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» QCD Phase Diagram and the Quark-Gluon Plasma
» ALICE: A Large lon Collider Experiment at the LHC

» QGP measurements in ALICE: a short selection

*» Light-flavors: spectra and nuclear modification

* Light-flavors: baryon/meson ratio

* Light-flavors: particle ratios

** Open heavy-flavors and quarkonia: nuclear modification
and elliptic flow

4

** Jets: quenching and broadening
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/ The QCD Phase Diagram

*»» Exploration of the QCD phase diagram by heavy-ion collision
experiments: test of our knowledge of the QCD as a multi-particle theory

** LHC: large and long-
living QGP, large
cross-sections for
heavy-flavors.
Vanishing net baryon

e, density: Early

Universe conditions

Quarks and Gluons

Critical point?

Temperature T [MeV]
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on collective and
Color Super- transport properties
Neutron stars conductor? of the strongly

. 7/ coupled medium
Nuclei Net Baryon Density
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% The ALICE Detector

Inner Tracking System (ITS) G o) o
1 (-0.9<n<0.9) =
Tracking + triggering
Time Projection Chamber (TPC) h o —— , S
(-0.9<n<0.9) ‘ /e
Tracking + particle identification (PID) o7 sl . -~
Time Of Flight (TOF) L = e e
[ (-0.9<n<0.9) PID 1 N LB ke t:. :

( VZERO scintillator arrays

(-3.7<n<-1.7,2.8<n<5.1) ’
Centrality + triggering

. % Tracking: ITS+TPC (p; > 0.2 GeV/c)

on Spectromet

Sl ster < Particle identification: ITS+TPC+TOF
(-4 <n<-2.5)

Muon tracking + trigger % Centrality estimators: VZERO, ZDC, ITS
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Light Flavor Production: p; Spectra

% p; distributions and yields of identified particles: information on the
collective and thermal properties of the deconfined medium
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Light Flavor Production: p; Spectra

T 10° T T
> Jos —©— ALICE, Pb-Pb \ s =2.76 TeV |
! 0 - —#— STAR, Au-Au, | S, = 200 GeV |
Almost exponential behavior at high p; and > F 5 PHENIX, Au-Au, | 5, = 200 GeV ]
. = 10° : -
flattening of the spectra at low p;: 3 [ )
o . (\12 L n* + 7 (x 100) ]
** Development of a strong collective flow > °F e, E
with centrality, dominating the spectral § ) gy ., KT+ KT(x10)
. . . — 10" [~ —Blast Wave Fit O B (x 1)
shapes up to relatively high p; in central 3 [ Wil o e "(X”_
collisions A g
y ““Krakowll 1 9-5% Centr?l coIIisionsl :
s 2 g STk il Rl Al T
Spectra become harder with centrality in S &
a mass-dependent way (m, K, p) g ok
o o[-
*»» Consistent with expectations from 1
models implementing hydrodynamic 0
|
mechanisms 2T
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0 L
°
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Light Flavor Production: Nuclear Modification

2 AnTAA
: Raa(pr) = AN/ dndpr
o 2 5PP
< At high-p; (p, > 8-10 GeV/c) (Tan)d?oPP /dndpr
strong flavor-independent < D
suppression in central = 1 8: AL E SNN — 2.76 TeV cent. 0- 5%, | y | <0. 5
Pb-Pb with respect to pp: 1.6:_ $h" 0| <08 [¢o (prel)
enelrgy Iosstltn the hot 1-4-_ :n N 7t+ K+ K [Jp+p __
nuclear matter 1'2;§ +Z +Z (prel.) cent. 0-10% :
'155 KN %Q’ Q (prel.) cent. 0-10% ]
I eieieieteh i IR e PO L L LD L L L EEELEEE
< At mid-p; (3 < p; < 6 GeV/c) 0 8— | > |*/Average D, D*, D* cent. 0- 10%
different suppression for L ;
baryons and mesons in 0.6f “oo ]
central Pb-Pb: flow, 0.4r o L .
. . : I - s ] § -
recombination or final 0.2 ]
state effects? o | ' ]
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P, (GeV/c)
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Light Flavor Production: Baryon/Meson Ratio

** p and ¢ have similar masses and the p/¢ ratio is flat in central Pb-Pb: mass
1 is the parameter driving momentum distributions (as in hydrodynamics)

“* When masses are different, baryon/meson enhancement is observed at mid-p;

» Pure hydrodynamics describes only the rise at low-p;
» Recombination reproduces the p; dependence qualitatively but not quantitatively

» EPOS gives the best description of the data (hydrodynamics + flow)
PRL 111 (2013) 222301

2.2
L [ Po-Po|sy =276 TeV AKO ¢’ S <08 ALICE: Pb-Pb at | 5,,=2.76 TeV
g 1.5 Centrality 0-10% N S 4 2 r : . A/Kg 0-5%
— o — 1.8F 0
c ; X | - 4 AKK 60-80%
2 ¢ ¢ : 16F systematic uncertainty
. ] 3
% e | 14¢ Theory 0-5%
c I p/m N 1260 A e\ Hydro VISH2+1
o ] ity ] 1E : Recombination
- " ***** *ox * | C 5 (Fries et al.)
s | P B 0.8 \ s EPOS
0.5- [o[g @.’E***E o] o] . 0.6F 0 R
- ¢ 1 C ¢
# & p/ox0.1 _ 0.4;% . I
o * | c
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Light Flavor Production: Baryon/Meson Ratio

Which role for hydrodynamics? When comparing pp, p-Pb and Pb-Pb
? collisions, the baryon/meson ratio as a function of multiplicity looks:

» Qualitatively similar: depletion at low p;, enhancement at mid p;

» Quantitatively different in the three systems

°U)2.2_ I |||||| I 1 llllll l__ 1 LI 1 1 LI I__ I IIIIII 1 1 IIIIII LI
X - ALICE Prellmlnary pp Vs=7TeV T ALICE p-Pb V =5.02 TeV T ALICE Pb-Pb V =2.76 TeV ]
~~ 2:‘ F—=—] VoM Class I, (dN_/dr) = 21.3 + - 0-5%, <ch /dn) = 45.1 + = 0-5%, <ch /dn) = 1601.0 E
< 1.8 == VoMClass X, @N_/dn)=23 I [—=—] 60-80%, (dN_/dn)=9.8 I = 60-80%, (dN_/dn) =55.5 ]
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Light Flavor Production: Particle Ratios

Observed hadron
yields described in
the hypothesis of a
thermally-equilibrate
regime. Same
conclusions from
different
implementations:

T, =156 MeV

dN/dy of most
species well
described (x%/ndf = 2)

arXiv:1602.02173

Antonio Uras

Soft and Hard Observables of the QCD Phase Diagram in ALICE



Light Flavor Production: Particle Ratios

&

L 4 2 B I LI IIIIII I LI IIIII| | LI IIIII| I LI II_ .:‘ ALICE measurements Of
Qo identified particle production
o . ..
o - in pp, p-Pb, Pb-Pb collisions
"; : have revealed interesting and
=401l e ¥ K¥ao similar features across
c 10 ¢ ‘@: .
oc B : different systems
- ¢ Collectivity in small systems?
I Which origin?
ALICE Preliminary ¢ Observations in smaller
102 Pp 15 =7TeV systems can still have an
C p-Pb m =5.02TeV 7 . h . . f
: Pb-Pb Sy = 2.76 TeV. | impact on the interpretation o
= | 1 1 IIIII| | 1 1 IIIIII | 1 1 IIIIII | 1 1 11 the Observatlons In Pb-Pb
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. Antonio Uras Soft and Hard Observables of the QCD Phase Diagram in ALICE




v, {4}

Ratio

0.2

(0.1

1.4f

Charged Hadrons Azimuthal Anisotropies

PRL 116, 132302 (2016)
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dN
Py o 1+ 2v5 cos(2(¢ — Wrp)) + higher harmonics (v3, vy, ...)

*** Anisotropic flow measurements using two- and multi-particle cumulants

¢ Elliptic flow results v,(p;) at sgrt(syy) = 5.02 TeV
show very similar values to the ones seen at

sqrt(syy) =2.76 TeV
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v.{2, |An| > 1.0}
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Charged Hadrons Azimuthal Anisotropies

PRL 116, 132302 (2016)
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*** Anisotropic flow measurements using two- and multi-particle cumulants

dN
Py o 1+ 2v5 cos(2(¢ — Wrp)) + higher harmonics (v3, vy, ...)

“* Higher harmonics (v3, v,) as a function of p; are
also unchanged with energy

/

% v, becomes larger than v, for p;>2 GeV/cin
central collisions
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PRL 116, 132302 (2016)
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— ALICE Pb-Pb Hydrodynamics .
—5.02 TeV 2.76 TeV 5.02 TeV, Ref.[27] —

u 2, |An|>1 O Vp{2, |An>1} ==V, {2, |An[>1} ]
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v, Vs Vv, Hydrodynamics, Ref.[25]

[ . n/s(T), param1
wmn/s=0.2

E el I
0 102080 40 5060

Centrality percentile

dN
— & 1 4+ 2v9 co8(2(¢p — Wrp)) + higher harmonics (vs, vg, ..

d¢

% po-integrated v,, v, and v, point to a mild
increase with collisions energy attributed to

the increase in {p;’

** Good agreement with hydrodynamical

calculations

** Measurements support a low value for the
shear viscosity to entropy density ratio (n/s)

*** Anisotropic flow measurements using two- and multi-particle cumulants

)

Antonio Uras

Soft and Hard Observables of the QCD Phase Diagram in ALICE



Open Heavy Flavors: D-Mesons R, ,

JHEP 1603 081 (2016) JHEP 1603 082 (2016)
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! 8 1 8 ALICE Average D’, D", D** - o g ALICE 0-10% Pb-Pb, sy = 2.76 TeV -

S Pb-Pb, |, = 2.76 TeV, |y|<0.5 ] s N

- e 0-10% ] - ]

S 1 '6: o with pp p_-extrap. reference ] 1 '6: e Average Do, D', D**, ly|<0.5 -

'.% 1. 4~_ = 30-50% B 1. 4-_ [ o) with pT-extrapoIated pp reference

St o P-Pb, sy, =5.02TeV, -0.96 <y, <0.04 1 - s D, ly<05 .

'-g 1.2:— e 2 B

£ gt W e E

- . TAMU, PLB 735 (2014) 445 -

8 0.8 *: — r;?n-strange D —:

So.6f N . | ) // B

Z - ] - 2 N

0.4f HHJ& ; I . 4f HE% ydmf*"/ ! -

02~ Ufg g + | = 0.2 ﬁ | -

—l Ll I L1l [ L1 1 I L1 1 Ll | I L1 1 I L1l I Ll l _l | | L1 11 | L1111 [ 111 I 111l I 1111 | 1 111 | | I

% 5 10 15 20 25 30 35 40 % 5 10 15 20 25 30 35 40
P, (GeV/c) P, (GeV/c)
*»* Strong suppression of D-mesons for %* Less suppression for D_? Sensitive
central and semi-central Pb-Pb to the charm hadronization
collisions at intermediate and high- processes in the QGP. Large
p;: sighificant energy loss of heavy uncertainties, no conclusive
quarks in the medium interpretation at the moment
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Open Heavy Flavors: Mass Dependence of R, ,

< 1 _4 T TT ‘ LI ‘ T TT ‘ T TT ‘ T TT ‘ T TT LI LI < 1 _4 T TT ‘ LI ‘ T TT ‘ T TT ‘ T TT ‘ T TT LI T TT
< r . < r 8
@ | Pb-Pb, sy, =276 TeV . @ | Pb-Pb, (s =276 TeV .
& 1 2 | A it (ALlCE) 8<p_|_<16 GeV/e, |y|<08 1 1 2 | ] D mesons (ALlCE) 8<p_|_<16 GeV/c, |y|<05 —
- s = @ Non-prompt J/y (CMS Preliminary) f
@ Dmesons (ALICE) 8<p <16 GeV/c, y|<0.5 - - 6.5<p_<30 GeV/c, |y|<1.2 CMS-PAS-HIN-12-014 -
4 (emety) filled boxes: (unjcorrelated syst. uncert. 1 q[.. (empty) filed boxes: (unjcorrelated syst. uncert. 7
L . L - L Djordjevic et al. Phys.Lett.B 737 (2014) 298 _
B Djordjevic et al. Phys.Lett.B 737 (2014) 298 N N — - D mesons N
L e nt _ - — = Non-prompt J/y B
0.8 — — D mesons | 0.8 H ...... Non-prompt J/y with ¢ quark energy loss —
0.6 - 06 MF===--_ -
Q * & a i e, — : — ]
L Q i T — _——- |
i 50—8632{\ o 7 | 50 SOX.Q\\ ................. :E:\\:\s _
0.4 <~ - 0.4 SR -
- ~N e -~ 1 - ~ \-..\._ .............. T
L T .-.._._.\..\ | - ~ e, |
L 40-50% R T~ - - - 40-50% F ~ H — e .
o RS - - > il L - L ~
0.2 i 80-40% 54309, F‘\\~_ ] 0.2 - 30-40% 50309 -~ N
n . . 10-20% " L " 50-1009 ' 10-20% |
" n* shifted by +10in (N__) 0-10% | [ (7)/50-100% for non-prompt J/y ° 0-10% |
O 1111 ‘ 1111 ‘ 1111 ‘ | ‘\) L1 ‘ 1111 ‘ 1111 ‘ | | ‘ | | 0 1111 ‘ 1111 ‘ 1111 ‘ 1111 ‘ 1111 ‘ 1111 ‘ 1111 ‘ 1111
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
N
<Npart> < part>

R,a(D) = Ry,(light flavors)

» Described by models that take into account color-charge dependence of energy loss and

softer fragmentation and p; spectrum of gluons w.r.t. c quarks

» Hint for mass hierarchy of the partonic in-medium energy loss: described by a model
including mass-dependent radiative and collisional energy loss
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/ Open Heavy Flavors: Elliptic Flow

>(\,| : L | L | L *l L | L | L | L | L | T :
04aF " ALICE D° D", D" average ~ Pb-Pb, s, = 2.76 TeV -
] ' F ] Syst. from data . . ]
< Bulk (light hadron) flow builds 1] Syst. from B feed-down cenrally 30:50% -
up as a fluid dynamical response 0.3 ~
to the initial spatial eccentricities, - ]
mediated by pressure gradients 0'2;_ ; -
o - B \5 ”y"‘ ; 11 i
** In order to transfer this bulk flow ﬁ'f’/ Ry~ e kL i
to the heavy quarks 3 h|gh 0: .......... IISE il S _:
[ ' ith the medium C gggvbﬁ\nN%ass -
lntera!ctlon reYte Wit o] 0.1 ... hBAEthgDF)sSI-IC)I+EPOS, Coll+Rad(LPM) AU o —
| mimim . -—— tic
ConStItuentS IS reqUIre ) [~ 1 BAMPS g|-+rad. — UrQMDe as IC ]
DO heavy quarks ﬂOW? Coovov v v b b v b b by by T

0 2 4 6 8 10 12 14 16
P, (GeV/c)

Indeed, a positive elliptic flow has been measured for open heavy-flavor particles!
Heavy flavors participate to the collective expansion at low p;: large interaction rate
of heavy quarks with the deconfined medium
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arXiv:1606.08197 <

L 4 <
. T 14

Bound QQ states: privileged Inclusive Jy — 1

tools to probe the deconfined 12F .-, 25<y<4,03<p <8 GeV/c
medium properties: 1 % I

ALICE, Pb—Pb |5, = 5.02 TeV

» Color screening strength

0.8 8
\ - . OO
N LTRSSy
o S § RRRRRRRRRRRRRN NN A I NI K XX XN
% RO A N N N NN N ARRRRRRRN OO ANHKX KKK 0000202000 %%
RN XX XK N Dy \\\\x;?% §><><><><><><><><><><><>< KKK KX

RO,
SRR RRSIELEKELESELEK LSS LESEEAKLKLAKK,

» Temperature

0.6

’,\ ’ 00000
7

Y ¢ QSREEELELEEELELEELEREELELLELELELELLEK:

> é/ /2 XX XRQREAEELLEEELLEEELLREEELEEEELEEEELESEELEELELELQEKELKE KX

‘ (0% SIS0 090%%%% %% 0 0 YOO O OO OO I IIIIIII IS OIS I SIS P4

~, ’//,/’/4%////////////////////////////// ////é;_/;/é?.{/
75 /7/ A /m A A /. /- s

ol 7

' 4 S

R, Vs centrality described
by various models:

/~,

A\

/

0.4

[ 77 Transport, p_ > 0.3 GeV/c (TM1, Du and Rapgp)='"=""= = =t i=ii=imiim: -
0.2 3 Transport (TMZ, Zhou et al.)
~ = = Statistical hadronization (Andronic et al.)

<> SHM: all J/{ produced by [ - Co-movers (Ferreiro)

OIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

statistical hadronisation at 0 50 100 150 200 250 300 350 400 450
the QGP phase boundary N ot

part

<> TM1/TM2: rate equation of suppression and regeneration by/in the QGP

<> CIM: suppression by the co-moving partonic medium and regeneration
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% / Charmonium: Elliptic Flow

PRL 111 (2013) 162301 0.3
o U.
= -~ ® ALICE (Pb-Pbys,, = 2.76 TeV), centrality 20%-60%, 2.5 < y < 4.0

If Charm quarks partiCipate to : —— Y. Liu et al., b thermalized

the collective motion of the gpk 7 Y- Luetal, brot thermalized
i : = — + X. Zh t al., b-diffusi

QGP’ then they will acquire aoeta iffusion

some elliptic flow

** Regenerated J/U will inherit
the elliptic flow of the c

quarks i
Hint of non-zero .l/l.l) v, at —0.1- global syst. =+ 1.4%
intermediate p, for semi- IE T N N N S S Ay S ST
central collisions at the LHC P, (GeV/e)

*¢ Qualitatively described by models including regeneration

** Larger effect than at RHIC. LHC larger statistics of run 2 will help

. Antonio Uras Soft and Hard Observables of the QCD Phase Diagram in ALICE




Jets: Quenching and Broadening

% Strong quenching, similar to hadron R,, = parton energy is not

recovered inside jet cone
i “* Quenching increases with centrality, with a weak p; dependence
=
T QGP +» Different models reproduce the observed jet quenching: more
2 35 i differential measurements are needed
0] SV
5 ¥ quenching PLB 746 (2015) 1
3:(1.2_
T | ALICE Pb-Pb y5,,=2.76 Tev Antiy R=02 [ | <05 > 5 Gevie
e I
. . 3 109 Correlated uncertainty _ane Correlated uncertainty
> JEWEL: mICI‘OSCODIC pQCD 08_- * pata0-10% |gsmpeuncenainty B + Data 10-30% léShapeuncenainty
. | e—JEWEL ===« JEWEL
parton shower + gluon-induced S v
emissions 061 J
0.4
» YalEM: detailed fireball model +
parameterisation of radiative 2t
and collisional energy loss ol o
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30 T T T T T I‘ R T T T T T T
.8) - ALICE Prellm'mary ' ’
>, [ Pb-Pb {5, = 276 TeV :
5 25 _Anti-k; charged jets, R =0.2 !
B i e - ALICE Data -
T o Ehile Py < 60 GeVic Shape uncertainty -
Tz [JCorrelated uncertainty -
g - = 4 PYTHIAPerugia 11 -
1) =
- = e .
10— $ =
. i
0: 1] 10 B e e bl ﬁ 1 :

0 0.02 0.04 006 0.08 0.1 0.2

Q

g = Z Jet ’TZ

zEJet

+¢» Radial moment shifted to lower
values in Pb-Pb relative to PYTHIA: jet
cores are more collimated in Pb-Pb

Jets: Quenching and Broadening

PYTHIA reference validated with results from pp collisions

6 | R | [ T | I- I. | SR | T T T
Dl_ - ALICE Prellr'nlnary | ' d
Q. [ Pb-Pb s =276 TeV 3
Q 5__Anti-k charged jets, R =0.2 o
< - P <60 GeV/c Rl garian .
© A T Shape uncertainty
% B [] Correlated uncertainty
—Z i —_— —4— PYTHIA Perugia 11 ]
= 0E ? =
~— it  E—— il
= I = al
i3 == :
£ = )
E e :
== —_—

l_ | e I 60 | | 1 I (RO | 1 | 1 I | | P | T {1 S 1S
8 Bi0ani 0.9 a0 T T 0.8 50T

je,
_|
O _U

\/ D p%z

prD =
27; PT.i

% p;D shifted to higher values in Pb-Pb
relative to PYTHIA: fewer jets
constituents and/or larger p; dispersion
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Jets: Quenching and Broadening

Qualitative agreement with JEWEL model calculations

T T T T T T T T T T T T T T T T T T T T 6 { TR e e | | [l i ) | e i) | | R i | I T | I B | | IR TP T |
-8) 35 ALICE Preliminary ' i Di_ L ALIGE Preliminary ' | | .
2 30 - Pb-Pb {5, =276 TeV - ALICE Data E Q. [ Pb-Pb |s,,=2.76 TeV 4 ALICE Data o
o5 T Anti-k; charged jets, R =0.2 S e 7 Q | Anti-k; charged jets, R =0.2 Shape uncertainty ]
= o5 - 40< P <60 GeVic Cle pl - certy' : B = C 40 < p‘f"c" <60 GeV/c []Correlated uncertainty ]
° B Sty ] O 4— EWEL vacuum =
Z 20: jExEt \F/{acuglm : - % RO diniia JJEWEL recoils off .
< = MR = : E m— S .
C PYTHIA Perugia 11 ] Z 3 — ity =
15 N I i .
o1 . 2 — —:
g i i S e
: : S= == :
0_ L 1 L | 1 L L | 1 1 L I L 1 L L L L L L . L] |— { [T [RUER1 [N | | [ R R S| I | EE (][5 | | | RS i ER | | | T S (S | I f S [ [ | I { S (S | |
0 002 0.04 "0.06 0.08 0.1 ' O 12 8_3 Al oE Ige He T8 ition 1
g pTD
/ 2
g = Z ]’I“Z D D
Jet pTD =  —------
lejet Zi PT,i
¢ Jets in model calculations become collimated due to soft particle emission at large
angles, which ends up outside the jet cone
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/ Summary and Conclusions

ALICE characterizes the QCD phase diagram at vanishing baryonic potential
using the LHC as a QGP factory. What have we learnt until now on the QGP?

The QGP presents collective, hydrodynamic evolution behaviors, indicative of perfect-liquid
properties (however, similar behaviors are also observed to a lesser degree in pp and p-Pb...)

The QGP is a thermally-equilibrated phase, with particle yield ratios described by thermal models
with T, = 156 MeV, including enhanced strangeness production w.r.t. pp collisions (however,
measured ratios seem to be a multiplicity-driven evolution of those observed in pp and p-Pb...)

The QGP induces a significant (mass-dependent) energy loss on jets, heavy-flavored hadrons and
high-pt light-flavored hadrons, not observed in cold nuclear matter

The QGP manages to involve heavy quarks in its dynamics, when expanding against the vacuum
The QGP induces color-screening dissociation of quarkonium states (however, similar observations

have been reported in cold nuclear matter for the weaker bound state {(2S)...). Charmonium
regeneration, if confirmed by data, could finally prove the partonic deconfined nature of the QGP
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ALICE Upgrade: Low-p; Heavy-Flavors

¢ Yield and elliptic flow in Heavy-lon collisions

accessible at mid- and forward-rapidity for
both charm and beauty sectors:

» Central barrel: prompt charm mesons/baryons;

D mesons and J/ from B + full B reconstruction

Muon arm: single muons from D; J/{ from B + single

muons from B
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** Baryon/meson ratio: only

available at mid-rapidity
thanks to the upgraded
ITS (upgrade especially
needed for A, — pKn
with ct = 60 um)
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ALICE Upgrade: Charmonium and Dileptons

&

Improved discrimination of prompt/displaced dileptons thanks to the
+ upgraded ITS (central dielectrons) and MFT (forward dimuons)

| MUON only |o.o <p." <10.0 GeV/c | MUON + MFT lo.o <pl"<10.0 Gev/c

, 10° ™
10" WP

!

T T T T T T T T T T T
26 28 3 32 34 36 38 4 26 28 3 32 34 36 38 4

+* Isolation of forward prompt J/
(not possible without the MFT)

dN/dM [events per 20 MeV/c?]
dN/dM [events per 20 MeV/c?]

** S/B improvement for Y(2S) in
central Pb-Pb (dimuon channel)
by a factor 6-7

Mass [GeV/c?] Mass [GeV/c?]
T [ rmmale sty —sum 7 R T e R A WS
BRI e G TR T M
3 e —asetmwo D B Wrewe  tzsemesssctcon KR ; i ifi .
N e =t KoL I O KSR E i N +* Isolation of medium-modified p;
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1040 104E e 4 3 .
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10° 105 ; L . . . .
/ IR\ % bl i dielectron channel with a dedicated
N oL . £
10 B N - low magnetic field (low-p;acceptance)

M, (GeV/c?)
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ALICE Upgrade Strategy

*** Detector specificities (strengthened with the upgrades):

» Hadron and lepton identification
» Light-weight and precise trackers
» Low magnetic field

ALICE Upgrade LOIl + addendum: CERN-LHCC-2012-012,

+* Main observables... CERN-LHCC-2013-014
ALICE TPC Upgrade TDR: CERN-LHCC-2013-020
» Low-p; Heavy Flavors ALICE TS Upgrade TDR: CERN-LHCC-2013-024

ALICE MFT TDR: CERN-LHCC-2015-00!

> Low-p; Charmonium ALICE Oriine-Ofine Upgrade TOR: CERILHCC-2015-006 7

» Prompt dileptons down to
low-mass and low-p;

L)

* ... are based on “untriggerable” signals!

» Record all events at up to 50 kHz in Pb-Pb (currently 0.5 kHz): strong data
reduction needed (from 1 TB/s to 50 GB/s via online reconstruction)

L)

» HL-HI-LHC: increase of minimum-bias sample x100 w.r.t. Run 2
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ALICE Upgrade Strategy

New Inner Tracking System (ITS)

» New pixel technology: improved granularity and
resolution, reduced material budget

New Forward Muon Tracker (MFT)

» Vertex tracker for the forward muon spectrometer: heavy
flavor vertices, prompt/displaced muon discrimination

TPC Upgrade:

» Replacement of the MWPC-based readout by detectors
employing GEMs to allow TPC operation in continuous mode

Upgraded read-out for many detectors, new integrated Online-
Offline (02%), new Fast Interaction Trigger detector

» Upgraded ALICE records Pb-Pb data at 50 kHz (< 0.5 kHz in Run 1)
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