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RUN1 (2009-2013) , : ,
o — Tracking and PID over large kinematic range
Pb-Pb @ ySnn=2.76 Te High resolution vertexing

>
>
p-Pb @ \/SyN=5.02 TeV » Central barrel: -0.9<n<0.9
>
>

P-p @ /Syn=0.9, 2.76, 7 and 8 TeV Muon spectrometer: -4.0 < n < -2.5
Forward detectors: trigger, centrality, luminosity, ...

9 ¥/ a. ITS SPD (Pixel)
b. ITS SDD (Drift)
c. ITS SSD (Strip)
d. vOand TO

e. FMD

RUN2 (2015-2018)

Pb-Pb @ /Sy=5.02 TeV
Xe-Xe @ \/SNN=5‘44 TeV

p-Pb @ /syny=5.02 and 8.16 TeV
p-p @ /syn=5and 13 TeV

o

©)
- SN
1. ITS
2. FMD, TO, VO 11. Absorber ®
3. TPC 12. Muon Tracker =
4. TRD 13. Muon Wall -
5. TOF 14, Muon Trigger
6. HMPID 15. Dipole Magnet
7. EMCal 16, PMD
8. DCal 17. AD
9. PHOS, CPV 18.ZDC
10. L3 Magnet 19. ACORDE
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'N’ QGP characterization and much g '
uba

Study emergent QCD phenomena via nuclear collisions
A-A collisions: QGP characterization
o System thermalization
Hydro. expansion
In-medium hadronization
In-medium energy loss
Quarkonium production

O O O O O
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'N’ QGP characterization and much g '
uba

Study emergent QCD phenomena via nuclear collisions

A-A collisions: QGP characterization

o System thermalization

o Hydro. expansion

o In-medium hadronization

o In-medium energy loss

o Quarkonium production

O ..
p-A collisions: CNM effects

o Investigate shadowing

o Study possible final state effect (E.., ...)

O
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'N’ QGP characterization and much g '
uba

Study emergent QCD phenomena via nuclear collisions
A-A collisions: QGP characterization
o System thermalization
o Hydro. expansion
o In-medium hadronization
o In-medium energy loss
o Quarkonium production
O ..
p-A collisions: CNM effects
o Investigate shadowing
o Study possible final state effect (E.., ...)
O ..
p-p collisions: “in vaccum” QCD
o Test of pQCD calculation
o Study fragmentation and hadronization
o Baseline for A-A and p-A
O
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'N’ QGP characterization and much g '
uba

Study emergent QCD phenomena via nuclear collisions
A-A collisions: QGP characterization
o System thermalization
o Hydro. expansion
o In-medium hadronization
o In-medium energy loss
o Quarkonium production

o ..
p-A collisions: CNM effects —)
o Investigate shadowing

Small systems vs. multiplicity
Dilute vs. dense

@
o Study possible final state effect (E.., --.) | o Collectivity
o .. o Strangeness enhancement
p-p collisions: “in vaccum” QCD  mmmp- o Role of MPI
@

o Test of pQCD calculation
o Study fragmentation and hadronization
o Baseline for A-A and p-A
@)
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A-A results in ALICE
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VM4  Probing scattering parameters

gubo

IMT Atlantique ‘ . .
sy s i using hadron correlations
- T~
7 !
4 \ 7_“)* Measure the
'\ :‘ /// correlation function C(k*)
/
\ 7* s
. - i’ \I](A » T )

two particle wave function

= S k* CMT@
C(k*) :/S(r*) \U(k*,?*)| d3r Ko
\

\ repulsion
0

Relative distance and % relative momentum k* (MeV)
evaluated in the pair rest frame

Measure C(k*), fix S(r*), study the interaction

»
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Probing scattering parameters
using hadron correlations

/

'\ *:‘ //4 correlation function C(k*) 1.4
/ I

\ Y / U(k ,7") ’

ubo

Measure the I

‘ T T T T [
ALICE Pb-Pb s, = 5.02 TeV
—— Kp ® PK*, 30-40%

— - SIDDHARTA Borasoy et al.

|keda et al. Liu et al.

lkeda et al.

Ry, =5.2+0.11 (stat)tg:;:(syst) fm _|

~ & ! i
_— - . . 1%
two particle wave function i
c(k) : I
, T attraction 0.9
* T k*—00 -
C(k*) :/S(r*) Wk )| d¥rr =31 0
R \ repulsion
0 =
Relative distance and % relative momentum k* (MeV)

evaluated in the pair rest frame

Measure C(k*), fix S(r*), study the interaction
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VM4  Probing scattering parameters

IMT Atlantique . . qu
sy s i using hadron correlations
i ‘ I ' ' ' ' [
S | ALICE Pb—Pb |Sy, = 5.02 TeV
7 - > 1.2 | —— Kp ® pK*, 30-40% 7

— X — - SIDDHARTA Bor: tal.
4 k r Measure the i % keda et al LiZ::(.e )
I 1 . . . = :
correlation function C(k¥) 14§ - lo et al. lkeda et al.
\ I B T Hoshino et al.
/ . A .

|
!
]
\ 7.‘ i’* B \ ---- Martin
O . Uk ,7") i % . ]
two particle wave function r }'\ :__”,‘_:,_,;_f;;.&:«:wﬁwv+ ~
C(k*) . : + J
T attraction 0.9 Ry =5.2 £ 0.11(stat)’ *%(syst) fm |
2 * c..o L
* e 3 * k — 00
c) = [ s(r) VIE P £ R
repulsion
Relative distance and %% relative momentum ’ k* (Me:) %1'57‘ ‘II|‘A|_I|C‘E - oI I;orle\s;y ;t ;I. -
evaluated in the pair rest frame ; | 4 SIDDHARTA O lkedaetal. i
. | Ikeda et al. 3¢ Liu gt al.
Measure C(k*), fix S(r*), study the interaction  mwadw v 7
T + ,
. . . X
» Alternative to scattering experiment - LY ]
. 0.5+ - _
o Pb-Pb: r* >3 fm —only elastic channels ; ﬁ ]
o New input to world data and theoretical : ‘
calculations e T R
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Xe-Xe

> Radial flow

ubo

o Modify particle spectra at low p;

o p=pot+pm

» Elliptic flow in the transverse plane

t
\O/
YN

o Sensitive to initial geometry

d3N 1

dp?dpdy  2m prdprdy

(p+Pp)/ (n"+m)

0.08

[1+ 2vycos(¢p — Wrp)] 006

0.04
0.02

Radial flow depends only on multiplicity while elliptic  ©

flow depends also on colliding system geometry
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1.0< p, < 1.1 GeV/c (full symbols)
3.2< p; < 3.4 GeV/c (empty symbols)

(o]
[o]

1

.
L
t
t

RS

>

[+][

& ®
|

LICE

Xe—Xe \/sNN =5.44 TeV
Pb-Pb \/sNN =5.02 TeV
l l ‘ l

0.2< p, < 3.0 GeV/c

f

O_
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Identified light flavor elliptic flow

ubo

> Measurement performed from ¥ to 3He

£ 0.6

o Collective expansion confirmed up to light nuclei
o Expected mass ordering observed (radial flow)

05"
0.4
0.3
0.2
0.1

05/07/21

T ‘ T T T ‘ T T T [jﬁ\ T 1 T T ‘ T 1T ‘ 1T T 1 ‘ T T 1T T T 1T {Ajk\ T T T T T T T ‘ T T ‘ 1T T 1 ‘ L L {j
ALICE T T ]
T 20-40% T 40-60% R
Pb—Pb, (S, = 5.02 TeV, 0-20% | ° ° :
' T g ——
_ [ — I

5 P+P + - + - f% -

+ d+d ﬁ@ﬁ“#@%@ ¥ om T @afi‘:
5 °He + °He *D.Z*EE@*?’:“@%*: - *aﬁ;# TR -

= - = —— e T =~ + -
- *:é: - I %'4?: 7]
e e
0 1 2 3 4 5 60 1 2 3 4 5 60 1 2 3 4 5 6

P, (GeV/c) P, (GeV/c) P, (GeV/c)
QGP France — Maxime Guilbaud



rMy

IMT Atlantique
Bretagne-Pays de la Loire
Ecole Mines-Télécom

Heavy Flavor elliptic flow

05/07/21

5ubo

o 1
> 0.3~ ALICE
30-50%

02 ¢ %

0.1

Pb—Pb s, = 5.02 TeV

&+ 78, |y] < 0.5
e Prompt D, |y| < 0.8

e Inclusive J/y,25<y <4

e Inclusive J/v, |y| < 0.9

b-e,ly|<0.8

m Y (1S) 560%,25<y<4

Al it % i

QGP France — Maxime Guilbaud
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Heavy Flavor elliptic flow

gubo

> pr<3GeV/c
o Vo(J/1P) < vy(D) < vy(1F)

o consistent with hydrodynamics

05/07/21

~ L L
> 0.3~ ALICE Pb—Pb s, = 5.02 TeV -
30450% ¢ 1t |y < 0.5
[ e Prompt D, |y| < 0.8
{S)%@G: e Inclusive J/y,25<y <4
0.2 &, o Inclusive J/y, [y| < 0.9
(N b—-e,ly|<0.8

mY(1S) 5-60%,25<y <4

. %#ﬂﬁg{? . %

g8 10 12 14 16 18
P, (GeV/c)
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Heavy Flavor elliptic flow

5ubo

> pr<3GeV/c

+ N elake L L
O Vy(J/1h) <vy(D) < vy(m™) 0.3- ALICE |  Pb-Pb |s,=502TeV -
o consistent with hydrodynamics 30150, | & it |y| < 0.5
{WL : Prompt D, |y| < 0.8
b e Inclusive J/y,2.5<y <4
> 3< P <6 GEV/C 0.2 f :[;2}# : e Inclusive J/vy, |y| < 0.9
o heavy quark hadronization via f | I, " XU1S)=700%, 201 i< @
coalescence with flowing light 0.1 H :"'” ¢ : % *’@ . 1
quark O ': | %} %
0@‘% : : . |
l |
i I |
L ] e e e
2 4 6 8 10 12 14 16 18
P, (GeV/c)
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T At Heavy Flavor elliptic flow gubq

Bretagne-Pays de la Loire
Ecole Mines-Télécom

> pr<3GeV/c

o | |
o VI/P)<vaD) <vo(m®)  STos- e I Pb-Pb 5= 5.02 TeV
o consistent with hydrodynamics  30-50% j emlyl<05
e [ e Prompt D, |y| < 0.8
> 3<p;<6GeV/c 02 & B b e b
: [ e Inclusive J/y, |y| < 0.
o vU/W) <v,(0) ~ v, () . " R ] sboe <08
o heavy quark hadronization via § I =Y(15)5-60% 25<y <4
coalescence with flowing light 0.1 H * @ :%@* % $
quark e : ‘? $¢
X
> p;>6-8 GeV/c 0“"% ? : |
o Vo(J/YP) ~vy(D) ~ Vz(”i) - :
o Similar path-length energy loss D e et
for heavy and light quark P, (GeV/c)
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gubo

> pr<3GeV/c

o T ]
o V,(J/1P) <vy(D) < vy(mrt) > 0.3— ALICE
o consistent with hydrodynamics 30-50%
&5}%%
> 3<p;<6GeV/c 0.2 = . 2,
o Vo(J/P) <vy(D) ~ v,(m) | @ *

o heavy quark hadronization via

&
ap
coalescence with flowing light 0.12 % Ol %#ﬂ#% 0;
e

T | T
Pb—Pb s, = 5.02 TeV

&+ 78, |y] < 0.5

e Prompt D, |y| < 0.8
e Inclusive J/ly,25<y <4
e Inclusive J/v, |y| < 0.9

b—e,lyl<

m Y (1S) 560%,25<y<4

0.8

quark I
> p;>6-8 GeV/c o %
o V,(J/Y) ~v,(D) ~ Vz(”i) i
o Similar path-length energy loss — 5

for heavy and light quark

8 10 12

14 16 18
P, (GeV/c)

» No flow from Y: expected from smaller regeneration contribution
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» Botomonia heavily suppressed

o Y(1S) suppressed by a factor 3 w.r.t p-p
o Y(2S) suppressed by a factor 2-3 w.r.t Y(1S)

g _IIII|IIII|IIII|IIII|IIII|IIII| IIIIIIII I_
T 1.2~  Pb-Pb |5, =5.02TeV,25<y <4.0 —
T ALICE -« Y(1S) = Y(2S) ‘

1 __________________________________________________________________________

Transport model
Y(1S)  with 7Zwithout regeneration

Y(2S) | with ZZwithout regeneration

Coupled Boltzmann equations -
—Y(1S) —Y(2S)

0.8 2
g
0.6

0.4 7

1

/,..,- . Wk ] C
Z //

0.2

\

.//Z/Z/[[/Z/D L
- 2227 72722/7,7,
0 v v by v by v Py /F 1 |r1afZ/F'|vzl/:Talafz’F’f’7“1'=|nl

0 50 100 150 200 250 300 350 400
(N

)

part
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Botomonia production in Pb-Pb

» Botomonia heavily suppressed

o Y(1S) suppressed by a factor 3 w.r.t p-p
o Y(2S) suppressed by a factor 2-3 w.r.t Y(1S)

<<
<<
m -

» Intriguing reversal trend as a function of rapidity

05/07/21 |

ubo

Pb-Pb |5y = 5.02 TeV, 2.5 < y < 4.0

Transport model
with 77, without regeneration -
with 77 without regeneration -

Coupled Boltzmann equations -
—Y(1S) —Y(2S)

/‘W ; fj'/ ) |I| [d
g ...

\

zz. %
- IzzlalxzzF i s T G i e e o I

350 400

TR N N N U A S A S A A S ST B MO
250 300

<<
<
x 1.

QGP France — Maxime Guilbaud

CMS (0-100%) ALICE (0-90%)

4n n/s =3
Zl4n n/s =2
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Heavy quarks, energy loss and
hadronization mechanism

» Beauty loses less energy in QGP compared to charm

ubo

o Dead-cone effect!

§2.5\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\

g

2.0

0.5

0.0y g e g 5e 80 5E a0 4E 5o

150

1.0

\‘\\\\‘\\\\\\\\\\\\
_ ALICE Preliminary

- 0-10% Pb-Pb, Sy, = 5.02 TeV

B 0.5 _
B i< m Prompt D;' |

e Non-prompt D!
TAMU
Prompt D;

Non-prompt D

open markers: pp extrapolated reference —

DH%V

I
|

ITH—|

P, (GeV/c)

o R,, follows expectations

05/07/21 |
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VM4  Heavy quarks, energy loss and

IMT Atantique . . . uba
Bekagne oy ol e hadronization mechanism
» Beauty loses less energy in QGP compared to charm
o Dead-cone effect!
2(2.57III‘IIII‘IIII‘.III.I‘IIII‘IIII‘IIII‘IIIIIIIIIII7 A5_07N‘NN{NN“{““{““ — T
@ | ALICE Preliminary - [= 450 ALICE Preliminary E
[ 0-10% Pb-Pb, {syy = 5.02 TeV ] 8 ™% 0-10% Pb-Pb, |5, = 5.02 TeV E
2.0j|}’| <0.5 = Prompt D’ N ,g- 4.0? ly| < 0.5 é
- e Non-prompt D : S 3.5 e data —
- - [ C ]
1.5(- .. . 230 TAMU
E Prompt D; ] — 2.5 -
1.0/ o promet b, . D750 E
: open markers: pp extrapolated reference : g- E E
- P PP i S 1.5 B
L i ol o I ]
051 ) I 5 100 ‘H‘ | E
: :E::E: i— m : \Cé 05; open markers: pp extrapola;d reference é
0 07 111 l L1l l L1l l L1l l L1l l L1l l L1l l L1l l L1l l 111 | m E Il Il Il Il l Il Il Il Il l Il Il Il Il l Il Il Il Il l Il Il Il 1 I B
0 5 10 15 20 25 30 35 4 45 50 0 5 10 15 20 25
P; (GeV/c) P, (GeV/c)

o R,, follows expectations
o B enhanced from beauty hadronization via coalescence
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b Nk 10_
Olo - ALICE Preliminary ®pp
pCh subjet © 8 i m =5.02 TeV M Pb—Pb 0-10%
7. = T __ = - Charged jets anti-k; Sys. uncertainty
r pchJet T  R=04 I |<05
T © 6 80<p <120GeV/c
_anti-k; subjets r =0.1 m +
4r ¢ =
’
. 2_ *
» Groomed jet substructures R .
» Redistribution of energy from Tla o = JETSCAPE
leading Subjet £ 1.5F Medium jet functions .
o Collimation
o z,~1suppression
» May be sensitive to quark vs. 8507  o0s o9 1
gluon jet in medium energy loss Zr

at high z,

05/07/21 | QGP France — Maxime Guilbaud
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P subleading O 005 01 01 5 Rg
Z, = o - e B B B
PTleading T PTsubleading _8 % 4 ;_ o ALICE Preliminary
R, =1/Ay* + Ag? © 35F Pb—Pb 0-10% \/ Syn = 0-02 TeV
R, —| - Sys. uncertainty  Charged jets anti-k;
® s SF R=02 |7 |<07
25 60 < P, < 80 GeV/c
oF spgft Drop zcug;o 2, B=0
e E_ i B ftagged = 0.89, ftagged 0.88
13 .
0.5 - g -
> Sensitive to path length and . ——
Dl- o - Caucal etal, 75<p <100 GeV/c
coherence effects P N R SR e L -
. L Pablos et al., Ligg =0 Yuanetal., gL = 5 GeV?
o Jet hard core is narrower 1. ’
1 [~ L """" # """'_:"': """"""""""""""""""" ]
Sy — |
""" -\--.ﬁ-.:
O 1 1 . 1 1
0 0.2 0.4 0.6 0.8 1
99
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» Probing nuclear gluon density

Pb Ph

Jhy crmt:ea’
partwle

Pb Pb

o Cross section sensitive to gluon
distribution function

» New measurement probes low-x
gluon nuclear PDFs

o Extracted gluon shadowing
factor: R, = 0.65 + 0.03,x~107°

05/07/21 | QGP France — Maxime Guilbaud

‘1\III|III|III|III|III|III

L=t

[ ALICE coherent J/y
- - = - Impulse approximation
—— EPS09 LO (GKZ2)

-
(S
Q
v
- 1IM BG (GM) T
— — IPsat (LM) -7 —
. BGK-I (LS) g o

©

=

2

— — b-BK (BCCM)

ALICE Pb+Pb — Pb+Pb+J/y |5y, =5.02 TeV

- STARLIGHT

. LTA (GK2) E

~ -~

- GG-HS (CCK)
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J/W low-p excess in Pb-Pb

» Extraction as a function of centrality down to 30-50%

ubo

o Measurement of coherent J/W photoproduction
o May open the door for new probes for QGP

3 :l TTT I T T TT I T T TT I T T TT I T TT T T TT I T T TT I T T TT I T T TT I TTT l:
3 700 — . —
— - Pb-Pbys, =5.02TeV ALICE Preliminary ]
= - Centrality 70-90% =
\5-\% 600 e Ly = 750 ugq, Jy > ', 25 <y <4, p, < 0.3 GeV/c —_
—,bo : —e— L »10pb", J/y > e'e, |y|<0.9 ]
© 500 J. Cepila et al., Phys. Rev. C97 (2018) 024901 —
. GShs 7
r - GG-hs m
400 - gB%VGay-Ducati et al., Phys. Rev. D97 (2018) 116013 —
C — M .
300 — —]
200 [~ -
100 | —
0 :I 11 | I 111 | I 111 | I 111 | I IIIIIIII I 111 | I 111 | I IIIIIIII :

5 4 3 -2 - 1 2 3

05/07/21
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: T T T I T T T I T T T T T T I T T T I T T T :
 Pb-Pb |5,,=5.02TeV ALICE Preliminary 3
- Jy > prw,25<y <4 3
= p_<0.3GeVic E
E_ Global syst. uncertainty = 7.3% _E
= 23 3
- = LE
E 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 E
0 20 40 60 80 100 12
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p-Pb results in ALICE
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T At Strangeness enhancement uba
Coso s oion

' arXiVv: 2105.04890 |

o (D 1 1 1 I 1 I 1 I 1 I I I.-II-I-I‘-‘I-.-I.-.T.-‘I-‘-I.-.I-.I
& - pp Vs =7 TeV ALICE A

S~
Jet region: < 1-Jet: anti-k;, R=0.4,p™ >10GeV/c,In |1<0.35 —
R<04 + i . T, jet jet )
InV'1<0.75 .
" < i e Inclusive |
n o Perp. cone 4
. = R(V jet)<0.4 A
0.5 $ v V%injets —
T _
o s
" E.E I R
Underlyi ; i F/ E/E/E//E/ i
ying event: -

Perpendicular cone - — — PYTHIAS8 .

1 L L I 1 1 I L I L 1 L L L

c)O 2 4 8 10 12
P, (GeV/c)
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Bretagne-Pays de la Loire
Ecole Mines-Télécom

» Small relative contribution from jet to strangeness production

o UE dominant —role of MPI?

Jet region:
R<04

A

0
S

)/2K

—r

A+ A

(

Underlying event:
Perpendicular cone

05/07/21

—

L pp Vs =7 TeV

IVl <0.75

ALICE -
—Jet: anti-k;, R = 0.4, p;hjet > 10 GeV/c, '"jet' <0.35 —
¢ |Inclusive

—

o Perp. cone -
= RV jet)<0.4 A
v V%in jets —

— — PYTHIA8 -

8 10 12
pT(GeV/c)
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T At v, of jet associated particles

Bretagne-Pays de la Loire
Ecole Mines-Télécom

ubo

» Azimuthal flow (v,) observed for jet associated particles

o Not expected from jet quenching/e-loss in small systems
o Comparable to high-p; v, in p-Pb and Pb-Pb

Q 0.4
0.35
0.3
0.25
0.2
0.15
0.1
0.05

05/07/21

= ALICE Preliminary

— p-Pb |5, = 5.02 TeV, VOA: 0-10% ATLAS p-Pb \sy =8.16 TeV

~ [0 ] 1.5xJetv 05Gevic 0% Central

- o] 15 x Jotv,, Rt ! GeV/ b 15xpPOMBT

— S x Jetv,, p > eVic ot

- T,assoc 1. P I 1 vV

- [ ] 15xJetv,p _>15GeVic 5 p-Pb p; >100 GeV/e

- ALICE Pb-Pb |5 = 5.02 TeV

— > o 20-30%, Central
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= e
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— + o | ¢
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- ? A AR
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IMT Atlantique
Bretagne-Pays de la Loire
Ecole Mines-Télécom

p-p collisions in ALICE

05/07/21

ubo
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IMT Atlantique
Bretagne-Pays de la Loire
Ecole Mines-Télécom

» Cross section larger than expected

» Baryon/meson ratio: similar features

0 0.8 FT——————
o FALICE AZ/D

©0.7

506}
S 0.5F
w -
B0.4F
9 C
G0.3¢

0.2F

0.1f

Charmed baryons ubg
o Breaking universality between colliding systems
o Characteristic for parton (re-)combination at hadronization
T (@] 06 [T I ! | I ! I ! I ! I
.(% - ALIGE o =YD° BRunc.
o pp, ¥s=5TeV c 0.5F PP, Vs=13TeV, zypo E
® PP 1s=13TeV % V<05 7777 SHM+RQM
E 0.4F T geérs/lma (coal.+fragm.) 7
o - PYTHIA 8.243 1
8 03 - Monash  —
P O " Mode 0
(48] v . - Mode 2 ]
Soop, gm0 —hs
. - 5—:@: ]
il , 0: g e
10 0O 2 4 o6 8 10 12 14
P, (GeV/c) [N (GeV/c)
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wiae  QUArkonia multiplicity dependence 5qu
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|INEL>0

No dependence on UE -

dN,,, / dy
N, Tdy)

dNCh / dT] INEL>0
(chh/dT]> Inl<1
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.Mm.utq’ Quarkonia multiplicity dependence ubQ

Bretagne-Pays de la Loire
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|INEL>0

Scale with mean -
multiplicity (basic MPI idea)

Nwmpr & Nep & Nhard

dN,,, / dy
N, Tdy)

.
.s
.
.
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Py
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----
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.
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.s
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.s
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.
L
.
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AN, 7dmn) lijic
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IMT Atlantique
Bretagne-Pays de la Loire
Ecole Mines-Télécom

05/07/21

Quarkonia multiplicity dependence ubQ
l zf:‘ R More complex due to -
2 2 final state effects, mass
=z .
°l=2 saturation, ... d
dNCh/dT] INEL>0

AN /dm) Yy«
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wunie - QUaArkonia multiplicity dependence Subg

Bretagne-Pays de la Loire
Ecole Mines-Télécom

> Non trivial correlation in ALICE central barrel

o Correlation similar using mid-rapidity or forward multiplicity estimator
o No model able to reproduce this qualitatively

» Forward rapidity s e Aaaana
o With central multiplicity  Z [ ALICE Preliminary
. — L Mult. classes: Inl<1
estimator

15 B Jly > ete, lyl <0.9
o Linear trend observed * pp, s =13 TeV

o No energy dependence = pp, Vs =13 TeV

10 o pp, Vs=5.02 Tev ]

dN,, /dy
<dNJ/W / dy)

Jy > ufu,25<y<4 +

1 Vo
» Important to understand the ¥ e
H 5F * e +" _
interplay soft-hard here ; g, e
O_ﬁdtrh.llllll
» More results for other systems © ' 2 5 4 5 2 7 e
ch
and particles (AN, 7dn) iy
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.Mm.utq’ RUN3 ALICE upgrades & beyond 5qu
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2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
3[FIMAIM [ [A[S[OIND} 3 [FIMAIM 3[3]AIS[OIN[D{ 3 [FIMAM[3 ] [A[S[ON[D] ! AMJJASO]‘NiDJiFHA‘[MJJA@ONDJFMAMJJA@ONDJFMAM%J}J{A%S{OEN%DJ%FiMEAiMiJiJiAESHNiDJ%F Al JJA%EEJ'F'P{A:M:J:J:A:SVOVNVDJ-FVM:A:M:JFZAZS: ''''''''' 1AM)[J]AlS[oND|
L
{ Long ShutdownZ(LSZ)J Run 3 [ Long Shutdown3(LS3)J ‘ ‘Hﬂ Run 4 Hﬂ {
RRRNRRRANENNRARENNN [HT| [T [T
\ ] \ ]
| I
Today RUN3: ALICE 2 RUN4: ALICE 2.1
near future... Upgrade proposals:

ITS3, FoCal, ...

» Starting from RUN3: New ALICE data taking strategy
o 50 kHz Pb-Pb event readout rate (~1 kHz in central barrel previously)
o Up to 1 MHz p-p event readout rate

» Implementation
o Untriggered data sample: Continuous readout
o Improve tracking efficiency and momentum resolution at low-p;: ITS2 & MFT
o Preserve PID capabilities
o Synchronous data processing (reconstruction and calibration):
New Online/Offline (0?) farm
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.Mm.utq’ RUN3 ALICE upgrades & beyond gubq

Bretagne-Pays de la Loire
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2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2033 2034 2035 2036
JFMiAIMHJiAﬁgHEJ FIMAM 3 [AJS[OINID} 3 [FIMAM)3 [ ]AISOIND} ) FMAMJJAso}N{Dlﬁwi‘A}MJJASONDJ FIMAMJJ[AJS[ONID] ) FMAMIJH AAAAA J[FIMAM) )ASO}N}DJ}F AMJ[3]AS[ONID ) [FIMAM ) 3 [AISIOINDY ) F‘M.AFJ:J‘A:SFNDJ'F'M‘AIIW:J'J.A‘S:O:NEJF AM ) JASd]ND J JASONDJFMAMHJI\AiSONDJFMAMJ J[Als|oND)
L
{ Long Shutdown 2 (LSZ)J H Run 3 H Long Shutdown 3 (LS3) W ’ ‘ Hﬂ Run 4 Run 5 LSS
EANRRRRRNNRRRRRRRRNN [T [T Il [T [ l
\
I
RUNS5 and beyond:

Silicon everywhere

» Starting from RUN3: New ALICE data taking strategy
o 50 kHz Pb-Pb event readout rate (~1 kHz in central barrel previously)
o Up to 1 MHz p-p event readout rate

» Implementation
o Untriggered data sample: Continuous readout
o Improve tracking efficiency and momentum resolution at low-p;: ITS2 & MFT
o Preserve PID capabilities
o Synchronous data processing (reconstruction and calibration):
New Online/Offline (0?) farm
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VI’ ALICE 2: New setup ubat

Bretagne-Pays de la Loire
Ecole Mines-Télécom

Inner Tracking System 2 (ITS2)
o CMOS pixel, MAPS technology
o Improved resolution, less material, faster readout

New Muon Forward Tracker (MFT) 5
o CMOS pixel, MAPS technology ® '

o Vertex tracker at forward rapidity — 9

New TPC Readout Chambers (ROCs)

o GEM technology
o New electronics (SAMPA), continuous readout

New Fast Interaction Trigger (FIT) detector
o Centrality, event plane, luminosity, ...

Integrated Online-Offline system (02) PHOS / CPV | Photon Spectrometer

o ITS | Inner Tracking System
HMPID | High Momentum Particle
Identification Detector

Readout upgrade for all other detectors © PC| Time pojecton Chamoer
MFT| Muon Forward Tracker

o TOF, TRD, MUON, ZDC, calorimeters 9 TRD | Transition Radiation Detector
FIT | Fast Interaction Trigger
o TOF | Time Of Flight
Muon Spectrometer
o EMCal | Electromagnetic Calorimeter

(6]
(7
o
(9]
10
(11

ZDC | zero Degree Calorimeter
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IMT Atlantique
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Some pictures...

05/07/21
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» Still some exciting results coming out of RUN1-2 data

o Large variety of observable from soft to hard probes
o More to come this week ©

» RUNS3 is around the corner with major physics goals
o Heavy flavour hadrons down to low p+
o Charmonium states
o Low mass vector mesons and dileptons from QGP thermal radiations
o High-precision measurement of light and hyper nuclei

» Target luminosity for RUN3+4

Collision system Luminosity
Pb-Pb @ /Syn=5-5.5TeV | 13 nb~*
p-Pb @ \/Syy=8-8.8TeV | 0.6pb~*
p-p @ \/Syn=14 TeV 200 pb~?

Thanks...
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