplicity dependence of vn . MO e m % e v 103

? Vo> V3> Va 012~ — EEH e e B BN v,{2, A > 1.0}

C (a) -

. . 01— e g

2 Hydro calculations describe reasonably - P -

. . . . . . 0.08— Tﬁ—ﬂ‘“ﬁ =

the data at intermediate-high multiplicity T ,‘._’:__ -

2 vo{4} ~ v2{6} ~ v2{8] e E

0.02E-2. 3 .

= 0:_ —— ———— _:

Sma” svstems ( _Pb) :&10'185_ . Xe-)l-(igdigg-Pb pp p-élt;g((:el?XePb-Pb _E

y pp’ p 0.16— 544 502 13 5.02 544 5.02\[S_NN(TeV) —

o = ¥ -

- N TP 014 i <o. Tl mn Ik -

: Kn . .‘f/lat>v‘f mUItIp“CIty 0.12f_ I(1)“2 <Opi<3.0 GeV/c o o _f

2 3 4 u =

0.1 =

2 Cannot be explained by non-flow only  ,qE 3

(PYTHIA) 0.6 -

0.04 %EE;:?:’ I X .“il:-.p _;

& Observation of long-range multi-particle ®%f

. " 0 1

correlations in small systems

ALICE Coll. arXiv:1903.01790 N¢, (Il < 0.8)

— —
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Vojtech Pacik, 26/06/2019, 15:20 Parallel: Collectivity in small systems

|dentified particles flow coefficients

Nik[hef

ALICE
ALICE Collab. JHEP 1809 (2018) 006
2 Results of identified particles vn in & 03[ ALICEPb-Pb [5y,=502Tev @
Pb-Pb collisions Z [ WI<0510-20% .;5
2 pt < 2 GeV/c hadron mass ordering & b e 10
2 pT ~ 2.5 GeV/c crossing between baryons = 0'2; ) 5_:;:% i Ziix
and mesons : _;535.5 Fid }l *’
2 pr> 2.5 GeV/c baryons v2 > mesons v 01 __-ﬁg’t B, . i
e
NEWY, O(I)_""T """ é """"""" ; """"""" I g I 1 A
S O ety T Vo ] P, (GeVie)
> 0.3 Pb-Pb sy =5.02TeV B = pE)
- Inl<0.8 ] = AR) ]
0.25 - Kk [FHo - 2 First measurement of vn(pT) of identified
0.25— s E hadrons using 4-particle cumulants
: . 3 ] method
015 F aatd 8] 1 B More sensitive to initial state
0.12— &55:‘ + g — fluctuations, less affected by non-flow
0.05F :.:ji‘_"} g 2 Similar behaviours observed as for v2{2}
5%:‘.?. o o (mass ordering and baryon/meson
O 7273 7 8 9 10 grouping)
P, (GeV/c)
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Vojtech Pacik, 26/06/2019, 15:20 Parallel: Collectivity in small systems

S y viklhet ()
|dentified particles flow coefficients 1Ie E

ALICE Collab. JHEP 1809 (2018) 006

2 Results of identified particles vn in

N 0.3 ALICE Pb-Pb s, =5.02Tev = Ex*

Pb-Pb collisions £ [ WI<05710-20% .

2 pt < 2 GeV/c hadron mass ordering & 023 - lng 10

. N 0.2+ mEgt g ° K

2 pt ~ 2.5 GeV/c crossing between baryons = "t Er?:;%-ﬂn { . AR

and MeSons i -53::1 + }r*. #§ }I 0 %}

2 pr> 2.5 GeV/c baryons v2 > mesons v O s -8 o]
?0.25 _l LI | LI | LI | LI | LI | LI | LI | O|_""-l_"""|"""""""| -------------- L | "-:_"1 -------
S | ALICE Preliminary 0-20% (VOA) _ 0 2 4 8 10
A - p-Pb \s, =5.02 TeV - P, (GeV/c)
= 0.2f hi<08 IE
< - @ A } + i
o [ 3@= f i
= 0451 [x1 w W
S 015 K2 — : -

4 @ e ﬂli 1'% '*¢ . B 2 New results on v2{2} in p-Pb collisions for

o = &) ij{, + E identified particles -

T 5l_,+’ . 2 Subtraction of non-flow contribution from
B P ] pp collisions
PP & E B> Similar patterns as observed in Pb-Pb
i) . . . . . ] collisions
% T 2 3 4 5 6 7
P, (GeV/c)

— — = e
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Poster Jasper Elias Parkkila

Non-linear flow modes in Pb-Pb collisions NiE@ef

ALICE
oairs[-~va Wb 104 T v s s, 0vS[RR] Tl 2 For n>3, contributions from non-linear lower
00150 . ,,m-m\ order spatial anisotropy enter in the
oo i / ) definition of the coefficients
0.0100 .

0.0075 i _ L NL
0.0050F ¢ [ o Vn — Vn + Vn (n > 3)
LICE Pb-Pb y/syy =5.02TeV | ’
0.0025 ,/ 0.4<|n|<0.8,02<pr<50GeV/c K
>: I-.-.I.I.I.I.I.I—.--.I.I.I.I.I.I . . .
WVs Yo .53 hVe 20 liVe (2.76) | | Wvs Vs 223 ¥Fhs AV7, 26 2 Contribution of non-linear terms larger for
o peripheral collisions
0.004
New
0.003 o
0.002 * Pb-Pb | 5,,=5.02 TeV 10-20%
0.001 0.08 ALICE Preliminary
0.000 | ni<0.8
0 10 20|30|40|50I60II10I20|30|40|50I60 .J'ci
Centrality[%] ALICE Preliminary 0.06- s K
: . Ap+p & T
2 New results of non-linear coefficients for voal K off ©
various identified particles up to ve 33 Axh ,, D. : .
.. E 7 # *
0.02F K
& Similar patterns as observed for LI !
iIdentified particles linear terms o- #aglsa’
2 3 4 5
[ (GeV/c)

__ — - — - = =
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Heavy Flavour flow in Pb-Pb collisions ngﬁwef

ALICE

H p ine T = L e e e e s e e e e LN L

?New, more precise measurement of D meson vz 2 05- ALICE Preliminary E

in 30-50% B "L 30-50% Pb-Pb, |5, =5.02 TeV ]

& Same v» for D+s and non-strange D mesons f 045+ Prompt D!, yi<0.8 E

within uncertainties, down to 3 GeV/c D - PromptD’, D, D" average, lyl<08 -
> L

oo gy _

0.1 H — $ ¥

O: _________________

. —

~0.1= [] Syst. from data =

- [ Syst. from B feed-down NeW -

_0'2_IIII|IIII|IIII|IIII|IIII|IIII|IIII|_

2018 Pb-Pb
data

| |nma| Stages 2019, 24-28 June 2019 ALICE Overview D. CAFFARRI (Nikhef) - 23
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Heavy Flavour flow in Pb-Pb collisions ngﬁmef

ALICE

- ~ T T 17T T 17T T 17T T 17T | T 17T | L L ]

9. New, more precise measurement of D meson v» g 05- ALICE Prellmlnary E
in 30-50% B "L 30-50% Pb-Pb, |5, =5.02 TeV ]

B Same v2 for D+s and non-strange D mesons f 0.4 . Prompt D, Iyl<0.8 .
within uncertainties, down to 3 GeV/c D - PromptD’, D, D" average, lyl<08 -

> [ ]

o5 T T T T T T T T T T T T T 0.25} #ﬁh ‘E
% [ ALICE Preliminary - % ]
5 o.4§—3o-50% Pb-Pb, s, = 5.02 TeV — | Qz 5018 Pb-Pb 0.1 H | $ :
sos *g E NIvE data A . I B D
Soa :as_*__e-a_—e-ai | E fﬁr Aﬁi .
01 |F+a_.|.__$_—$——ats—_ _ N 0 _ NI 2 —0-1- [ Syst. from data =
Of_____f __ — ] Qo ; OS2 Qay Z e [ Syst. from B feed-down New :

;_ [JSyst. from data 4%7_5 _0-2_|| ol b b b b P 1

|
o
—

©w .
T

0 Syst. from B feed-down ] 5 10 15 20 25 30 35

;I:::|:::|:::I:::I:::I:::I:::Ié pT(GeV/C)
- Prompt D%, D*, D** average, lyl<0.8 ]

N
)]
TTTT
|

: | B Event-Shape Engineering technique

Lt - allows to select different eccentricity and
initial conditions for a given centrality class
2 Clear difference of D meson v2 in events
2%« 20%argeq]” : with small and large g-
oo o0 4 B Charm s sensitive to collectivity of bulk

2 4 6 8 10 12 14 16

p, (Gevie) light-hadron and initial state fluctuations

;Pr“f
i
§

i
i

. 4

bbb

-+ 20% smaII-q;F’C

vV, (IESE-seIected) / v, (unbiased)
o
-U'l —

T
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Heavy Flavour flow in Pb-Pb collisions ngﬁmef

N [T T T T T T T T [ T T T T [ T T T T [T 1T [rrrrprrrd T |_ Al [ _ _ ]
oaf ALICE Preliminary 1= ALICE Pb-Pb |s,=502TeV NEWY,
: 30 50 /o Pb Pb r 5 02 TeV : 0-2— 2.5 < y < 4 5_600/0 _—>C\l 03 = U U U I U U U I U U U I U U U U U U I U U U I U U U -
i . Fv’m{fggta IDO g} average, ly|<0.8 i - m Inclusive Jhy, JHEP 02 (2019) 012 | o02sf ALICE Preliminary =
> - . E ]
0.3 . Uiy, 25<y<s 7 0.15 ® Y(1S), Prefiminary 1 LF 20-40% Pb-Pb E
i v wiphgg YINER 02 (2019 012 - [~ Y(1S), TAMU model, PRC 96 (2017) 054901 1 - _|y|<|0-8
LI Vs {SP IAnI>2} JHEP 1809 (2018) 006 i I Y(1S), KSU model, arXiv:1809.06235 ] 0.15 E_ | _E
0.2 i o charged particles, 1nl<0.8 -1 0.1+ — %iﬁz E
Ny v, {SP, IA5I>2} JHEP 07 (2018) 103 1 - = , T g
P - - E R ? E
0.1} # - 0.051 — -t ————— —
o+ ——-——————————— | O —————— i 1 o b (=€) = &, Sy = 5.02 TeV E
- [__] Syst. from data ] - 1 -0.15F o b,c—e,|s,=276TeV, JHEP 09 (2016) 028 —
B S St- from B feed-do n N B n : 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 L
- B Sy " 1.0.05F - % 2 4 6 8 10 12 14
—0,1_II L1 | | | | | | | | | | | | | | | |I_ I~ | | | | | | | | | | | | | | | | | | i p (GeV/C)
5 10 15 20 25 30 35 > 4 5 3 10 i
P, (GeV/c) P, (GeV/c)

2 At low-pTt tv2 > D-meson vz > J/P v2> 0
2 charm quarks seems to follow the expansion of the system
2 Recombination with flowing light-flavour quark can enhance the effect ?

2 First measurement of Y(1S) elliptic flow, compatible with zero Elgr0:
within uncertainties Pb-Pb data

2 Open beauty (b = e) v2 >0
2 3.50 effect in 1.3 < pT1< 4 GeV/c
2 Impact of collisional energy loss and coalescence for beauty?

—_—
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Fabio Colamaria, 26/06/2019, 15:20 Parallel: High-pt probes

| | . _Nik[hef .
Collective effects for HF in p-Pb collisions ? 1Ie %

ALICE
ALICE Coll. PRL 122, 072301 (2019)
>C\] __|||||£ . . _
02 MOE ey ez 2 Azimuthal correlations of heavy
ook 21O ¢ wpmrg 4<nc2s tsciuiss - flavour decay leptons used to extract
: | | : Fourier coefficients in p-Pb collisions
o B _ °
3 ) 2 e,u from heavy flavour decays show
: EE%%_*_mi ] . o
0.05 - | - vz > 0 in high-multiplicity p-Pb
- S 1 1 collisions (50 effects)
O__ R T T T T I T T T ]
| 1 2 3 4 5 6 & 1af ALICE b e E
[ (GeV/c) tef p-Pb, {Syy=502TeV | g SZSQOWD:E E
E 0SSy <008 Ff e | i
asmmmm . TTTR N
1: ______________________________ t’ﬁ-ﬁ _____ IM ______ “tﬁ*ﬁ*{r&r
2 D-meson central-to-peripheral ratio =
around 1.2 at intermediate pr °-6; 0-10%ZNenergy  §  10-20%ZNeneray
2 Qcp >1 at30in 3<pr<7 GeV/cin o 16
20-40% ;45_ ;
2 Similar trend as measured for asﬂfi%ﬁﬂ %} a@ﬁmﬂw jﬂﬁ ;
charged particles % Y-
ALICE Coll. submitted to JHEP arXiv 1906.03425 0'6; 20 40/ ZN energy __. .40_.60.%.Z.N. energy _
\ 10 P (GeV/c) 10 p_(GeVric)

—_—

—
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Poster JunLee Kim

Nik|hef .
Near side ridge in pp collisions at \/s=13 TeV 1Ie E

ALICE Preliminary, pp Vs = 13 TeV N
2 Long range correlations in high- 0.00-0.10% VOM

multiplicity pp collisions at /s=13 TeV L0 Py <20 Gevie

2 Near-side ridge effect observed within
ALICE acceptance 1.5 < |An| < 1.8

2 Per-trigger associated particle yields
measured for the 0.1% highest

T > ALICE Preliminary
multiplicity R
O ot pp, Vs = 13 TeV, VOM 0-0.1%
|_
o

1.0 < pEee < 2.0

2 Yields do not change with different pt g

. . . . 20 012 —e— ALICE
requirements for leading particle inthe
event % 0.011
0.01—@ . + + °
0.009 +
No Seleoi A Gel//pf dA4GeV/cTLe dASGeV/CTLead_\GGeVZTLBad; 7Gel//c

—_—
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Balance Function in pp collisions at /s =

5 TeV/ Nik[hef

ALICE
2 Access pair-particle production and 0.8- PP 's=7TeV
collective effects " AHCE @
& Narrowing of balance functions in Pb-Pb 075 | yeiemate uncertaiies
.. : s Charged particles ol
collisions — radial flow effects S s -
B Narrowing in pp collisions described by oL~ T
PYTHIA with CR  aLice coll. Eur. Phys. J. ¢ 76 (2016) 86 @\\\\\“ : o CR o
0.65- - CR off

—_—
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Nik|hef .
Balance Function in pp collisions at /s = 5 TeV I

ALICE
. . . =7 TeV
B Access pair-particle production and 08 PP \SALICEe o
collective effects Sveromat .
. . . ystematiC uncertainties
2 Narrowing of balance functions in Pb-Pb 0.751- _
.. : s Charged particles ol
collisions — radial flow effects o E—@—B’
2 Narrowing in pp collisions described by 07- Ry
PYTH IA Wlth CR ALICE Coll. Eur. Phys. J. C 76 (2016) 86 B\\\\\\\\.\\\\\\\\\\\\ PYTHIAS
065~ - —CRofl
0 20 40 60 80

Multiplicity class (%)

2 New results of Identified Balance Functions:

PYTHIA8 pp \s=5TeV ALICEpp \s=5TeV

& show a narrowing for m e wiCR e

0.6 ---m* w/o CR = pp

2 flat behaviour for p
2 Radial flow-like effects would show a larger
effect for higher masses particles

0-5mmmmtﬂm

1:02<p . p <20GeVi
2 PYTHIA with CR seem to follow qualitatively oasl  PPO° T Prasseet Pryg < 20 GeVIe
the trend for pions but not for protons 0 20 40 60 80

Multiplicity class

—_—
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Conclusions and outlook ngﬁef

ALICE

2 Broad physics program that goes from pp
to Pb-Pb collisions to investigate different
QCD effects.
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nclusions an tlook
Conclusions and outloo e

doy/dy (mb)
(2] ~

2 Broad physics program that goes from pp to
Pb-Pb collisions to investigate different QCD

effects. e
2 New UPC results important to constrain

nPDF
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Conclusions and outlook 1Ie %

ALICE

r ALICE Pb+Pb — Pb+Pb+J/y |5y =5.02TeV .-~

2 Broad physics program that goes from pp to
Pb-Pb collisions to investigate different QCD
effects.

2 New UPC results important to constrain
nPDF

2 Multi-particle long-range correlations
observed in small systems. Origin still
debated.

—_—
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Conclusions and outlook

Nik[hef

ALICE

2 Broad physics program that goes from pp to
Pb-Pb collisions to investigate different QCD
effects.

2 New UPC results important to constrain
nPDF

2 Multi-particle long-range correlations
observed in small systems. Origin still
debated.

2 PID results important to investigate mass
dependent effects for linear and non-
linear modes

vk}

—_—

Initial Stages 2019, 24-28 June 2019 ALICE Overview

0.04- 7

0.021

s ALICE Pb+Pb — Pb+Pb+J/y |5y =5.02TeV .-~

doy/dy (mb)
(2]

1 008

o ot
7 0.06 +
i

Pb-Pb | s,,,=5.02 TeV 10-20%
ALICE Preliminary
n|<0.8

5
p; (GeV/c)
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Conclusions and outlook

Nik[hef

ALICE
2 Broad physics program that goes from pp to * T Y e
Pb-Pb collisions to investigate different QCD
effects. s
2 New UPC results important to constrain
nPDF
2 Multi-particle long-range correlations oo e
observed in small systems. Origin still
debated. o . ' %
B PID results important to investigate mass ~ £i%amr, . | e
dependent effects for linear and non-linear &% +++ ____________ R e L,
modes it |

2 Particle production measurements driven
by multiplicity also for high-Q2 processes?

Role of MPI?

chh/ dn INEL>0

—_—

Initial Stages 2019, 24-28 June 2019

ALICE Overview

D. CAFFARRI (Nikhef) - 28




Conclusions and outlook N1EE1ef

ALICE

2 Broad physics program that goes from pp to * s

Pb-Pb collisions to investigate different QCD

effects. R 2

2 New UPC results important to constrain

2 Multi-particle long-range correlations o e
observed in small systems. Origin still T N e
debated. s ’ nos| Ko - . Y %

B PID results important to investigate mass ~ £i%ane,, . |
dependent effects for linear and non-linear ~ #5+"  \' L
modes e |

2 Particle production measurements driven by et =
multiplicity also for high-Q? processes? Role mw
of MPI?

2 Upgrade program progressing well in
order to be ready for the higher luminosity
expected in Run3 and 4.

LInitial Stages 2019, 24-28 June 2019 ALICE Overview




Conclusions and outlook NlE@ o !CE

Quarkonia production in pp and p-Pb collisions with ALICE at the LHC - Shinichi

Hayashi

Measurement of electroweak-boson production in p_Pb and Pb-Pb collisions at

the LHC with ALICE - Nicolo Valle

- Measurement of open heavy flavour hadron production in pp, p-Pb and Pb-Pb
collisions - Mattia Faggin

- Measurement of heavy-flavour jets and correlations and elliptic flow in small
systems with ALICE - Fabio Colamaria

- Investigation of collectivity in small collisions system with ALICE Vojtech Pacik

- POSTER: Higher order flow correlations and their non-linear modes in Pb-Pb
collisions at \/snny = 2.76 TeV - Jasper Elias Parkilla

- POSTER: Measurement of long range correlations in pp collisions at /s =13 TeV
with ALICE at the LHC - Jun Lee Kim -

Thank youl!
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ALICE

Back up
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| | | Nik[hef
Study baryon-(anti)baryon interactions

ALICE

2 Femtoscopy technique used to measure the final state interaction between
particles in small systems

PO P(ﬁlaﬁZ)
CP:B) = 57
(71,72) P(p1)P(p2)
B Standard: Use two identical C(@) = J S @ IW@E, ) |2d3r
bosons momentum correlations tc / Rt
' ' Measured Source size/shape Two-particle wave functions
estimate the SyStem size at correlation unknown Interaction known

kinematical freeze-out

q. relative momentum
r: relative distance between the points of emission of the two bosons

—_—
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iidfef
Study baryon-(anti)baryon interactions I %

ALICE

2 Femtoscopy technique used to measure the final state interaction between
particles in small systems

iy P(p\,p2)
CP1:P2) = =
(P1.P2) = B P(7n)
. . - e - e A 2 3
2 New idea: Use two-particle C(q) = fS(r)I‘P(q,r) d>r
correlations to measure strong / \ _ T
. . . Measured Source size/shape Two-particle wave functions
|nteraCt|On (ma|n|y amOng Strange correlation known from pp Interaction unknown
had rons) g: relative momentum
r: relative distance between the points of emission of the two kaons
7F 7 T - b : C e o
~: % ALICE Preliminary 1 B High-multiplicity pp collisions at
6| pp \s = e - _
E % High-Mult. (0-0.072% INEL) . \/S =13 TeV.
S //////// 101 p-0 © p E 2 Data shows evidence of an attractive
n / / + Seki 5 ] : :
«fl N 1 CovlrooSethaals) S strong interaction between p and Q.
- \ Coulomb + HAL-QCD (°S,) .
s + L Coom 3 2 Strongly bound states ?
" /////////////// ------ p-Q @ p-Q  sideband background 1
2f- o N 3
N ,,,,,,,”,I”””mmm”””m”mﬂn Wiy iy, m E
] :_ ...................... R, UL © TS S = S s o NeW results:
C ] ] ] ] ] ] N —_— . .
0 100 200 N-N\, p-=, p-2 ... Interactions
K™ (MeVie) ALICE Coll. arXiv:1903.06149, arXiv:1904.12198 |
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Direct flow in Pb-Pb collisions ngﬁef

ALICE

U. Gursoy, D. Kharzeev and K. Rajagopal Phys. Rev. C 89, 054905 (2014)

2 Study the properties of high magnetic field in Faraday effect Hall effect
heavy-ions collisions.
2 Faraday effect - Electric field induced on
decreasing magnetic field vs time (spectators)
2 Hall effect - Lorentz force induced by moving
charges (QGP expansion)

F=gvxB

—_—
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Direct flow in Pb-Pb collisions ngﬁef

ALICE

U. Gursoy, D. Kharzeev and K. Rajagopal Phys. Rev. C 89, 054905 (2014)

2 Study the properties of high magnetic field in Faraday effect Hall effect
heavy-ions collisions.
2 Faraday effect - Electric field induced on
decreasing magnetic field vs time (spectators)
2 Hall effect - Lorentz force induced by moving
charges (QGP expansion)

F=qvxB

2 D-meson charge-dependent v1 more sensitive
to early stage E-M field

. . . K. Das et al, PLB 768 (2017) 260-264

2 Charm formation time is comparable to T

maximum B 0.04- T e

i - = cql, ~fo.

2 Relaxation time similar to QGP life time e

2 Expected larger effect than light hadrons

Vig
o

-0.02}

-0.04} -

_ — _ —

—_—
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Direct flow in Pb-Pb collisions

Nik[hef

ALICE

U. Gursoy, D. Kharzeev and K. Rajagopal Phys. Rev. C 89, 054905 (2014)

2 Study the properties of high magnetic field in
heavy-ions collisions.
2 Faraday effect - Electric field induced on

decreasing magnetic field vs time (spectators)
2 Hall effect - Lorentz force induced by moving

charges (QGP expansion)

2 D-meson charge-dependent v1 more sensitive
to early stage E-M field
2 Charm formation time is comparable to
maximum B
2 Relaxation time similar to QGP life time
2 Expected larger effect than light hadrons

2 Hint of positive slope (2.70) for Av4edd.
iN3 <pr<6 GeV/c

2 Similar effects observed for v1°dd (had), smaller
effect expected

Faraday effect Hall effect

0
ot
.
e

OB

VxE= _W F = qv X B
S i T T T I T T T | T T | T T T ]
= . ]
S5 0.6 ALICE Preliminary —
'c — —
N 10-40% Pb-Pb, (s, = 5.02 TeV ]
| 0.4 7]
S L Not feed-down corrected .
D i Not efficiency and acceptance corrected i
%—’02_— ' Y P! t __
O~ - ]
> - _
N L -
-0.2F —
- 3< p, < 6 (GeV/c) |
0 6:_ fit function: k x n _:
gt k=5.2x10"+1.8 x 10" (stat) + 5.5 x 10 (syst) |
i | | | | I | | 1 | | 1 | | | | | | | 1 i

|
—h
—h

-0.5 0 0.5
n

—_—
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Dielectron production in Pb-Pb collisions

Nik[hef

ALICE

2 Di-electron invariant mass includes

production of various sources:

2 LF/HF mesons
2 Thermal radiation
2 Photoproduction

2 Hadronic cocktail describes mee spectrum
when accounting for CNM effects

1 1<mee< 2 [ GeV/C2

Aol 10_2 e L B B L BB LA LA LN I I N L N L B =
S = ALICE Prellmlnary + Data =
e — 70-90% Pb-Pb ys,, = 5.02 TeV . —
= T 1.1 < My, < 2.7 GeV/c? |:| Systematic uncertainty 7
Q_:‘ p;.>02GeVic,|n | <08 “5 Gocktail (HF: PYTHIAG x N,,) + Rapp (QGP + Multi Pion Gontinuum)
g 10_3 — —
5 — Rapp (QGP + Multi Pion Continuum) =
3 — .
S ki
= = E*:' i
. R
10 %T "
10° =f
fi 107
é 8; k3 { Data - (Cocktail + Rapp)
O o2 =]
1 . |
s 01F

—_
o
N

1/N,, dN/dm,, (GeV/c?)"

f- ALICE Preliminary
[ 0-20% Pb-Pb ysy\ = 5.02 TeV —_ n0_syete

R 02<p._<8GeVic <08 —N>ree N 3
" Te ¢ — n'>ye’e, nooe’e -
1 Prg < 8 GeV/c — poe'e 7]

—@- Data
—— Cocktail

— 0—e'e, o—nlete

—— ¢—e'e, oome'e, oonlete
—— cc—e'e (PYTHIA 6 + EPPS16) x
—— bb—e*e” (PYTHIA 6 x N_)
— Jly—e'e, J/y—yete

Data / Cocktail

£
1Y

J¢:
[
[

2 Low-pT range most sensitive to
photoproduction
2 No-excess found for 0-40%
2 3.70 excess in 70-90%
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. | Niklhef (3
pT1 spectra compared to Minimum Bias 1Ie %

ALICE

2 Hardening of the spectra o [
different for different particle 2\ 10F vour ity Gacere -
species. W [ oamer oKWK v _
P Z gL P AR TN h
o - E+E v K+KY ¥ 1 1

. = [ +0 e Unidentified sgrar]
2 Mass hierarchy observed at o 6fF :
low momentum T |
oC 4 N
: ey f' g (a) :
? Baryons/mesons grouping 2 . _ :/: e : :Ml:JIt:lp:“(::lt:y: 'Class I: ﬁ
observed at intermediate-high 1t S~ Multiplicity class IX
ot 0.9F (b)
0.8F :
0.7F .
2 Resonances follow mass 0.6 E
ordering at low pt mesons at 8-2;: ;
high pr 03 s S
0.2F 3
o1 1 10
p_ (GeV/c)
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o Niklhef (3
p1 spectra vs multiplicity 1Ie %

ALICE

g 20-%:5 F ' 3 " 250<p, <3.00GeVic T " 7.00<p,<10.00GeVic 1
" " " ] E 18F PRYE= TN, /=0 -:- (b) 1 (c) E
E - =5. A .5 ]
2 Particles ratios studied for a given & s @ s !
3 0.80 <p < 1.00 GeV/e T

pt bin as a function of multiplicity " @}

 — 1 5
for the three collisions systems ; ﬁ : : m ;

2F (x1) (x2)
& Very similar trend vs multiplicity for ;e <d> e «)
all collisions systems ol j sy

01k (@ __ (x1) i x1)

g 09F 050<p. <055GeVic T 240<p. <260GeVic T 10.00 < p. < 15.00 GeV/c 7
o m 3 T T

(i)

iQ 0.6F

T
pp: 6.50 <p, <8.00 GeV/c |
p-Pb: 6.00 < p, <8.00 GeV/e
Pb-Pb: 6.50 <p_ <8.00 GeV/c 1

U

(k) 1
pp: 2.50 < p,< 2.90 GeV/c
i I p-Pb: 260 <p_<2.80GeV/c |
(x4) (x1) Pb-Pb: 2.60<p, <280 GeVic | (x2)
1 1 L sl aaaaanal Al e o o ool dtaaaaaal hdaaaaaal il
10 100 1000 10 100 1000 10 100 1000
(dN_/dn)

Ini<0.5

—— = = =
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| o | Niklhef (3
pr yield vs multiplicity MC comparison iklhef (€

ALICE
o - : : : e
© (K +K )/ +1) | (QK‘;)/(mm') | =3 ALICE pp Vs=7 TeV, |y| <0.5
3 0.14 eSO = VOM Multiplicity Classes
% — Pythia8 Monash (No CR)
........ 1 ==== Pythia8 Monash
0.12¢ o _-:.._...: ............ DIPSY Color Ropes
7 ='='EPOS-LHC
0.1k Y i == HERWIG7
[ (@)
0.1Hp+B)/(x+) 1 (A+Ry(+r) (x2) 1 (KK (w4 (x 1.5)
0.08f
0.06
0.04r
0.02F
[ (20)/(n"+7) (x 0.5) (f) ]
0.015} E
0.01f
0.005} *
0l
<chh/d 77>|77| <05
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pt spectra vs multiplicity MC comparison 1Ie ALICE

25 T T T T T T TT

=S
- [EeALICE pp fs =7 TeV, [y <0.5 § 250« P, <3.00 GeV/e 7.00< Py <__1_0 00 Gevic
o L — Pythia8 Monash NoCR NPT P
+ 20F--- Pythia8 Monash WithCR 1 - -
aQ [ DIPSY Color Ropes ]
= [ -.- EPOS LHC ]
15F_.. HERWIGT T
10 .
5F .
[ 0.80 <p, < 1.00GeVic (a)] (x4) )} s~ ©)
® 0.8f 050<p, <055GeV/c F 240<p. <2.60GeV/c T 10.00<p, <15.00 GeV/c E
1 Y= I ------- i e eveeessssss N ]
I e e — 1 ~ ._--::.'.:Tm ....... E
3 I Normimiim i e
0.1F (3) (d)i e) £ (f) ;
i 0.5 _ 0.50 < p, < 0.55 GeV/c _ 2.40 <p, <2.60 GeV/c I 10.00<p, <15.00 GeV/c ]
C '
= 0.4} -
& | [ ~.,%~~
+ 0.3 DAL T
e i
02F _ _.._._T—eg -
0.1F
[ (x4)
o U) T :
f 0-9 0.60 < p_ < 0.80 GeV/c
< 0.8
0.7
0.6
05 cararatatttt
0.4F sraaratatats
03 T
0.2 g
’
0 1 |(x2) 1 1 1 1 1 (J)l PEFSTENS EPSTETErE BPSTSTErS ATETETAr SrArArare i g‘f). .(>.<1..52 .................. (.I.)
0 5 10152025300 5 10152025300 5 1015202530
<chh/d 77>|r;|<o.5
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p/mt, K/t NiEE\ef

ALICE
P 0.2 | T T T T T TTT T T T T T TTT T T T T T 1T || ] |A 0'07 | —
L= 018F = S - ]
A0 ] + - ) ]
N o | H_: N 0.06 - I!ﬂl ! .
E V. 10F H %ﬂ %{ ] — u HH I Iiihl @@ ﬁ H H ]
S (AL I ] Ty
Y 0.12 - HH y = o u @H .
+ O E . + 0.04 —]
+ 0.1 — o N ]
X C ] 0.03 __ T 1
~ .08 E-ALICE V0 Multiplicity Classes 7 .Uo ALICE V0 Multiplicity Classes _
= pp, \s=7 TeV , | P-Pb, \'Syn = 5-02 TeV J - pp, s =7 TeV p-Pb, \s =5.02 TeV 7
0.06 -_* | Preliminary PLB 728 (2014) 25-38 0.02 -° | Nat. Phys. 13, (2017) 535-539 | | PLB 728 (2014) 25-38
0.04 = - Pb-Pb, ﬁ 2.76 TeV . Pb-l?b,. m =5.02 Te\E E - Pb-Pb, m =2.76 TeV . Pb-Pb, m =5.02 TeVE
e PRC 88, 044910 (2013) Preliminary ] 0.01E PRC 88, 044910 (2013) Preliminary =
0.02 [, | Xe-Xe \syy =5.44 TeV - P XeXe (syy = 5.44 Tev ]
0 - Prellmlnary L i 3 0 - PreI|m|nary | | ]
234 10 20 1022x102dN /d1032><103 >34 10 20 107 2x10° 10° 2x10°
< ch 77>I77I <0.5 <chh/d 77>Inl <0.5

2 New Pb-Pb and Xe-Xe results

2 No significant energy dependence is observed

2 K/t and p/mt are consistent for all collision systems at the same
average multiplicity.

2K, p productlon drlven by muItlpI|C|ty N the event
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Relative resonance production in pp, p-Pb,
Pb-Pb and Xe-Xe

Nik[hef

ALICE

2 Relative suppression of
p?, K0, A with increasing
multiplicity

—

2 Z*/N\, =*/=, ¢/K are
instead independent of
multiplicity

Particle Yield Ratios

—
<

2 Similar trend observed in i
all collision systems N &

2 EPOS3 + UrQMD
1072

M Ho/u X008 —

/K (x0.08)

describes qualitatively the -

12 14 ?
trend of the data (AN _Jdn)"?
2 Re-scattering effects seem to dominate with

respect to (re)combination in hadronic phase.

—_—

Initial Stages 2019, 24-28 June 2019 ALICE Overview

6

ALICE Preliminary
O pp Vs=7TeV

o p-Pb |s =5.02 TeV

O Pb-Pb s, = 5.02 TeV

ok Xe-Xe |s,, = 5.44 TeV
ALICE

® pp Vs=2.76 TeV

¢ pp Vs=7TeVv

X p-Pb |5, = 5.02 TeV

W Pb-Pb |s,, =276 TeV
STAR

% pp Vs =200 GeV

¥ Au-Au (s, = 200 GeV

— EPOS3

- = EPOS3 (UrQMD OFF)
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Nuclei production in pp, p-Pb and Pb-Pb ngﬁef

ALICE
. . . _ T 10 \l ALICE
2 Exponential decrease in nuclei rate in I 108
. — ~ 1 .
agreement with thermal model predictions.  50f  ~2. ™
2 Factor ~ 300 (Pb-Pb), ~600 (p-Pb) and © 182 o e SHe
~1000 (pp) per each additional nucleon 10 T
10°° d . . “He
1078 \!t E
ALICE Collaboration. 1077 m/0-10% Pb-Pb, (s, = 2.76 TeV " -
p-Pb Submitted to PLB arXiv:1906.03136 1078k [®|NSD p-Pb, {5,y = 5.02 TeV
pp Phys. Rev. C97 (2018) 024615 10°° INEL pp. {5 < 7 TeV
Pb-Pb Nucl. Phys. A 971 (2018) 1 1010 ] | PP, 18 = el | |
2 d/p vs multiplicity ! . ° Yo

P Increase from pp to peripheral Pb-Pb & e o oo

- [#] ]

consistent with coalescence model B 0008 e (e o1e) oo 7
B Different trend for Pb-Pb collisions R
(yields consistent with thermal model) 0.004|- P o sz T H H Hq H @HHH -
2 No energy dependence observed. 0003} . ﬁ HHH -
ot il

2 Production mechanism (Thermal vs oot ? & =
coalescence)? Same or different in T ]
small and large systems ? AN/ Oy <o

—_—

Initial Stages 2019, 24-28 June 2019 ALICE Overview D. CAFFARRI (Nikhef) - 42




PID v» in Pb-Pb Niklhef

ALICE

015 0-1% -

ALIGE Pb-Pb |5, = 5.02 TeV
| < 0.5

0-5% 5-10%

N 03f 10-20%
5
v - ! gh
= 0-2f
L Y e ﬂb o
0.1 M % o " #
_ﬁ ° o(l') 4 o i
[ & ©
Y reiiiaiiaiaetstriniai et T S s i i T A i
03| 0k 40-50%

V{2, |An|>2}
(e}
N
|
OF
&1
il
a
op
O
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PID vs in Pb-Pb Niklhef

ALICE

ALICE Pb-Pb | s, = 5.02 TeV
ly| < 0.5

on*

oK*

#p+P

#*Ks_

O A+A

[ 40-50%

—_——
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PID v4 In Pb-Pb

Nik[hef

ALICE
N[ 0-1% " 0-5% 5-10% ALICE Pb—Pb |5, = 5.02 TeV
;‘: 0.1k - - ﬂ, + <05
: ; H-‘#)- agéﬂ* | atBs i+ oK
> [ o I G -
0.05 ﬁngtﬁ $ - BBBQQ % - OOBEE ? ¢ ¢ & P+p
o, i ol [ O
¥ g-w e %g# e ﬁﬁ e
o 10-20% [ 20-30% [ 30-40% % [ 40-50% f
L0151 - N [
< [ [
SJS; o1 #-a-## f + - 4:-#;%#,#, + + - ¢¢+$+ 4 +%$%
- 8@&368111(, BBaoﬁJEh @ é : Bﬁﬁg% ¢ : a@°$$$ ll[,
0.05F gE" ? - oAe o f fg" ¢¢ - of +
88'3' ¢ on [ OE.@ [ £E¢¢
077.@??7.'.'.T.'.'..'.'..'.'.'..'.'.T.TT.@#TT.TTJ.'.'.'..'.'.'..'.'.TT.ZTT.%TTT.TT.'.'..'.'.'..'.'.'..'.'.'..'._.'...4?'.'.7.'.'..'.'.'..'.'.'..'.'.'..'.'.T.'.

Initial Stages 2019, 24-28 June 2019

3 4 5 0 2 3 4 5
p_(GeV/c) p_(GeV/c)
ALICE Overview
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Anti-d vo v3 In Pb-Pb

Nik[hef

ALICE

< T | L | L | L | T T T T T 8
> - . i N
o - ALICE Preliminary i A
A 0.4 — =
= [ PoPb Sy = 5.02 TeV ] =]
- - 40-50% . %)
% 0.3:— B ‘_'_ >

- *p+p = i

i g C i

0.2_— ¢ d + d == N ]

L ::3::?0: _

L g |

01l == -

Ar ah .

- Fhag i

. e _

T 1 | 1 1 IT
©
©
o
=
o
©
=)

0.25

o
N

0.15

0.1

0.05

d+d

Data 0-20%

Data 20-40%

iEBE-VISHNU + Coalescence

0-20%

20-40%
- il
»
X ALICE Preliminary
%" Pb-Pbys, =5.02TeV
1 IIIIII|IIII|IIII|III

2 (Anti)deuteron v2 and vz comparable with proton ones
2 Coalescence model with phase-space distribution of p and n from
IEBE-VISHNU in agreement with data

—_—
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Heavy Flavour energy loss in Pb-Pb CO||ISIOnSlIe
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< u . ] ) u .. .
o of ALICE Preliminary 1 < 0.4~ ALICE Preliminary lyl<0.8 —
— _ o _ " — —
- 0-10% PcP Fib’ *ﬁNN 5.02TeV ] = ~ 30-50% Pb-Pb, \/Si =5.02 TeV ]
—  Prompt D, D", D*" average, lyl<0.5 — NN
O Y ge, ly ] < i i
- . . 0.3 0 + At ]
1.6 i BAMPS el.+rad. " BAMPS el. - (D/-) i e PromptD’, D', D" average -
1 4, — POWLANG HTL *===* PHSD 7 - R [ Syst. from data ]
R, e LiDO . Catania . = 0oL i} B Syst. from B feed-down _
12;_\ ~ l1amu ’|MC@sHQ+EPOS2 1 i
(DY oo \ ____________________________________________________ 1 -
7 Filled markers: pp measured reference ] 0.1 \ %‘\\\\@\\\\\ ]
08 Open markers: pp p_-extrapolated reference—: ,: g‘w - \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\N
. i im? 777 TAMU -== LIDO i
0.4¢ P e -+ PHSD v BAMPS eltrad -
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BAMPS: JPG 42, 115106 (2016); Catania: EPJC (2018) 78: 348; DAB-MOD: PRC 96 064903 (2017); LBT: PLB 777 (2018) 255-259;
MC@sHQ+EPOS2: PRC 89 014905 (2014); TAMU: PLB 735,445-450(2014); arXiv:1905.09216; PHSD: PRC 92, 014910 (2015);
POWLANG: EPJC 75,121(2015);

T
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Poster JunLee Kim

| | | o Nik|het .
Near side ridge in pp collisions at \/s=13 TeV 1Ie E

New
2 Long range correlations in high- = F —
) o o = 0.1 ALICE Preliminary
multiplicity pp collisions at JS=1 3 TeV &) A pp, Vs = 13 TeV, 0-0.1% (VOM)
.+ 0.08 L 1.0<p_<2.0 GeV/c
E1S I Lead 5.0 GeV/c
. . . . z g [ N— pT < < F&
& Near-side ridge effect observed within =) 00— #ER 152 e
ALICE acceptance 1.5 < |An| < 1.8 T2 o 04l Rl
: = 2 =S
-
. . . . ISeaas | +++++ Y B
2 Per-trigger associated particle yields — 5 1
measured for the 0.1% highest A9

multiplicity

2 Yields do not change with different pr
requirements for leading particle in the
event
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Heavy Flavour energy loss in Pb-Pb COIIlSlons Ie

ALICE
::[24: I I . T . T T 1T T T T T ] 6; T T T T T T T T T T T T T L L B |:
2.2 S\ngs Plg%'"g'gary 12Ty 1 @ o5 ALICE Preliminary yl<0.8 7
- 0-10% Pb-Pb, \s, =5.02 Te ] A o _ .
of y1<0.5 NN = 51 - 30-50% Pb-Pb, V Sy = 9:02 TeV i
1 8:— E = 04 Prompt D' Prompt D°, D*, D** ]
"~ D°, D*, D** average  D{ ] al B S -
o ] N - + data e data ]
1.6 e data + data — ~ 03 . ]
- «.=« PHSD «.x: PHSD ] >C\l ) B TAMU TAMU .
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p. (GeV/c) p_ (GeV/c)

TAMU: PLB 735,445-450(2014); arXiv:1905.09216; PHSD: PRC 92, 014910 (2015); Catania: EPJC (2018) 78: 348
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Niklhef
Ac+ in Pb-Pb collisions € E
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1= VS y 4+ p-Pb,-096<y <004 | 291 30-50% Pb-Pb, \/s, = 5.02 TeV i
B —— pp . B lyl <0.5 ]
0.8 — 2 —
— - - —e— data N
= — - B Catania, fragm.+coal. |
— . et Catania, coal. .
0.6 . — 1.5 v e Stat. Hadr. model, arXiv:1901.09200 —
B o E| ] - Filled markers: d ref ]
0.41 i ] - o s o - avrenomto roronce ]
02— —n — I N _
L Filled markers: pp measured reference * - - TN s T I
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Nik[hef

HF Event Shape Engineering ALICE

Q 100 . ISR 25%:‘9 """""""" RARRS RALRS REARS RARLS RARLY
< g0 ° (9, g 5 ALICE Simulation
8 - (&)
o 80F o 20F AMPT
o @ [ 30-50% Pb-Pb, |5 = 5.02 TeV -
: e & | H20% small- qy e ]
60E (23 15_— 200/0 Iarge_q;’PC reco 7]
50F l
40F
3054 0 /
20 7 L . /é
10 _ ; /
li"ll. L Vi A/////A//Z' <IN :
% 10 20 30 40 50 60 70 80 90 10 0 10 20 30 40 50 60 70 80 90 100
TPC gen TPC gen
q, (%) q,
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v, ESE / v, unbiased

HF Event Shape Engineering

Nik[hef

ALICE

0.5

0.0

-0.5

-1.0

LN BLELEL LU IR BLELELE BLELELE IR B
TPC
20% small-q2 le,

LA I ELLEL ILRLLE ILRLL ILRL B
20% Iarge-qZPC/ £,

I [OSyst. from data

unbiased

Syst. from B feed-down
-_IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

|y
IIIJ I-ILIJ I-I-I I-I LI I_

é o hme -
1 I 1 1 I 1 1 I 1 1 I L1l I 1 1 I L1l I L1l I 1 1 I L1l I 1 1 I L1l I L1l I L1l I L1l I L1
2 4 6 8 10 12 14 16 2 4 6 8 10 12 14 A1
P, (GeV/c) [N (GeV.

6
/c)

ALICE Preliminary

30-50% Pb—Pb, {5,y = 5.02 TeV
Prompt D°, D*, D** average, ly1<0.8

—— POWLANG HTL
- == POWLANG IQCD
- =LIDO

—— DAB-MOD M&T
DAB-MOD E

loss

POWLANG: EPJC 75,121(2015); LIDO: arxiv 1810.08177; DAB-MOD: PRC 96 064903 (2017)
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What about energy loss in small systems?

Nik[hef

ALICE

2 Rppb =1 = no evidence of energy loss

Roppp: Apep

ALICE Coll. arXiv:1802.09145

1.0k

0.45

0.2:

| | I I | | I T | I | T | I
ALICE \s,, =5.02TeV
charged particles |77|< 0.8

-
—e—— T
o ===g=== [N Pb-Pb,0-5% —
0,0 Ee= Pb-Pb,70-80% ]
“# p-PbNSD-0.3<n_  <1.3 ]

| | | | | | | | | | | | | | | | | I | | | | |
10 20 30 40 50

P, (GeV/c)

high p;trigger

Initial Stages 2019, 24-28 June 2019

2 hadron-recoil jet coincidence
measurements

2 semi-inclusive recoil jet distribution for
different p-Pb multiplicity classes

g T T T°1 | L | LI | L | LI | L 1T 1T T4
3 1.3 ALice p—Pb |5, = 5.02 TeV
S _1.2

VOA/ASO

j. o
|

|

X _
o F _
S 50.8 TT{12,50} - TT{6,7}
S 0 Anti-k charged jets, R = 0.2
407 —O43<y < 1.36; —023<y <1.17
ﬂ—A¢<06
0.6F [ ] Syst. uncert

- — 0.4 GeV/c spectrum jet shift

15 20 25 30 35 40 45 50

hadron
ALICE Coll. Phys. Lett. B 783 (2018) 95-113 pCh_ (GeV/ C)
T,jet
recoil jet 2 No S|gn|flcance modifications (AE<0.4 GeV)
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P(2S) production in p-Pb collisions

Nik[hef

ALICE

2 P(2S) suppression in p-Pb collisions is
stronger than the J/Y one in particular at
backward-y
2 Not expected different behaviour for the

two states
2 Shadowing/energy loss not enough to
describe the suppression at backward-y

o
o

1.4
o L

125

0.8
0.6
0.4

0.2k

1

ALICE, inclusive J/y, y(2S) — pu'w
p-Pb ysy,=8.16 TeV ® Jly (arXiv:1805.04381)
® y(2S) (Preliminary)

H | EPS09NLO + CEM (R. Vogt)
j nCTEQ15 (J. Lansberg et al.)
CGC + CEM (B. Ducloue et al.)

:| Energy loss (F. Arlec et al.)
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P(2S) production in p-Pb collisions Nl%ef

ALICE
o 1.8 : : -
2 (2S) suppression in p-Pb collisions is e O i SPEO VA
stronger than the J/ ) one Ip particular at 1.4?— o Uy (nraosomsar) OOV IE T FLo7es 205 o
backward-y 1-2;— ° v e CEGC;'EEM<Y£$E22;PR097<2018>014909>
2 Not expected different behaviour for the 1“"%@399 """""""""""""""""""""""""""""""" ]
two states o J&L ....... :
2 Shadowing/energy loss not enough to Zj TR e %
describe the suppression at backward-y 02k
e
2 Additional final state effects needed: 4 s 2 1o 1 2 3 4 y °
Z Sof’F colour exchanges between cc and R ST ———
coming partons 1'65_ Inclusive JAp, p(2S) — 'y w
2 “classical” commoner model, with 1"2‘;
break up o tuned on low energy data o J@LJ&J&J&—E——B—_B_I
2 Regeneration and dissociation in the 0.8 ?ErJ‘} ‘H]f
QGP and hadronic phase 06 J&h}} m [ﬂ
2 More differential studies to clarify the Z: o Uy fourens oise)
mechanisms behind the observed difference T T T S
2 P(2S) RpPb ~ flat at 0.6 up to pT ~ 10 GeV/c p, (GeVic)
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