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The ALICE experiment

pp collisions @ 7 TeV
= Results

PbPb collisions @ 2.76 TeV
= Centrality
= Results

Summary and conclusions
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The ALICE Experiment at LHC %t
ALICE

A Large lon Collider Experiment is the general-purpose experiment at the
CERN Large Hadron Collider (LHC) designed for heavy-ion physics.

The uvltimate ga@hs thieigggly of the QGP

Very rich Heavy-ion ph-;'%s‘i.é’sépry/ggam spanning from the global charateristics
the event (multiplicities, n distributions...), to the properties of thbl€ystem
produced in the collisions (hadrochemistry, temperature, energy density, HB
elliptic flow, jet...)

= Precise tracking (low B field; low nkdMal bu‘c_lg_gj;)_a.nd-pe#mmmticle
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ALICE Detectors - requirements

ALICE

» Dedicated to HI physics

o Must be comprehensive and able to cover all the interesting
observables

Very robust tracking from 0.1 to 100 GeV/c
* High-granularity 3D detectors (TPC, ITS)
* Low material budget

PID over a very wide momentum range
* Use all known technologies

Hadrons, leptons, photons
Excellent vertexing

- Drawbacks:
—slow detectors
—> Limited n acceptance
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ALICE Detectors - Setup *.
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FMD
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ALICE Data Taking

o,
ALICE
Year of Data Taking | Collision System Energy N. of Events, trigger

2009 pPp 900 GeV 300K, MB

2009 pp 2.36 TeV ~40K, MB

2010 pp 900 GeV ~8M, MB
~980M, MB
Pp 7 TeV ~50M, u trigger
~16M, high mult
2.76 TeV/N >50M, MB
~40M, MB
2.76 TeV ~gM, p trigger

~1.5M, high mult
>700M, MB (*)
~200M, M trigger (*)

(*) being processed C. Zampolli - ALICE  ICTP, 23 September 2011, Trieste 7
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Trigger and Event Selection

.
ALICE

Minimum Bias Trigger

= Coincidence among (in OR for pp):

= SPD Fast-Or trigger (= 1-2 hits (pp-PbPb))

= VZERO-A

+ VZERO-C ;

> High efficiency wrt hadronic cross section (PbPb)

- Requirements changed during PbPb data taking period
Ultra-peripheral trigger (PbPb)
= >3 TOF maxi-pads

Single-muon and di-muon (2011) trigger
Zero bias trigger

Offline event selection

= Background rejection
= Beam background: VZERO and TPC tracks vs SPD tracklets info

= EM processes (PbPb): ZDC

C.Zampolli - ALICE  ICTP, 23 September 2011, Trieste
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23/11/2009, P2: When and Where ®

Everything Began

“ PP
o Reference to PbPb
o Soft and semi-hard QCD

= High-mult pp events
Starting @ 900 GeV...

First publication “First proton—proton
collisions at the LHC as observed with the
ALICE detector: measurement of the
charged-particle pseudorapidity density
at v/s=9oo GeV”, Eur. Phys. J. C (2010)
65: 111-125 (January 2010)
with 284 events (and 1056 authors!)
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23/11/2009, P2: When and Where
Everything Began

ALICE

“ PP
o Reference to PbPb
o Soft and semi-hard QCD

= High-mult pp events
Starting @ 900 GeV...

ALICE event display of a 7TeV collision in the
central barrel
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ALICE pp publications

N, multiplicity & distributions:

@ goo GeV EPJC: Vol. 65 (2010) 111

o 900 GeV, 2.36 TeV EPJC: Vol. 68 (2010) 89

o 7TeV EPJC: Vol. 68 (2010) 345

p/p ratio (9oo GeV & 7 TeV) PRL: Vol. 105 (2010) 072002
Momentum distributions (goo GeV) PLB: Vol. 693 (2010) 53
Bose-Einstein correlations (goo GeV) PRD: Vol. 82 (2010) 052001
Strangeness (K°, A, =, Q, ) (900 GeV) EPJCVol. 71 (2011) 1594

|d charged particle spectra (9oo GeV) EPJCVol. 71 (2011) 1655

Pion B-E correlations (9oo GeV & 7 TeV) Sub. to PRD, arXiv 1101.3665
y and p of inclusive J/Y -> ppy, e*e- (7TeV)  Acc. by PLB, arXiv 1105.0380

Under final collab. Review = Some well-ongoing analyses
Multistrange = Jet fragmentation

Advanced _ _ = Photon multiplicity

= 7TeV event properties (spectra, Id particles..) Anti-nuclei production

o D mesons

= Di-hadron correlations

= Event topology, underlying event

o TI°

. C. Zampolli - ALICE  ICTP, 23 September 2011, Trieste 12
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Energy dependence Relative increase
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» Hadron- level definition used (INEL>0) " increase fromo.q9to7TeV ~57%

* Model dependent corrections and (NSD) — but models predict
systematic error minimized ~35-45%

= dN_, /dn~+/s°2
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Multiplicity Distributions

* [
ALICE

Energy dependence Model comparison
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Eur.Phys.J.C68:345-354,2010

* Good description from NBD » Comparison with different MC

for all three energies models not satisfactory — increase
at high multiplicity not reproduced
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Femtoscopy

= To measure the size and the shape of the source

Energy independence of the 3 Linear scaling for the 3 femtoscopic radii,
femtoscopic radii as a function of k; for every k;, same for the 3 energies

ALICE pp @ 7 TeV ALICE pp @ 7 TeV

) - A - * - 0O w'nt+aw ke (0.2, 0.3)
Ng, 1-11 Ng, 17-22 Ny, 37-44 A ki 0.4, 05)

ALICE pp @ 2.76 TeV

- ) : ALICE pp @ 2.76 TeV
oN,, 1-11 AN, 17-22 *N,, 37-44 s wwerr K (0.2,03)

wtt+rn Ky (0.4, 0.5)

ALICE preliminary
ALICE pp @ 0.9 TeV /o
ONep 1-11 ¢ Nen 17-23 ~ ALICE pp @ 0.9 GeV

lﬂ,ﬁ m 't Ky (0.2, 0.3)
‘(ﬂ) ALICE preliminary atat+n Ky (0.4, 0.5) R

2
<dN,, /on>""°
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Spectra of Charged Particles T :

ALICE, pp, INEL, In1<0.8
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= \s=7TeV
o \s=276TeV
¢ \s=09TeV

total syst. uncertainties
normalization uncertainties

relative uncertainty

o

ALICE

PP P spectra measured up to
50 GeV/c (100 GeV/c with

more statistics)

pp reference for PbPb R, , (see
next slides) built from

o pp dataat2.76TeV,
extrapolated at p; > 30 GeV/c

Interpolation from 0.9 and 7
TeV data

NLO scaling of 0.9 and 7 TeV
data
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Identified Particle Spectra

= 4 analyses combined, using the ALICE PID techniques in the
central barrel

TOF PID

8

-

£
2
8
£ 600
3
<
3
o
°

g
TPC dE/dx (a.u.)

10 2 = 3 4 5
p (GeV/c) p (GeVic) p/z (GeV/c)

dE/dx at low momentum  dE/dx up to ~50 GeV/c TOF up to a few GeV/c
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Identified Particle Spectra

* [
ALICE

= 4 analyses combined, using the ALICE PID techniques in the
central barrel
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ALICE Performance
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Very good agreement within uncertainties among the 4 methods
for the three particle species
The same holds true for the opposite charges
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Identified Particle Spectra

results

» 4 analyses combined, using the ALICE PID techniques in the central
barrel
o Minimum p; = 0.1 (1), 0.2 (K), 0.3 (p) GeV/c

positive negative

ALICE preliminary

ALICE preliminary
ppat\s=7TeV

ppat\s=7TeV
error =\sys?+stat?

error =\sys?+stat?
Normaliztion Error 8.3%

Normaliztion Error 8.3%

1/Nyer dN/dpt lyl<0.5 (GeV/c)"

p

25
P, (GeV/c)

Leévi fit superimposed, used to extract the total yield and the <p;>
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Identified Particle Spectra

comparison to models

1/N\g dN/dp, lyl<0.5 (GeVrc)!

/N dN/dp, lyl<0.5 (GeV/c)!

-
o

pp at\'s =7 TeV
error\sys+stat®

Normalization Error 8.3%

——— Phojet
Pythia D6T
Pythia Perugia0
Pythia Perugia 2011

o8

Y

Preliminary

.o-.-o--o.ré--t- -

1 4

pp at\'s = 7 TeV
errord\sys+stat®

Normalization Error 8.3%
A

Pythia D6T
Pythia Perugia0
Pythia Perugia 2011

kR oboy
SRk

.
FERR gy p e O

1

/Ny, dN/dp, lyl<0.5 (GeV/o)'!

MC/data

* [
ALICE

pp at\'s = 7 TeV
errors\ sys®+stat®

Normalization Error 8.3%

15

Pythia D6T
Pythia Perugia0

Pythia Perugia 2011

3
P, (GeVic)

No satisfactory description of

data from current MC models

= Perugia 2011: ok for K (full
range) and p (from p; ~ 0.7) but
overestimates m at high p;
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Identified Particle Spectra

ratios
p; dependence

Energy dependence
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Strangeness

\\ \ track +
pp at\'s =7 TeV
06.05.2011

» Topological
reconstruction

o KO, A, Q, =
A(1520)+A(1520), Iy|<0.9

= Resonances RV : 1.25 GoVic <p,< 1150 GeVio

S~ l - - -~ Breit-Wigner + polynomial background fit
1 1 1 l 1 1 1 l 1 1 1 1 l

Counts per 8 MeV/c?
N
[=}
o

|IP-  primary vertex

+ polynomial background

P N

1.5 1.6 1.7 1.8 1.9 2
Inv. mass (p K+p K*) (GeV/c?)

—e— (2%/2) CMS, NSD

lyl<2, divided by Ay=4

—

c
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ey,

— -
o = = s!
=1
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+
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= b Uncert. :\/W
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S | Q
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—
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—
c
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L ALICE data 2010
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[ Fitted with Lévy Functions

o v b e e e b L

—
QS
(2]

T T TTTRRE LT,

ALICE Preliminary
= ALICE pp, INEL,Ns =7 TeV  uncert =\ stat? + syst®

PRI R R

3 o 1 2 3 4 5 6 7 8 9
pt(GeV/c)

1/(27N, g o) E°N/dp dy |

o
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MODEL / DATA

Strangeness
comparison to models

pp INEL,N's =7 TeV
—e— ALICE ¢(1020)
— PHOJET
PYTHIA D6T (109)
PYTHIA ATLAS-CSC (306)
----- PYTHIA Perugia 2011 (350)

* pp, INEL,Ns=7 TeV
O —«auce (K+KD) /2
— PHOJET
PYTHIA D6T (109)
PYTHIA ATLAS-CSC (306)
----- PYTHIA Perugia 2011 (350)

(GeV/c)™!

N
Nevts dedy lyl<0.5

1

ALICE Preliminary ‘ z ALICE Preliminary K© +K’
uncert. =\/stat® + syst® ¢(1 020) B e uncert. =\[sta?syst2

MODEL / DATA

&N
N, dp_dy

(GeV/c)™!

lyl<0.8

1

MODEL / DATA

—_
S
[

pp INEL,N's =7 TeV
—e— ALICE (z**+57) /2
— PHOJET
PYTHIA D6T (109)
YTHIA ATLAS-CSC (306)
'YTHIA Perugia 2011 (350)

-

*+
ALICE Preliminary Z

uncert. =\/stat® + syst®

= Meson resonances quite well described by PYTHIA D6T tune
= Perugia 2011 — good for charged K, see before —

underestimates resonances

= Baryon resonances always badly described by MC

C. Zampolli - ALICE
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Strangeness
comparison to other experiments

CMS:
*, ALICE Inel JHEP o5 (2011) 164
=%, CMS NSD STAR:
=*, STAR NSD PRC 75: 064901 (2007)
= PYTHIA Z2 Tune - BUT different
*, ALICE Inel normalizations wrt
= STAR NSD AL|CE

= PYTHIA Z2 Tune

> A
|

* |ncrease with /s
f <pr(Q2) = 120% <pr>(=)
= Pythia understimates the data

T —
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o Q7 points / Z* Tsallis fit Ratio of fit functions

o Q* Tsallis fit /2% points —— Q*/=* PYTHIA P2011

ppoNs =7 TeV
lyl<0.5

15 2 25 3 35 4 02 04 06 08 12 14 16 18 2
m.-m, (GeV/c?) Particle mass (GeV/c?)

= Easier to add a strange quark at high pt? = |RS parametrization out...
= MC completely out...
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D mesons - open

Entries / 10 MeV/c’

S (30) 207« 43
B (30) 1806 « 22

Mean = 1.865 = 0.002
Sigma = 0.008 = 0.002

175 18 18 19 195 2 205
Invariant Mass (Kr) [GeV/c?]

©
S

5<p <6 GeVic
Significance (30)8.7=1.1
S(30)179 =
B(30)244+12

~ @
S S

Entries / 10 MeV/c?
@

175 1.8 185 1.9 195 2 205
Invariant Mass (Kr) [GeV/c?]

150 Significance (30) 6.8 + 1.0
S (30) 261+ 37
B(30) 1215+ 19

Mean = 1.866 + 0.002
Sigma = 0.009 = 0.001

175 1.8 185 19 195 2 2.05
Invariant Mass (Kx) [GeV/c?]

6< p;’n <8 GeV/c
Significance (30) 8.9+ 1,
IS(30)160=18
B (30) 161+ 10

Entries / 10 MeV/c?

Sigma = 0.018 = 0.002

175 18 185 1.9 195 2 205
Invariant Mass (Kr) [GeV/c?]

B
S
1=

3< p{’n <4 GeV/c

Entries / 10 MeV/c?
a
(=]

Significance (3 ) 9.8 = 1.1
S (30)446 = 48
B (30) 1619+ 26

Mean = 1.868 = 0.001
Sigma = 0.013 =+ 0.002

175 1.8 1.85 19 195 2 2.05
Invariant Mass (Kr) [GeV/c?]

&
S

8< p:’n <12 GeV/c
Significance (30) 8.0 = 1.

Entries / 10 MeV/c?

175 1.8 1.85 1.9 195 2 205
Invariant Mass (Kx) [GeV/c?]

Entries / 10 MeV/c?

S (30)220+ 29
B (30) 560+ 17

175 1.8 185 1.9 195 2 205
Invariant Mass (Kx) [GeV/c?]

PWG3-D2H-021

C. Zampolli - ALICE

D° = K ; 7 p, bins
D* > Knm; 6 p, bins
D* = D°m; 6 p, bins
D. 2 KK 4 p, bins
A2 pKm

ICTP, 23 September 2011, Trieste
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D meson cross section

T
D° - K x*
pp,\'s=7TeV, 1.6 nb™

D

ALICE Preliminary

D*—D’n*— K n*m*
pp,Ns=7TeV, 1.6 nb™

D

ALICE Preliminary

D**

D'*— K n*n*

pp,Ns=7TeV, 1.6 nb™

]

ALICE Preliminary

[ub/GeV/c]
[ub/GeV/c]
[ub/GeV/c]

t lyl<0.5
t lyl<0.5
t lyl<0.5

—
o
TTTTT T T T TTTTT

D*
¥ +
-=-stat. unc. ] § = -=-stat. unc. E

[[]syst. unc. 7 E i [[]syst. unc.

FONLL e FONLL
|:| 3 |:| 0,5 =623 mb

c c
18 _ 0,5 =62.3mb 18 _ 18
+ 7% global norm. unc. (not shown) 3 E E DGM_VFNS + 7% global norm. unc. (not shown) qz E DGM_VFNS = 7% global norm. unc. (not shown) 3 E

I T R | I | | C TR SR I | I

I B T R TN T T T S [
12 14 8 10 12 14

8 10 \12\ \{4 Cr1 [ L1 1 8 \10\
p, [GeV/c] p, [(GeV/c] p, [GeV/c]

do/dp |

[)O

do/dp |

do/dp |

-=-gtat. unc.
[[]syst. unc.
[CJFoNLL
[]gM-vFNS

Oy = 62.3 mb

» Raw yields corrected for efficiency and acceptance

= Bfeed-down corrections using FONLL calculations Normalization
: _ _ using o,z from
Evaluation from D meson impact parameter VdM scan

distributions (a la CDF) ongoing

COMPATIBLE WITH pQCD (FONLL AND GM-VENS) PREDICTIONS
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D meson comparisons

0 + "+ +
D', D", D", D ppNs =7 TeV ALICE Preliminary, pp,N's = 7 TeV

£ e ALICE Prelim. (tot. unc.)
A p>2 GeV/c, lyl<0.5

L A LHCb Prelim. (tot. unc.)

ALICE Preliminary —— D" (L =1.6nb"(x5)
—e—D°(L"=1.6nb"
—a D'(L" =1.6nb")
— D} (Li —48nb")

(ub/GeV/c)

pt>0, 2<y<4.5
m  e'e (tot. unc.)
pt>0, mid-y

X v H1 (tot. unc.)
pt>2.5 GeV/c, mid-y

t lyl<0.5

A

do/dp, |

¥

y.-l [ ‘ *
P {
p* o D' D
D* D* D! D!

Y

D** scaled by 5 not to overlap with D* Ratios in good agreement with
the other experiments
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Heavy Flavor Electrons

= Heavy Flavor (HF) Single Electron spectrum extracted from

a) “Cocktail” of background electrons sources (a la RHIC)
= Photonic, dielectron decays of mesons, direct radiation, J/y, Y

b)  Cutonimpact parameter to select electrons, especially efficient for
those from B

[\ pp.\s=7Tev, f Ldt = 2.6 nb” cocktail: (e*+€')/2
. +4-(e* +e)/2 ° conv.of y

¢
n Jhp

Y directyy’ Measured 1° spectrum

] m; scaling for the other mesons
JJY andY from ALICE and CMS
measurements
Ratio conversion/Dalitz from the

known material budget

T

ALICE Preliminary

% normal lization error

T

b
(=}
J
>
&\"
)
>~
>
Q
S
)
£
N
>
T
g
~
o)
o
©
Q
d
~
-
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Heavy Flavor Electrons

= Heavy Flavor (HF) Single Electron spectrum extracted from
a) “Cocktail” of background electrons sources (a la RHIC)
Photonic, dielectron decays of mesons, direct radiation, J/\, Y

b)  Cutonimpact parameter to select electrons, especially efficient for
those from B

=W T T ‘ T

ns=7Tel 0 = D mesons from ALICE +
decay kinematics =D =2 e+X
(with FONLL comparison)

Y directy ,y*
. Dk
-

N - ALICE Preliminary
B e

F ppNs=7 TeV,det =2.6nb"

—&— ALICEbc—e

—#— ¢ — e from ALICE D mesons
[ | FONLLbc —e

[ | FONLLc—e

-

T

[

—

T
-
T
=y
Q
o
T

b
(=}
J
>
&\"
)
>~
>
Q
S
)
£
N
>
T
g
~
o)
o
©
Q
d
~
-

1/2np_ d?o/dp_dy (mb/(GeV/c)), lyl<0.8

ALICE Preliminary
7% normalization error

| ‘ | | ‘ | | ‘ | | ‘ | | l
8 10 2 4 6 8 10
P, (GeV/c) P, (GeV/c)

-
]
-]

2 4 6
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Heavy Flavor Electrons from B

ALICE

= Exploiting the very large impact parameter (ct = 500 um, m = 5 GeV/c?)

=  Comparing with results combining cocktail analysis and D meson
measurements

—
Q
N

pPp,Ns =7 TeV [ ]FONLLb - e
¢ ALICEb— e,det =13nb"
+ ALICE (b,c — e) - (c — e from D meson),det =26nb’

103

® Impact parameter analysis
(b, c 2> e)—(c =2 e, from D analysis)

—
Q
EY

T

—

Qe
o

= Good agreement between the
two different analyses
= Good agreement with FONLL

T

—

<
)

@
(=]
Y
=
&-:
°
=~
>
Q
e
8
S
N
>
T
3
3
o
o
Q
g
-

—
e
~N

ALICE Preliminary

7 % normalization error
5 6 7
p, (GeVrc)
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J/Y

= J/Y 2 ete U 2Ty
= at midrapidity (ITS+TPC), [n| < 0.9 o forward rapidity (MUON), -4 <n<-2.5

o Signal extraction: bin counting o Signal extraction: crystal ball

= Background: like-sign technique = Background: double exponential

C. Zampolli - ALICE  ICTP, 23 September 2011, Trieste 32




"y
o

® ALICE, €'
4 ALICE,u'w
= CMS

¢y, /dpdy (ub/GeV/c)

ALICE e'g, lyl<0.9
ALICE u'w, 2.5<y<4.0
© CMS, lyl<1.2
ATLAS, lyl<0.75
open: reflected LHCb, 2.5<lyl<4.0

9
8
7
6
5
4
3
2

Comparison in the rapidity range where the p;
coverage goes down to o

ALICE: arXiv:1105.0380va (2011), ATLAS: Nucl. Phys. B850 (2011) 387, CMS Phys. J. C71, (2011) 1575, LHCb Eur. Phys. J. C71 (2011) 1645

= Good agreement with LHCb at forward rapidity
= Broad rapidity coverage, down to p; = 0 GeV/c
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J/Y

more results

= J/YfromB

= Based on the pseudo-proper
decay length

2.92 < M{g"e) < 3.16 GeV/ic’

— i1, all

— fit, prompt J'y .
——— fit, J/y from b hadrons 1%idof = 0.633 @

fit, bkg
Fy = 0.150 £ 0.059

E
-
=]
b 4
]
@
T
=
c
w

ALICE pp, 7TeV
DT{J-U}>2 GeVic

500 1000 1500 2000
pseudoproper decay length [um]
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= Multiplicity dependence

ALICE Preliminary
pp at\'s =7 TeV

—&— Jiy — ee (lyl <0.9)

+ JIy = uu (2.5 <y <4.0)

J/Y

more results

= J/YfromB

= Based on the pseudo-proper
decay length

Y}, = Jhp yield over inclusive J/y yield

"
|

oo

I ST T T S Y '
4 5 6

R =
AN/ = N Ja >

Lowest p;

o ALICE preliminary pp, Vs=7 TeV, Iy_wl<0.9 m e a s U re m e nt .
+ ATLAS pp, \5=7 TeV, ly, 1<0.75 at L H C . We | | on g oin g

= CMS pp, \s=7TeV, ly,, I<1.2

= J/Y polarization

« CDF pp, Vs=1.96 TeV, IyJ,wI<0.6 p+p atvs =7 TeV
ALICE Performanc 3

12/04/2011

3<p, <8GeVic

Preliminary

Py’ [GeVic] Invariant mass fit

in cosO,¢ bins

_ ATLAS: Nucl. Phys. B850 (2011) 387, - 04p<lcosd], | <0.60 0.60/< Icostl,l <0.80

| CMS Phys. J. C71, (2011) 1575, e o) oo
' CDF (pp @ 1.96 TeV, PRD 71 032011 C.Zampolli -ALICE  ICTP, 23 September 2011, Trieste 35




Pb-Pb @ 2.76 TeV
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©5/11/2010, P2: Let’s enter
Wonderland!

}}f»'
ALICE

= PbPb:
o ALICE’'s Wonderland

PR PD @ sgrtin) = 27E ATeY
2101100 11222
e

Ren: 3714

Cvent : C2000000002T1ECEN)

Main goal: to study the QGP
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QCD Phase Diagram and QGP

= | attice QCD predicts a transition from a
hadronic to a QGP phase at T, ~ 170 MeV
for zero baryochemical potential

Early Universe The Phases of QCD

£ Future LHC Experiments
1 Current RHIC Experiments

Up, down, strange

o
—
3
—
@©
—
o
=
5
=

Up, down, strange (heavy)
Up, down

Figure from: Kolb, P. & Heinz, U. in Quark3Gluon Plasma 3

temperature, T/Tc

Crfrfc:P:nf ) ) = Typical behavior of a phase transition
KON Cas Superconductor » The nature of the transition highly
e el et depends on the number of dynamical

vV~ L | | quark flavors included, and on the

Baryon Chemical Potential hypothesis for the quark masses

NSAC Long Range Plan 2007, The Frontiers of
Nuclear Science
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Space-Time Evolution of a Heavy—Ion%\%;E
Collision - a Closer Look ALIC

Freeze-Out

= Kinetic freeze-out (no more elastic

\ > Hadron as o processes)

N
) = Chemical freeze-out (no more

inelastic processes)

; / = QCD phase transition QGP 2>
1,< 1 fmic Hadronic Matter

=
-2
<)
g
T
=
=
)
(5]

= | ocal thermalization — QGP state

T.—Critical temperature for transition to QGP
T.— Chemical freeze-out (T,,=T,)
T;, — Kinetic freeze-out (T, =<T,,)
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ALICE PbPb publications

N, multiplicity PRL: Vol. 105 (2010) 252301
Elliptic flow of charged particles PRL: Vol. 105 (2010) 252302
R4 Of charged particles PLB: Vol. 696 (2011) 30
Centrality dependence of dN_,/dn PRL: Vol. 106 (2011) 32301

Two 1t B-E correlations PLB:Vol. 696 (2011) 328
Higher harmonic anisotropic flow Sub. to PRL, arXiv 1105.3865v1
HBT Acc. by PLB, arXiv 1012.4035
2-particle angular correlations arXiv 1109.2501

Ready for submission = Some well-ongoing analyses
laaand lp = Vector mesons

Advanced A
) : Heavy flavor electrons
= v, forid-particles

Raa Of D mesons Particle spectra

Strangeness
Charge fluctuations

C. Zampolli - ALICE  ICTP, 23 September 2011, Trieste 40




Centrality

= |mpact parameter of the collision, b

= Distance between the centers of the colliding nuclei,
perpendicular to the beam axis
= Small b = central collisions; small cross-section .

= Large b = peripheral collisions; large cross-section b

0 - ; spectators
= The collision geometry (b) determines: g

ok s
1'.:? t“."!h"
- B

Npar: NUMber of participant nucleons (soft) -.«.;g,,-,-.,
- S C ‘ogc e
2 Ny,;,: number of binary collisions (hard) SpectatO;S
°  Ngpec: NUMber of spectators (N, = 2A-N
- Use these to determine centrality
= Many observables scale with N, ;

pa rt)

C. Zampolli - ALICE  ICTP, 23 September 2011, Trieste 41




Centrality in ALICE

VZERO amplitudes fitted with the Glauber supposing
N Nancestors = aNpart i (1'a)NcoII

= Each ancestor emits particles following a NBD

Fit above the anchor point 150 (~88% of the total hadronic
cross-section) to have robust results (exclude EM background)

Derive N, and N, with the Glauber model

Little dependence on the
centrality estimator (ZDC, + Data
tracks, ZDCvs VZERO...) Glauber it

10000 15000
VZERO Amplitude (a.u.)
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Particle Production

Energy dependence

PbPb, /sy = 2.76 TeV, 0-5% central, [n| < 0.5

® PbPb(05%)ALICE A pp NSD ALICE

m PbPb(0-5%)NASO O pp NSD CMS

A AuAu(0-5%) BRAHMS + pp NSD CDF

* AuAu(0-5 %) PHENIX ¢ pp NSD UA5

O] AuAu(0-5%) STAR % pp NSD UA1 PbPb: 8.3 + 0.4 (sys.)
V AuAu(0-6 %) PHOBOS x pp NSD STAR

AA

e
o

o

N

PP(PP)

s S x1.9 pp (NSD, Vs = 2.36 TeV)

X 2.2 AUAU (Vsyy = 0.2 TeV)

=
g
<
~—
-
e
4
]
5
<
©
N

dN,/dn = 1584 + 76 (sys.)

Pp: ’”\/SNNO'11
PbPb: ~v/sy %
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Particle Production

Energy dependence Model Comparison

PbPb, v/syy = 2.76 TeV, 0-5% central, [n| < 0.5 PbPb, Vs = 2.76 TeV, 0-5% central, |n| < 0.5

PbPb(0-5 %) ALICE A pp NSD ALICE
PbPb(0-5 %) NA50 o pp NSD CMS
AuAu(0-5 %) BRAHMS + pp NSD CDF
AuAu(0-5 %) PHENIX o pp NSD UA5
AuAu(0-5 %) STAR * pp NSD UA1
AuAu(0-6 %) PHOBOS x pp NSD STAR

e
o

S
nnn

N\ \\} NANRRARRN \\\ NN

NS NN

o

Levin et al. [9]
Kharzeev et al. [10]
Kharzeev et al. [10]
Kharzeev et al. [11]
Armesto et al. [12]

N

=
g
<
~—
-
e
4
]
5
<
©
N

saturation

\. AR RSN
N\

N\
N\ \ij\

Bozek et al. [14]
Sarkisyan et al. [15]
Humanic [16]

dN,/dn = 1584 + 76 (sys.)

Pp: ’”\/SNNO'11
PbPb: ~v/sy %

E(T,) e =3 X E(Ty )ruic
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Centrality Dependence

Centrality dependence Model Comparison
PbPb, /s = 2.76 TeV, [n| < 0.5 PbPb, Vs = 2.76 TeV, n| < 0.5

« Ke

A e o b o®

e © Pb-Pb 2.76 TeV ALICE

Ebﬁ:'?‘ﬂ]

(AN /(N )/2)

- DPMJET Il [10]
— = HIJING 2.0 (sg=0.23) [11]
—— HIJING 2.0 (sg=0.20) [11]
— — Armesto et al. [12]
Kharzeev et al. [13]
Albacete et al. [14]

® O Pb-Pb 2.76 TeV ALICE © Au-Au 0.2 TeV

* pp NSD 2.76 TeV
« pp Inel 2.76 TeV

(dN/dn)/(( Npart)/2) \[Syy = 2.76 TeV
(dN/dn)/(( Npart)/2) Sy =02 TeV

(TT0T) TOEZEO ‘90T ¥ d

=
o
O
N
SN—"
o
O
™
N
™
@
@\
@)
o
—
(a'd
o

Similar behavior as found at RHIC Comparison with models
= DPMJET (with string fusion)
= HIJING (no quenching)
= Saturation models [12-14]

- models incorporating a moderation

of the multiplicity

with centrality are favored by the data
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Femptoscopy

= Assess the space-time extension of the system that emits particles in

PbPb collisions (homogeneity volume)

Homogeneity Volume

E8952.7, 3.3, 3.8, 4.3 GeV
NA49 8.7, 12.5, 17.3 GeV
CERES 17.3 GeV

STAR 62.4, 200 GeV
PHOBOS 62.4, 200 GeV
ALICE 2760 GeV

th°
aﬁ

eXxE>»

1500 2000
(dN_/cn)

= | inear dependence on multiplicity
= V ~ 300 fm3,x2 as at RHIC

Decoupling Time
from collision to hadron freeze-out

CERES 17.3 GeV
STAR 62.4, 200 GeV

edxmp> »

ALICE 2760 GeV

a
Ada

E8952.7, 3.3, 3.8, 4.3 GeV
NA49 8.7, 12.5, 17.3 GeV

PHOBOS 62.4, 200 GeV

&1

" T~10-11fm/c,x1.4 as at RHIC

C. Zampolli - ALICE

ICTP, 23 September 2011, Trieste

(tToz) gzt ‘969 g1d

A




Femptoscopy

= Assess the space-time extension of the system that emits particles in
PbPb collisions (homogeneity volume)

® STARAuUAu @ 200 AGeV A ALICE PbPb @ 2760 AGeV

77 STAR CuCu @ 200 AGeV B ALICE pp @ 7000 GeV
STAR AuAu @ 62 AGeV * ALICE pp @ 2760 GeV

¢ STAR CuCu @ 62 AGeV [l ALICE pp @ 900 GeV

* CERES PbAu @ 17.2 AGeV STAR pp @ 200 GeV

fit to ALICE pp

fit to AA @ < 200 AGeV e
) *‘5?—"’6"; A
PS. 2 oo\
03 04 05 06 0.7 08 0. o (k;)=0.4 GeVic
k. (GeV/c)

ALICE PbPb @ 2.76 ATeV

Centrality e C O M parison
dependence of (SN E RN I IR With existing
femptoscopic [N :

radii

03 04 05 06 07
k. (GeV/c)

= N W s 0O N 0 ©

er 2011, Trieste




Elliptic Flow

Anisotropic distribution of matter in the overlap region leads to
anisotropies in the observed final particle spectra = elliptic flow

It's magnitude depends on the initial conditions, the EQS, and the
system lifetime

Fourier expansion of the angular spectra relative to the event-by-event reaction plane
= The second component v2 measures the shape of the reaction zone and depends strongly on p;

N(¢) <1+ 2v,cos(®) + Lv, £0s(2¢) + 2v, cos(3¢) + ...

C. Zampolli - ALICE  ICTP, 23 September 2011, Trieste 48




Elliptic Flow

results

Centrality dependence T
E—

£p by Drdprdy 1+ 22\/” cos[n((p -v, )]

n=l1

o] \:il (same charge) . ® ALICE
v, 4 STAR
0 v,{4) (same charge) & PHOBOS
@ ";{q'di-"'t] " O PHENIX
ViLYZ) " cens
\'z{[':p] STAR -0. + E877
\".".\'ZI STAR L * EOS
A E895
¥ FOPI

30 40 50 60 70 80

. . 10° 10*
centrality percentile

VS (GeV)

= 2 and multi-particle methods differ as expected
= multi-particle estimates agree within uncertainties as is expected for collective flow
= 30% increase of integrated v, from STAR (v/sy = 0.2 TeV) to ALICE (/sy, = 2.76 TeV)
= Visible over all centralities
= due to increased <p;> (stronger radial flow at higher energies)
= Agreement with Hydro + viscous corrections

C. Zampolli - ALICE  ICTP, 23 September 2011, Trieste 49




Elliptic Flow

results
Centrality dependence

d’ N 1 d N
1+22v Cos n(q)— R)]
d’p 27 pdpdy\ &

Flow of Identified Particles

ALICE preliminary, Pb-Pb events at\[s,, = 2.76 TeV
centrality 10%-20%
(CGC initial conditions)
12 o, v.{SP, |An>1} (n/s=0.2)
O v,{2} (same charge) mK*, v {SP [AnI>1}  -hydro LHC

v,{4} .
. #P. v,{SP, An>1}  -hydro+UrQMD LHC
¢ V,{q-dist) :

V,{LYZ}

v,{EP}STAR

v,{LYZ) STAR

30 40 50 60 70 80
centrality percentile

Strong radial flow (mass dependence of
V,)

Quite good agreement with hydro
predictions for mand K, not true forp in

semi-central events (better in peripheral)
C. Zampolli - ALICE  ICTP, 23 September 2011, Trieste 50




Identified Particle Spectra

= Analysis performed combining ITS+TPC+TOF PID information in p; ranges
[0.1,3.0] 2 T [0.2, 2.0] 2 K [0.3,3.0] 2 p

= Blast wave fit to extract yields and <p>

Spectra for different centralities

PRELIMINARY Tt PRELIMINARY

Pb-Pb \5,,, = 2.76 TeV 7 bl L e : ~ Pb-Pb 5, = 2.76 TeV

—— 0-5%

—— 5-10%

—— 10-20%

—— 20-30%

—e— 30-40%

—e— 40-50%

—e— 50-60%

—e— 60-70% 0gtat + cjiyst

25

25 3 3
P, (GeV/c) P; (GeV/c)
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Identified Particle Spectra

= Analysis performed combining ITS+TPC+TOF PID information in p; ranges
[0.1,3.0] 2 T [0.2, 2.0] 2 K [0.3,3.0] 2 p

= Blast wave fit to extract yields and <p>

Spectra for different centralities

<pr> as a function of centrality

—e— x (ALICE)
—e— K (ALICE)
—e— P (ALICE)
—5— « (STAR Au-Au 200 GeV)
— = K (STAR Au-Au 200 GeV)
—F— P (STAR Au-Au 200 GeV)

°
~
>
o
oS
=
=
-
o
aS

PRELIMINARY

ALICE Preliminary
Pb-Pb \[5yy= 276 TeV

Pb-Pb \/sy, = 2.76 TeV

—— 0-5%
—— 5-10%
—— 10-20%
—— 20-30%
—— 30-40%
—e— 40-50%
—— 50-60%

2 2
*— 60-70% OGtat T Ogyst

2.5 3
P; (GeV/c)
Harder spectra at LHC
Mean p; increases with mass

= Stronger radial flow?
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Identified Particle Spectra

= Analysis performed combining ITS+TPC+TOF PID information in p; ranges
[0.1,3.0] 2 T [0.2, 2.0] 2 K [0.3,3.0] 2 p

= Blast wave fit to extract yields and <p>

Spectra for different centralities

<pr> as a function of centrality

—e— x (ALICE)
—e— K (ALICE)
—e— P (ALICE)
—5— « (STAR Au-Au 200 GeV)
— = K (STAR Au-Au 200 GeV)
—F— P (STAR Au-Au 200 GeV)

°
~
>
o
oS
=
=
-
o
aS

ALICE Preliminary ALICE Preliminary

B =276 TeV \4—Pb-Pb \[s,, = 2.76 TeV
I 0-5% Pb-Pb

[ 20-40% Pb-Pb

[ 40-60% Pb-Pb

[ 60-80% Pb-Pb

T

/(2 p.) d’N/(dy dp_) (GeV/c)?

Harder spectra at LHC
Mean p; increases with mass

= Stronger radial flow?
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Identified Particle Spectra
ratios

As a function of p;

ALICE Preliminary
0-5% most central

ede
%%s’

5
#\

¢

: ALICE Preliminary

Pb-Pb \[s = 2.76 TeV

K ﬁ’ ——+— ALICE, Pb-Pb,\s = 2.76 TeV
% = STAR (TOF, feed-down corr.)
—-=— PHENIX, Au-AuN's = 200 GeV

= Particle-antiparticle productions
very similar

" Mg=0 -
—@— \/syy =2.76 TeV (ALICE Pb-Pb)

—&— \/Syy= 200 GeV (STAR Au-Au)

—FF— \/Syy = 200 GeV (PHENIX Au-Au)




Thermal Models any
ALICE

= All ratios containing strangeness on top of model expectations

= Protons are an exception, below expectations = model tuned ad
hoc witha T, =148

Pb-Pb {52276 TeV

particle ratio

Qo
—
©
} -
Qo
(®)
—
p -
®
o

THERMUS
m | Data:ALICE; 0-20% (preliminary) . ']
Mode] calc. with parameters:
T=149 MeV, "= 1 MeV
. T=160 MeV, w= 1 MeV

K'x* Kix plxt  plx it Tl Qi Qi

: I Daia: ALICE, 0-20%(pre1|m|nary) ‘ Same for THERMUS
i .-i.... Model calc. with parameters: : ¢ 1 i i & i o
. T=148MeV, (w=1MeViixed) | . . ] S.Wheaton, J. Cleymans and M.
- —— T=164MeViu=1Mev .+ = ] Hauer, Comput. Phys. Commun.
N N N N N N N N N N N N | 180 (2009) 84_106
K'wt K/x plxt plx Elnt Tl
A. Andronic et al., PLB 673, 2009, 142
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P spectra up to 5o GeV/c for
different centrality classes

= Up to 100 GeV/c with
increased statistics

Shape changes with
centrality

e 0-5% (x256)
e 5-10% (x128)
e 10-20% (x64)
e 20-30% (x32)
e 30-40% (x16)
e 40-50% (x8)
e 50-60% (x4)
e 60-70% (x2)
70-80% (x1)
—pp - reference
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Nuclear Modification Factor

(2/N2HA* NS /dnd
RAA(pT) — <t—pT

)d*NP? /dndp,

evt

M2 /NP

coII
Comparison with RHIC

" p; ~1GeV/c: similar value
ALICE, charged particles, Pb-Pb

\swy=276TeV, In 1 <08 = Low-intermediate p: shape and
L maximum position (at 2 GeV/c)
ALICE Preliminary similar
® ALICE Pb-Pb\/s=2.76 TeV (0-5%) u High Pt (6-7 GeV/c): ALICE RAA
@ PHENIX Au-Au\/s=200 GeV (0-10%) Sma”el’than at RHIC 9 more
© STAR Au-Au\/'s=200 GeV (0-5%) _
energy loss, denser medium
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Nuclear Modification Factor

(1/Ng)dNG /dndp,

vt

R =
wa(Pr) (N Y@ /NP )N /dndp,

evt

R4 @s a function of centrality

ALICE, charged particles, Pb-Pb
\/Syn =276 TeV,In1<0.8

©20-40%
040-80%

ALICE Preliminary

T T ‘ T T T T | T
ALICE Preliminary

o

e

ALICE, Pb-Pb,\'s = 2.76 TeV

e 15<p <20 GeV/c e 30<p_<50GeV/c
e 4<p_<7GeVlc T

o PHENIX 4<p <7 GeV/c ® 20<p;<30GeVic |

A T R TN I AT T A SO SO A N S B N

= Different suppression pattern vs centrality

= Minimum at ~ the same p;

= Leveling at ~30 GeV/c in central collisions

500 1000 1500
dN,, /dn

C. Zampolli - ALICE  ICTP, 23 September 2011, Trieste
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Nuclear Modification Factor

o NN (G,
AP = IN @ /INE ) ENE? /ddp,

evt

Comparison to models

R4 @s a function of centrality

T T T T ‘ T T T T ‘ T T T T ‘ T T T T T T T T T T T T T ] T T T T T T T
ALICE, charged particles, Pb-Pb ALICE, charged particles, Pb-Pb
\Su=276TeV, Inl<0.8 Sy = 2.76 TeV, 0-5%, I n1<0.8

® ALICE Data

— HT (X.N.W.) lower density
HT (X.N.W.) higher density

—HT (AM)) |

— ASW (T.R) 1
YaJEM-D (T.R.

©20-40% - i elastic (T.F({.) Ial)'ge P

ALICE Preliminary - elastic (T.R.) small P°™
©40-80% — WHDG WHyz
l 1 1 1 1 l 1 1 1 l 1

Loy L L I I |
20 20 30 40 50
P, (GeVlc)

= Different suppression pattern vs centrality = Models tuned to RHIC

= Minimum at ~ the same p;
= Leveling at ~30 GeV/c in central collisions
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Nuclear Modification Factor

(2/N2HANES /dndp,
(N )@ /NN /dndp,

RAA(pT)

Charged and neutral pions

l 0-5% Pb-Pb \/s = 2.76 TeV 7«. 5-10% Pb-Pb\/s = 276TeV7
* N ] * N,
® nt+mw {/;\ [ ® T+

L ALICE Preliminary

L : ,: : L ‘ T 1T ‘ L ‘ 1 171
+ * s o080% ; ALICE Preliminary
; ; | 1 ° 0-20% limi
i + X . [0 ] (x*+x) 60-80% % Pb-Pb @\JsNN =2.76 TeV
S ot ‘* * 1 T (n4) 0-20% , o
? %‘ a’—yy—e'e e'e
-

107"}

1E 10-20% Pb-Pb \s, = 2.76 TeV ,I 20-40% Pb-Pb \[s\ = 276 TeV _|
N * N T * N,

LERE I
1

—O—

n+n T .n+n

>3 .*-i**fg k“""‘iﬁﬁ'
o gy

:\\\.‘\\\.‘\\\.T\\\.T\\\‘\\

L1 1
P; (GeV/c)

o
Pl

Good agreement between charged
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Open Heavy Flavor

= R,,o0f open charm

= Study energy loss mechanism (dead cone + Casmir effect):
AE,>AE, 4> AE, > AE, 2 Ry <Rpa° < Ryp°

N

T T T ‘ \# T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T
PbPb,\/s,, =2.76 TeV  Centrality 0-20 %
® e*: inclusive - cocktail

—— c—e, from measured D°
(F‘AA shifted to 1. Error sizes kept)

I:‘AA

'y
o

Pb-Pb \/s\,=2.76 TeV A D"R,, 0-20% CC
D* R,, 0-20% CC
D™ R,, 0-20% CC

-
(=2}

-
=

ALICE Preliminary 7" Rpa 0-20% CC
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= Reference from scaled 7 TeV spectra = c—~>efrom Do measurement + decay kine
= Suppression ~5x at high p; (~4 times Way to compare charm and beauty
larger in central events than in peripheral) suppression @ midrapidity
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Quarkonia

R4 @s a function of centrality Comparison to RHIC

m ALICE (Pb-Pby/s, =2.76 TeV), 2.5<y<4, pT>O (preliminary)
o PHENIX (Au-Au\s,, = 0.2 TeV), 1.2<lyl<2.2, pT>O (arXiv:1103.6269)
o PHENIX (Au-Au\/s,, = 0.2 TeV), lyl<0.35, pT>O (nucl-ex/0611020)

inclusive J/y in Pb-Pb \[syy = 2.76 TeV, 2.5<y<4, p >0

]

~  ALICE preliminary

O e P ey L

| | I I I TR B
40-80% 20-40%  10-20% 0-10% 50 100 150 200 250 300 350 400
centrality <Npa £

OO

= Very little (almost no) dependence on = Lesssuppression than at RHIC in most
centrality central events
= Comparison with model started
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Triggered Di-Hadron Correlations” |

To further study the energy loss mechanism and to determine the p;
region where collective effects/jet-like correlations dominates

Choose a particle from one p region ("trigger particle™) and
correlate with particles from another p; region ("

} o
) where P1,assoc < Pr,trig 1N bins of P trig and P,ass0c
Define:

Per-trigger yield Correlation function

1 dN &N 1 N
Y A — —ﬂ C(Aw.A 1 assoc assoc
(A9) N, dAg (AP-AM =\ daqdar dAgdAn|
rig same mixed

palr palr

= Extract near and away-side jet = Analysis strategy: characterize the
yields from per-trigger yields structures in the long-range
= Compare Pb-Pband pp > I, correlation region with a Fourier

= Compare central and peripheral decomposition
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results - I

Measurement in a region where collective
effects are small
° Pr g 8 GeV/c

Uncorrelated and v, background subtracted
Comparison to models studied

Caveat: same trigger p; probes different
parton p; at different Vs,

STAR and PHENIX subtract v, > compare
with ALICE line
STAR I, w.r.t. to dAu reference

STAR has different centrality for peripheral
events

Away side larger than at STAR
PHENIX has (slightly) different p; ., ranges

No evidence for near-side I,, > 1 at RHIC, but
not excluded

ALICE I, in agreement with |, , (near-side
enhancement + away-side suppresison)

.S.Qe.\/[c.spﬁ.r@ <15.GeV/e.....

ALICE preliminary
SR

Prssse S Prgee oo

Near side ml<1.0

A
° STAR Au-Au 0.2 TeV 0-5% / dAu
¢ STAR Au-Au 0.2 TeV 40-80% / dAu

Points: flat pedestal
Line: v, subtracted

Near side ALICE preliminary

20-20% APP-eeerrrerienierirens Prssse S Pryggreeeeeooe

A 8 ec<pmq<
PHENIX 7 GeV/c < Pre < 9 GeV/c
PHENIX 9 GeV/c < pT'm‘ <12 GeV/c

Points: flat pedestal  ALICE: Pb-Pb 2.76 TeV Il < 1.0
PHENIX: Au-Au 0.2 TeV Il < 0.35
8
p

T,assoc

Line: v, subtracted
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(GeV/c)

Away side nl<1.0 ALICE preliminary
<R

.48.Ge.\ll.c.s.pﬁr.igg..145..Ge.\llc.“...4p1_.a‘ém‘ g

®m  ALICE Pb-Pb2.76 TeV 05
ALICE Pb-Pb 2.76 TeV 60-90% / pp
STAR Au-Au 0.2 TeV 0-5% / dAu
STAR Au-Au 0.2 TeV 40-80% / dAu

Proirr{ts:r Vfiatrbearesrt;a\rl
® Line: v, subtracted

Away side ALICE preliminary

:0720% /PP prasso‘c‘ < p‘!‘.tﬂg ........
A 8GeVic<p_ <
T,trig
PHENIX 7 GeV/c < Prio< 9 GeV/c
PHENIX 9 GeV/c < pT'mV <12 GeV/lc

ALICE: Pb-Pb 2.76 TeV Inl < 1.0 ,
PHENIX: AU-AL 0:2 TeV 171 '€ 0:35" " "

" Points: flat pedestal
Line: v, subtracted

8 10

p. (GeV/c)

T,assoc
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Triggered Di-Hadron Correlations™ 7

results - II

=  Fourier coefficients

lAnl>0.8  pI?2.5-3 GeVic
4t piec 2-2.5 GeVie
{ % Pb+Pb 0-2%
PR

iVery central events

+
Het ¥ -f
A OV :

Strong near-side ridge + double peak
at away side

5 harmonics look enough to describe
the correlation well

lAn>0.8  pr98-15 GeV/c
passee 6-8 GeV/c
Pb+Pb 0-20%

Away-side peak dominates

Higher harmonics improve the
description of the correlations

The flow factorization (not shown here) demonstrates that up to 3-4 GeV/c collectivity
dominates, while at larger p; jet-like correlations take over

C. Zampolli - ALICE  ICTP, 23 September 2011, Trieste

65




..and much more...

Higher harmonics in flow analysis
Jets
Hyperons

Strangeness

Pb-Pb at \/s, =2.76 TeV, lyl<0.75

—&— 0-5% centrality
- —m— 20-40 % centrality
—¥— 40-60 % centrality
imi —4— 60-80 % centrality
Pre“mmary —e— 80-90 % centrality
—o— (pp at\'s =7 TeV)

—+— (pp at\'s = 0.9 TeV)

__ data points include stat. errors

A estimated syst. error ~10 %

.
,"
v Yy
‘0 *0:0 ¢

¢
o0 o0 o ¢ —y
FS& 5 o Sl
s sSes
o)

C. Zampolli - ALICE

ALICE, Pb-Pb,\Ns =2.76 TeV, 0- 5 %

ALICE Preliminary
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Summary and Conclusions

ALICE

The ALICE experiment has shown an excellent performance during
pp and PbPb data taking, some highlights presented here

= Many results already published and many analyses well ongoing
pp collisions have shown challenging results for MC tuning...

...and have allowed to start studying the medium created in PbPb
collisions

Wrt RHIC, ALICE has shown:

= Similar dependence of multiplicity on centrality
An increased (by 30%) v, (mainly due to higher p;)
Harder spectra (stronger radial flow?)
Stronger Ry,
Smaller J/Y suppression

Much more has been found not shown here...

Stay tuned, we're just at the doors of Wonderland
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An Appropriate Citation

ALICE

"so many out-of-the-way things had happened lately, that Alice had
begun to think that very few things indeed were really impossible.”
L. Carrol, Alice’s Adventures In Wonderland
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