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ALICE Run 2 setup
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Central barrel: Forward detectors:

vertexing, tracking, PID, EM Calos
In| < 0.9

multiplicity, trigger, centrality, time zero

® A dedicated heavy-ion experiment at the LHC, excellent PID
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ALICE data (so far...)

year(s) Vs (TeV) Lint 39 countries, |75 institutes, 1927 members
0.9 200 pb- '
2009-2013 270 100 nb-!
/ 1.5 pb-
3 2.5 pb
2015, 2017 5.02 1.3 pb-
2015-2018 13 36 pb-
2013 5.02 15 nb-1
016 5.02 3 nb-
8.16 25 nb-1 _ |
2017 5.44 0.3 ub-’ e
2010-2011 2.76 75 pb-
2015, 2018 5.02 800 pb-

150 -

® Harvest of the past |0 years operation

100 -

® large integrated luminosity in Run 2 allows precise =

http://alice-publications.web.cern.ch/submitted

measurements, new observables e
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Jet Raa
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o= 1.4 ALICE R=04 } [ ALICE Preliminary Pb-Pb |5, = 5.02 TeV, 0-10% _]

- Pb-Pb 0-10% ‘/SNN =502 TeV - - Full Jets, anti-k. R = 0.4, mjetl( 0.7 —-R
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- " - 1_ --------------------------------------- —
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® Jet measurements extended to lower jet pr and large R using machine learning (ML)
- improvements on background subtraction and systematics
® ML training based on PYTHIA fragmentation, fragmentation may differ in HI

- results affected by assumed fragmentation model for ML training by 10-40%
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Jet Raa
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® Jet measurements extended to lower jet pr and large R using machine learning (ML)
- improvements on background subtraction and systematics
® ML training based on PYTHIA fragmentation, fragmentation may differ in HI

- results affected by assumed fragmentation model for ML training by 10-40%
® |et Raa can be described by model predictions, with potential discrimination at low pr
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Jet substructure in central Pb-Pb collisions

® Soft drop grooming allows to study medium modified parton shower by removing large angle soft radiation

o 7 ; ALIGE Profim 0 0.05 0.1 0.15 Ay
o - reliminar L
P : Pb-Pb 0-10% Sy = 5.02 TeV ' 3T 4- ® PP ALICE Preliminary
= TR IEe NN = = - o _
—| g gl Sys. uncertainty  Charged jets anti-k+ Y = DT.sublead g 35F = gb—Pb 0-10% C\/ ShNN = 2.02 TeV "
o - R=02 | 7] | <0.7 9 7 DTlead + PTsublead T | @ 3E ys. uncertainty = aléyg Jets an(t)l 5
6 00 < Pr. onjet <80 Gev/c ‘ © E 60 < p_ X <| 8<O GeV/c
: Soft Drop z,,=0.2, 8=0 29F mm ; chjet
£PP FAA SD Zcut—O 2, f=0
4+ agged = 099 Tiaggeg = 058 3 P -0.89, A4 -0.88
E ' ' 15 E + + = tagged tagged
e 12
<% < 05 g o
. . L ! I L ! ! L I ! L . . ~
= aucal e a < < ev/c - B u < <
Sl 14F " Chien et al, 100<f> <130 GeVie Pablos etal., Lres =2/nT _ Qlg  oF Paabli)igtgl T e 7
0 [ ==Qinetal., 90<p ., <120 GeV/c I Pablos et al., L = R, £|: Qo - $aglozte;|al éd q—/gz/nr .
Op =— o ) Yﬂag et al., :qnuark -
R 1.5 E  Yuan etal, gL = 5 GeV? AA
o B T
0.5¢
0.2 0.3 0.4 0.5 ) ' — . .
Zg 0 0.2 0.4 0.6 0.8 0 1

® Results are fully corrected for background and detector effects

- No significant modification in zg distribution

- Modification of Bg — narrowing jets
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Jet acoplanarity via h-jet correlations

= Access low pT recoil jets

® Acoplanarity sensitive to multiple soft scattering and large-angle deflection

< B | | | | I I | I I | I I | I I | | I I | I | | | _
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® First measurement of jet acoplanarity down to low pr recoil jets

= Recoil jets narrower than PYTHIA vacuum expectation
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® Construct jets recoiling from a high-pt trigger track and study the correlations between jets and trigger

L

- ALICE Preliminary
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Pb—Pb, \s,, = 5.02 TeV
charged jets, anti-k;
R=02,n |<0.7

Jet

30 < p™" <40 GeV/c
T,jet

—&— Pb-Pb 0-10 %

Sys. uncertainty

| | | | | I I I I I I |

|II'~I|IIII|IIII

b

—— pp PYTHIA8 Monash 2013 _E
I\

T —— .

'_=ﬁ= ....... —— o _:
I T T D -
e -
i —e—®— ]
= ¢ . . E
16 1.8 2 22 24 26 28 3

— X. Cao, Sun, 16:38
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Heavy quark energy loss: Raa

:E L | 1T T T T1 | I 1T T T 11 | I | 1T T T l_ -g' 3 ()__I | | | | | | | | | | | | | | | | | | I | | | I__ _’ X‘ Peng’ Sa‘t’ I4:OO
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0.4/~ ﬁ B - 1.0[~ e I R ]
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® First measurement of D% Raa down to pt = 0 at LHC
® Smaller suppression of D% mesons from b than prompt ones at intermediate pt

® Theoretical models including both collisional and radiative energy loss describe our data

® Consistent with mass dependence of energy loss = dead cone effect ( AE. > AEp)
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- Pb-Pb, | 5, = 5.02 TeV

1.6/ Charged Jets, Anti-ky, R=0.3, | _| < 0.6

RAA

1.8

o D%tagged jets (b, >3 GeV/c), 0-20%

= Ch. Jets (p';aad > 5 GeV/c), 0-10%
o Average D° D*, D, 0-10%, arxiv:1804.09083
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Heavy flavor jet Raa

® |et containing a D meson with pt > 3 GeV/c in 0-20%
compared with Raa of D mesons and charged jets in

0-10% collisions

= Strong suppression of DY%-tagged jets with pt > 5 GeV/c

= Similar to D meson Raa

Hints of more suppression at low pt DO-tagged jets
than inclusive jets at higher pr

Importance of collisional energy loss for heavy flavor
jets

= Current data is not precise enough to draw conclusion
without same kinematical range
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D-tagged jet substructure in pp at 13 TeV

® |et grooming used to count the number of hard splittings in jet fragmentation: nsp

® Groom the jet via iterative declustering until small-angle splittings are probed ) ) o 1 i
A R B L B 0.37 0.30 0.25 0.20 0.17 0.14 0.11 0.09 0.07 0.06 0.05 .
c .:AL|CEPre|iminar, ,\/E=13Tev 0 i ﬂ1.8_lll|lll|lll|III|III|IIIlIIIIIIIIIIIIIII_ E o
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> 052 < pT < 30 GeV/c, 1Yo = 0.8 . Gl.4r <05 ¢ 15.00 - 35.00 g
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- L ™7, incl. ch. jet - nl.2— ]
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- + B . YO {rammmm= -|E$-EI- ------------ —1
i p A - _ o T | B
0.3 % — %o 8: Smalk
- ’ - e : ngle]
— 'o' ““ — D - —
0_2:— ¢ "‘.’ —: 0.6_— |
0AE ' % ~~~~ - 0.4/ [ =
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- & ALICE-PUBLIC-2020-002 I 0.2 > Pria =20 EONE -
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® | ess hard splittings for charm jets than inclusive ones — harder fragmentation for heavy quarks

® First direct measurement of the dead cone (suppression of emissions from a radiator within O<mg/E)

= Significant suppression of radiation in D-tagged jets towards small angles
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Raa of quarkonia

J/LI) Y( | S), Y(ZS) — X. Bai, Fri, 17:50

;(E B | I I I I | I I I I I I | I | j([ B 1T 1T 1 | I 1T 1 | T 1T 1 | T 1T 1 | T 1T 1 | 1 1T 1 | T 1T 1 1T 1T 1 i
C i ALICE Preliminary ] @C |- ALICE Preliminary, Pb-Pb |s,=5.02TeV,2.5< y <4 -
o L Pb-Pb |s,, =5.02 TeV B 1.2 — « Inclusive Y(1S) (global uncertainty 8.1%) ]
i Inclusive J/y vl < 0.9 25< y<4 i — + Inclusive Y(2S) (global uncertainty 9.6%) -
® Data 0-10% @ Data 0-20% T I
r TAMU TAMU | BRA []Systematic uncertainty -
[ N —H "f,/ Transport model (Du et al.) —
% SHM SHM - 0.8 - ///// with  Zwithout regeneration T
- // with ~without regeneration u
1 —'H»‘— ---------------------------------------- e — [ // / g ~
bk | s\ -
i i) ] 0.4 % ///// 7/ —
. - N 4 % | -

_ Bl o= — = — . ) - //%//// /////////W//////}/&///////;; P
0 | I I I i I I I I I 0.2 — /////// /////////%
0 5 10 15 20 N e ¥ -

pT (GeV/C) O_l T BT R B R N N B |/| |//|/ 1//1//|I1/f/|/"|”|'"i’i'|”|"|"|"1’.-'iz 1
® |/ suppression reduced at low pr 0 50 100 150 200 250 300 350<N >

part

= CC regeneration
® Reduced suppression from forward to central rapidities at low pt

= Larger CC cross section at mid-rapidity (regeneration probability)

® Stronger suppression of Y(2S) compared to Y(IS)
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Multiplicity dependent quarkonia production

— Y. Ding, Sat, 15:12

Q e B S L e B e e B S R
d C . . g O L L I LI I L L I L L I L L I L L I | L I | L
z - ALICE Prel , pp, Vs =13 TeV = A . X
= 7F reliminary, pp, ¥s © ke L 20k ALICE Preliminary -
%§$6_.W(28)euu,2.5<y<4 E —_/\ 18 op, \s =13 TeV _
2%2% S y=x ¥ E 5|5 16 Mult. classes: |n|<1 * :
S8 4E Systematic uncertainty [‘B E 2 E ' ' _
35_ [ F 3|3 14 x Inclusive J/y — e*e, |y | <0.9 -
: LR : 12F . - -
2 - Wu,29<y<4 .
i .. ¥ 10 . -

1E . - e|nclusive J/y + .

O SF er(15) L E
sl&14F - 6 L E
J=51.2 =Y(2S) * e -
z|z eF ? 1 4 ; _______ -
T T YL N TS S b :

~ ¢ : 2 _*"" —
> 0.8 r T
\g \30.65_ — O —'l | I . | I L1 11 l L1 11 I | I . | I | I | I | I | I L_1_1 I-
2|z o""1""2""3""4""5"IN'EL'6 0 1 2 3 4 5 6 / 8
~ >0
" <
ot =S <chh [dm) Vi<t

® P(2S) production at forward rapidity compatible with linear dependence on multiplicity at mid rapidity

® No indication of 25/1S state modification for both charmonium and bottomonium
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Heavy quark hadronization
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Multiplicity classes: || < 1.0

pp, Vs =13 TeV, |y| <0.5 Data:
dN,/dn:[ min— max], mean
[] Syst. from data —@— [ 1.4- 7.5], 3.9

Syst. from B feed-down —0— [38.6-152.0], 44.0

+ 7.0% unc. on multiplicity estimation not shown

PYTHIAS (dN,,/d7 mean):
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PYTHIA 8.243
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® Multiplicity dependent baryon/meson ratio observed
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® Enhancement of baryon to meson ratios in charm sector at low pr
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ALICE Preliminary -
pp, Vs =13 TeV, |y| <05 ]

PYTHIA 8.243 a
—— Monash 2013, EPJC 74 (2014) 8, 3024 —

CR beyond LC approx., JHEP 08 (2015) 003 _
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\\\\\ —

“00 M. He and R. Rapp

+ 22.0% branching ratio uncertainty on Z7 not shown
* 44.4% branching ratio uncertainty on :: not shown

= i

1|o | 1I2 14
p_ (GeV/c)

— J. Zhu, Sat, 14:18
— T. Chen, Fri, 17:32

6 8

Baryon to meson ratio well described by PYTHIA including color reconnection but not for =%+
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Low-mass dielectron production in pp
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D _Cockta” sum ] & 10;1 N L B B B R 1 T 1 LI I = L L L L L L L L L L L L 510 ’G X1 0_3
~ [ —nmovyete ] I 1 S = | i
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® Hint of excess observed in the mass region (0.15 < mee < 0.6 GeV/c?) at low pT
® [Excess yields can’t be described by thermal radiation or hadronic bremsstrahlung

® No significant multiplicity dependence
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Search for jet quenching in HM pp

® Significant suppression and acoplanarity in HM with respect to MB — jet quenching!?

® |nvestigate the effect using PYTHIA

trigger
hadron
0.35 | | | | | | | | | | | | | | | | | | "
= L L L L L L L e L H B _'Zs B | | | _ | | 3 !
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3 0.06E- Uncorrected © B oy Anti-k; charged jets, R = 0.4 ]
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0.05 ) TT jet
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- —— MBdata 0151 -
0.03— Correlated syst. uncert. MB N . o .
B —— HM data 5 < VOM/{VOM) < 9 S|;E’\ _ B ]
0.02 :— L\ Correlated syst. uncert. HM $§§ 0.1— .
- - N - -
S - - & 0 3<VoMKVOM <5 o -
O_l | | | | | | | | | | | | | | | | | | | | | | | | | | | | | l— M | | | | l- ? <lqu/l<VlOMl> <|9 | : | | .M

16 1.8 2 22 24 26 28 3 0 ") 5 0 5 A

Ag (rad) Tiet

® HM requirement biases towards multi-jet final states

— Important for all studies of high multiplicity events in small collision systems
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A jet-free multiplicity estimator: Rt

NiTl C IHS iv e Leading)—\particle

A new variable Rt is proposed R, =
(Ninclusive)

- not influenced by the initial hard parton scattering

- can discriminate among soft and hard events

60° < |Agp| < 120° 60° < |Ap| < 120°
»Define the relative transverse activity classifier Rt in the jet pedestal region N
(JHEP 20 (2020) 192) JHEP 20 (2020) 162
_S —I LI L L I LI L | I | I L | I | I I | I | L I | I I | I | I L | I LI l_ |_ T . . . . l . . . . | . . . . T . . . . T . r -
< 3L ALICE - T F ALCE .
<]i ~  Transverse region pre%>0.15 GeVic, In| < 0.8 ;5, 1 ;r‘m‘* 5 p[reading < 40 (GeV/c) _§
L — = " 2
<]5 2.5 : o Py o . -05 10~ .....".r_._% pt;aCK >0.15 GeV/c,|n| < 0.8 =
5 2 : ‘ : Z “"3-@ E
— ] : =D
. @ XY 3L ! i 10°E PP, 1S = 13TeV
- off ’}"‘““"‘ 914 . - —4-|Data
1 .5 C ' # ]et PedEStaI B 10—3 — — PYTHIA 8 Monash 2013
L ¢ { pp collisions i - — EPOS LHC
1 " + — & \s=13TeV — - . --NBD fit (k = 3.969, m = 5.247)
" —8— \s="7TeV, JHEP 2012 (07):116 1 o il BEnEmane R S
- —#] 15 =0.9TeV, JHEP 2012 (07):116 Lct*?s' n:
Constant fitting 1
§ - 0.5
111 I L1 11 I L1 11 I L1 11 I L1 11 I L1 11 I L1 1 T
10 15 20 25 30 3 40 0Ty T T T T
p:*" (GeVic)
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Rt dependent charge particle density

N 10 | T T | T | L | T I L | T L I l L | I
S F ALICE Preliminary = -
;% u ppa E = 13 TeV u Leading-particle
T 8 Ml <08,2<p <4GeVic =
~ B —
= 7:_ o< pT,Ieading <40 GeVic _:
% - e Transverse B
~ [ .
S 6 ® owar —
> T d
T [ — PYTHIA8 (Monash 2013) :
0 - g 60° < |Ayp| < 120°
: :_ _: \A@A]V;a}ll%o
3 =
2 :— _:
1:— _:
O :I 111 | L 111 l L 111 I L 111 | L 111 | I | L 111 l L 111 I L 111 | L 11 I:

o o5 1t 15 2 25 3 35 4 45 5 Ny clusive

60° < |Ap| < 120°

Ry =
RT (N inclusive )

T
— ALICE Preliminary

- pp, \s =13 TeV

= Mult. classes: |n|<1

- % Inclusive J/y — e'e’, |y | <0.9
_ wu,25<y<4

_ e|nclusive J/y

= 4Y(1S)

. WY (2S) f * _____

® Yield vs Rt in transverse region rising more quickly than in toward region

= clean separation among soft (UE) and hard part (jet) of the events

dNCh / d77 INEL>0

<chh / d?]) In|<1

® Using Rt as event classifier explains the behavior observed using mid-y based multiplicity estimator

= no autocorrelation effects at play!
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Jet quenching in small collision systems?
Near side: |Ap| < 60°

Leading-particle

Away side: |[Ap| > 120°

O | | : | I I o) I | 1
o o
T ALICE Preliminary T ALICE Preliminary
- - i:l VS = 5:02 TeV (Near Side) 8<pr*i"9<15 GeV/c n‘; [Syy = 5.02 TeV (Away Side) ~ 8<p.*""<15 GeVi/c
60° < |Ayp| < 120° 60° < |Ap| < 120° 8_'; 1 5_ > pp (VOM mUIt Classes) 4<pT<6 GeV/C, |T||<O8 . 8_': 1 5_ ° pp (VOM mult C|aSSGS) 4<pT<6 GeV/C, |T]|<08 .
20l S o p-Pb (VOA mult. classes) % } o p-Pb (VOA mult. classes)
A Pb-Pb (VOM cent. classes) 2 s Pb-Pb (VOM cent. classes) Pb Pb
i
0 ¢ T { * & O >
1—";'"}""; """"" A L R @R T T ; U@ """ g ]
AP=|Pleading = Passociate| | PR S Pb_Pb ‘PP * +
; Yield Rps™ R Event dlasses
Pp/pA/AA — (Yield DIPAIAA) 0.5— ¢ ?61_%3/ — 0.5 * °-107% 117
NS/AS min.bias 20-4 o 10-20%
$r 380 A
o = o _ oo
* 60-90% e 60-90%
| ] Lo vl 1 1 |||||||2 1 L1 1 11 | I it 1 1 1l I B EEEE I N
1 10 10 1 10 10°
Transverse Side Transverse Side
<NCh <Nch

® Using multiplicity in transverse region as event activity classifier to better separate soft and
hard processes

® No enhancement (suppression) observed for Near (Away) side in pp and p-Pb collisions

= No indication of jet quenching in small collision systems
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Probing nPDFs with forward W and Z bosons

/ bosons WV bosons — Z.Lu, Sun, 18:08
:E B | I S I S | e o I L - < = | T T | T T T | 1 T T | T 1 1 I 1 —
C 14 :_ ALICE 0-90% Pb- Pb \ N= =5.02 TeV _: %4 ; :_ ALICE preliminary ) —:
- pT >20 GeV/e | ] L Pb—Pb, \syn =5.02 TeV 2AWeW i
1ol arXiv: 2005.11126 7 - * JueW -
i ) 29F 10<p, <80 GeV/e Bl
1__ .............................................................. _EI 2:_ 25<y<4() _:
- — _ | - ' :
0.8~ . __.1:._ — ~ 1.5F =
i - i _ 1 !
0.6 — = T S S = SR B—
_ NLO pQCD with CT14 as pp reference i C N
0.4 :_ e Data —CT14 _: 0.5 = s 9.7 +- Z 3
- Uncorr. systematic ™/ CT14 + EPPS16 . C
02 B l | L1 1 | L1 1 | L1 1 | L1 1 | L1 1 | L1 1 | L1 | } O C 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1
26 2.8 3 32 34 36 3.8 4 0 20 40 60 R0 0-90
Yy E:;S Centrality (%)

® (Color neutral probes (Z,W) used to study initial state effects with Pb-Pb (shown) and p-Pb
® / boson Raa consistent with theoretical calculation including nPDFs (EPPS16)
® Strong deviation of Z boson Raa at large rapidity with respect to free-nucleon PDF calculation

® No centrality dependence of W boson Raa
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Probing CNM effects with % and y-hadron correlations

10 y hadron
< | | | I I II | | | | I = : | | I I | i c i T T
© | ALICE Preliminary, p-Pb, \/sN ~8.16 TeV _ g 10 Bl © x?Indf = 22.5/7, p=0.86 -
N 0 - Z S t ' 0.5<pf<12.0 GeVic -
y s L], -1.3<y<0.3 B b R 12 < pY < 40 GeV/c -
L [on,-1.3<y<0.3 | © S i S Pr _
i _ N[ N arXiv: 2005.14637
o R B
I <|£ i 3 Cllel T ~ |3 10°: * ‘ :
N 2010 o Pter e T - ") :
e o B s—— e e T — _ , T.f " _
B il =t e ? _ - = >a
i ole gialist i * p-Pb 3 5- il
| | B pp ‘
B 1071 E
05— ¢ \ / n® NLO, PDF:EPPS16 - FF:KKP, = p_ — p -~ PYTHIA 8.2 Monash —
- ; no NLO, PDF:nCTEQ - FF:KKP, u=p_ - - ALICE, V Sw =5.02 TeV :
- — 71°1 CGC, k, fac., FF:DSS LO - 25— ommwss c=0.84+0.11+0.19
I arXiv: 2003.06337F-- ©° FCEL, y =-0.5, g - g9 _ & o 7ol | I ‘ p=0.55"
I Lo | 1 1 L | | I Lo | | | ) — e e p—
00753 T 2 3 4567 10 20 30 100__ 200 al o d
p. (GeV/c) | l l l 1 | |
T 00 01 02 03 04 05 06
— nh/nY
® First measurement of neutral meson production up to pr =200 GeV/c in pp and p-Pb 21 =pr/Pr
® Described by both nPDFs (EPPS16) and CGC (T. Lappi)
°

Isolated photon-hadron correlations to study jet fragmentation properties

no significant CNM effect observed
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Probing CNM effects on charmonia

JIQ, P(2S) arXiv: 2003.06053 — X.Bai, Fri, 17:50
g T8¢ ALICE, Inclusive y(2S), Jiy — SR
o i , (NCIUSIVE Yies), JY = 1L I = - ALICE, Inclusive y(2S), J/ T
C i _ o I , y(2S), Jy — pp
1.6 p-Pb VST;VS- 8.16 TeV, p, < 12 GeV/c 1.6 p-Pb {5 =816 TeV, p_< 12 GeV/c
L L w(29) Jv
12 12k Comovers (E. Ferreiro, PLB 749 (2015) 98)
_ L _ E A =y (2S) = J/y .
15 oo ? 1 —---E_--: 1 *
) i \d A
0.8F —ot- = 0.8 {4
0.6 E_ _+_ - 0.65— _____Ii_l__ -------
0.4 EPS09NLO + CEM (R. Vogt) 0.4F
- g nCTEQ15 + HELAC-Onia (J. Lansberg et al.) - e y(2S)
0.2 CGC + CEM (B. Ducloue et al.) 02~ ¢ Jh (JHEP 07 (2018) 160)
X Energy loss (F. Arleo et al.) i
O_lllllllllllllllllllllllllllllllllllllllllllllllll O_lllllllllllllllllllIlllllllllllllllIlllllllllllll
-5 4 -3 -2 -1 0 1 2 3 4 5 -5 4 -3 -2 -1 0 1 2 3 4 5
ycms ycms

® Significant modification of the production in the p-going direction, in line with model predictions

® Stronger suppression for P(2S) with respect to J/Y in the Pb-going direction — final state effect?
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ALICE upgrade for Run 3

— Z.Yin, Mon, 9:25

N LS2: Pixel Muon Forward Tracker

. '.-‘r

/ L
i “Aalll] o
o -

s ® Improved tracking resolution down to low pr

... and much more:
* Fast Interaction Trigger

= thinner, more granular

® Access low S/B “untriggerable” signals * New Online-Oftline system
~. * Readout upgrade of MUON,
= x 50 faster readout TOF, EMCAL, PHOS
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ALICE upgrade for Run 3 and proposals for Run 4

— Z.Yin, Mon, 9:25

LS2: All-pixel Inner Tracking System

—.:r;f;f‘ {§L
—| g g / \
\ i A |\
Y/ =
Y. )/ &
4/" \l
T
D 4 e
+5
" =%‘_‘

e LS2: Pixel Muon Forward Tracker

/ L3
".?- "illll" L
o

LS3: proposed IT

Cylindrical _,/’/
Structural Shell €7 2

Half Barrels

ALICE-PUBLIC-2018-013 - il

/\

1

s ® Improved tracking resolution down to low pt

= thinner, more granular

® Access low S/B “untriggerable” signals LS3: proposed FoCal o, FoCal-E
» ALICE-PUBLIC-2019-005
= x 50 faster readout N
3.2<n<5.8
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Summary

® |arge number of results based on full Run 2 data sample

- More precision, extending to low pr1, more differential, new analysis
® Detailed insight on the QGP properties

- Heavy quark interactions, hadronization, jet modifications...
® Rich QCD research program in small collision systems

® Major LS2 upgrade on track in view of restart in 2021

Enjoy the conference with new results!

For all results please see:
http://alice-publications.web.cern.ch/submitted
http://alice-figure.web.cern.ch/preliminary fig_pub
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http://alice-publications.web.cern.ch/submitted
http://alice-figure.web.cern.ch/preliminary_fig_pub
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