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ALICE at the LHC
=

( Strip ) ( Drift ) ( Pixel )

HMPID

[~ : TRACKING

- ’ N CHAMBERS
ZDC W MUON
~116m from P, / ‘ g FILTER

— |
Central Barrel ) =7 N &

Tracking, PID
| K|0.9

\__\ h: {3 [ o~

DIPOLE
| \MAGNET

ABSORBER



Tracking with ALICE
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PID with ALICE (examples)
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Muons with ALICE j@i
[uon b, spectrum
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Data samples

Energy as,y Integrated
System (TeV) luminosity
2010 ~10 b1 A Study the properties
Pb-Pb 2.76 of hot and dense
2011 ~100 nb? QCD matter
2012 ~0.8 nb1
A Assess cold nuclear
p-Pb 5.02 ~15 nb? of p-Pb matter effects
2013 A ... and much more

~15 nb! of Pb-p

In addition (not covered in this presentation)

o ppcol | 1 st ons at adev0. 9,
C reference for Pb-Pb (and p-PDb)
C genuine pp physics program



p-Pb and Pb-p samples

o P-PDb

C proton going
towards muon arm

o Pb-p

C PDb nucleus going
towards muon arm




p-Pb and Pb-p samples

o P-PDb

C proton going
towards muon arm

Most of the results
shown in this
presentation from
the p-Pb sample

o Pb-p

C PDb nucleus going
towards muon arm




Centrality inp -Pb ?

» Estimator: VOA
C in p-Pb: multiplicity in Pb hemisphere
v) C in Pb-p: multiplicity in p hemisphere

SPD
Ih 42.0

Multiplicity -> geometry (Glauber)

VOC . 7.
C number of binary collisions
Glauber

-3.7<h<-1.7 VOA :
2 0<h<5.1 C large r.m.s. -> events with same N,
' ' fall in different multiplicity classes

C. Oppedisano, Thu 13:30 » Bias in binary scaling for multiplicity

’—.‘ I LI I T I T LI I L I L ‘ L ‘ T T ‘ LI = /'.\ =
S 3 5 from VZERO-A selection p-Pb |5, =5.02 TeV
. ALICE p-Pb at \s,,, = 5.02 TeV : [l NN
s 050 ™ ] g 10 — Min bias
= 5-10% ALICE .59
% 10° . 10-20% RERsBMANCE 2 e g 5/3
B 20-40% c -10%
Q B 40-60% 0 — 10-20%
w =1 60-80% w = 20-40%
.o B 80-100% = 40-60%
= 60-80%
== 80-100%

102

10

JIlIIIIl 1 lIIIIIIl 1 IIIIlII| Lt

(111

0 100 200 300 400 500 600 700 800 900 <[/
VZERO-A amplitude (a.u.) Neai




Centrality inp -Pb ?

SPD
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Centrality inp -Pb ? ATCE
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ALICE

Global properties
(the bulk)

Ui

Pre-Equilibrium
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Recap: Pb-Pb global properties

ALICE, PRL 105 (2010) 252301

& ALICE, PLB696 (2011) 328
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350F A NA498.7, 125, 17.3 GeV
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Lifetime ~ 20% larger

than at RHIC
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—4— Direct photons
—— Direct photon NLO for p = 0.5,1.0,2.0 P, (scaled pp)
—— Exponential fit: A x exp(-p/T), T = 304 + 51 MeV

14
P, (GeVic)

Multiplicity ~ 2 X Ngpic
Energy d

ensity ~

ALICE

art)

ey
(=]

3 X

10E

€:Hic

n
A
*

PbPb(0-5 %) ALICE
PbPb(0-5 %) NA50
AuAu(0-5 %) BRAHMS
AuAu(0-5 %) PHENIX

4 pp NSD ALICE
o pp NSD CMS
+* pp NSD CDF
¢ pp NSD UA5

2
I 8§ AUAuD4 ) PHOBOS x b NSD STAR
e Pb-Pb |5,=2.76 TeV g \
R e e i . 5:’ 4;
r PR@LI;EI(IERERV TT 0: el L il R
I P _ 10? 10° \ Snn (GeV)
: . S
Data; ALICE, 0-10% 1 & ALICE, PRL 105 (2010) 252302
= Therma mojeliit,xz/\ldfz 0.9/12 = o~ 0.08 T T Ty —T T
e T=156 MeV, V=5380 fm (1= 1 MeV fixed) = . 1 .
T=t;s4 leV, 1, = 1 MeV, V=4499 fm’ (norm. fo " 0.06 - =
o K.* K K Kp p A & o O d 0'04;_ ¥ 1 "5;} E
. omp " g ]
Hadron species Of-o-gorenmeoeemn e 3
abundances described o0z E
by thermal model, but F 3
ntensiono for,tprotonps E

T = 304RK61 MeV ~ 1.4 X Tryyc

Larger flow than at RHIC
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A higher p;integrated v ,
A larger radial flow velocity
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Identified particle v, In Pb-Pb
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Hadron -hadron correlations inp -Pb

ALICE

High multiplicity
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High - Low

p-Pb sy, =5.02 TeV
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& ALICE, PLB719 (2013) 29

Double ridge

described by both
hydro and CGC

& Bozek etal.,
PLB (2013) 1557
& Dusling etal.,

PRD87 (2013) 094034
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More on the double ridge

h - p,K,p correlations HF decay eN- h correlations
o AUCE PLETO QOI 164 e
a F p-Pb |5y =5.02TeV i o femreeony . o PﬂLI;EIEHEY
%&) 0'2:_ (0-20%) - (60-100%) I B — E
S
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p. (GeVic) 15 ‘ NEW! ‘
o V, extracted from two- » Double ridge seen also in the
particle correlations correlation of heavy-flavour
C Mass ordering at low p decay electrons with hadrons
C Crossing at p;a 2GeV/c C Suggests that the mechanism
C Qualitatively similar to Pb-Pb generating the double ridge is

at work also for heavy flavours
16



|dentified particles in high
_multiplicity p -Pb

— Blast-wave M d | .
== EPOS LHC Q odeis.
Krakow

........... OPMUET C Blast-wave fit = locally
thermalized medium expanding
with collective flow velocity

C EPOS LHC = full event
generator including
hydrodynamical evolution

C Krakow = 3+1 viscous
hydrodynamics (expected to
work at low p+)

Cc DPMJET = PHOJET pp +nuclei
via Glauber-Grybov approach
» Models including
hydrodynamics give a better
description of the spectra
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Baryon/meson ratios

J. OtwinowskKi,
Tue 12:00

A. Ortiz,
Mon 16:40

» Similar evolution of baryon/meson ratios vs. p with
multiplicity in Pb-Pb and p-Pb collisions
C Enhancement at intermediate p;

C Pb-Pb results commonly understood in terms of collective radial
expansion and hadronization via quark recombination

C Magnitude of the effect significantly different in p-Pb and Pb-Pb 18



