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% ALICE Status in 2012

ALICE

* Overall very good performance throughout the year
— Despite some issues with machine background
— Reference p-p data sample ~doubled

* Physics harvest from the 2011 run continues

— new details on properties of Quark Gluon Plasma (QGP)
with photons, open charm, quarkonia, jets and particle
correlations... (only few examples shown today)

e Very useful pilot p-Pb run from the LHC:
— Already 3 ALICE papers submitted
— Important findings (!)

— Large appetite for the 2013 run — community in
anticipation of the large statistics data

ALICE, LHC Jamboree 2012, M. Ploskon



% Hot QCD in laboratory
atice  => Heavy-ion collisions at the LHC

e QCD (lattice) predicts a

phase transition from QCD phase diagram
hadronic matter to a S
deconfined phase at high lattice results
De-confined Quark-Gluon Plasma
tempe ratures 1st order transition ends
.. = I E |
* QGP at uw~0similarto early | 2 .2 el
Universe (~few first us) 8 o
. . (@3] Hadrons
¢ FlrSt S|gna|5 Of QGP from 'S n Color Superconductor
SPS and RHIC R -\'“Cli“l‘_;wr s
 LHC: detailed studies of Baryon Density

QGP exploiting wealth and

abundance of [hard] probes

(heavy-quarks, jets, quarkonia...)
ALICE, LHC Jamboree 2012, M. Ploskon
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% QGP Properties (Example #1)

ALICE . o
Quantifying QGP radiation with photons — QGP glows

PrOduction CrOSS_SeCtiOn&; 103 T T T T T T | T T T | T T T | T T T | T T T | T T T |§
of photons in central Pb-3 0-40% Pb-Pb, {5 = 276 TeV E
.. 3 10 ALICE =
Pb COIIISlonS “1'23%,_ 1 —¢— Direct photons PRELIMINARY _;
S —— Direct photon NLO for 1 = 0.5,1.0,2.0 p_ (scaled pp) =
,-i 10" . Exponential fit: A x exp(-p,/T), T = 304+ 51 MeV =
Photons shining from the=%E e, E
plasma (thermal emission) "“F E
104~ =
10{5 Ei
the LHC Quark-Gluon .
Plasma is the hottest &%
man-made matter pr (GeV/c)

Inverse slope of the exponential fit (p;<2 GeV/c): 304 +/- 51 MeV

ALICE, LHC Jamboree 2012, M. Ploskon



QGP properties (Example #2): °
attce Charm suppression < Jet quenching

Studies for colour charge and mass dependence of parton energy loss

* DmesonsmeasuredatmldrapldltyVIa 2IIIIIIIIIIIIIIl[IIIIIIIIl IIIIIIII IIIII

hadronic decays m< -

ALICE

PRELIMINARY

| 16 E
* R,,-suppression pattern (ratio of yield B « Average D°D* D", |y|<0.5, 0-7.5% -
in Pb-Pb to yield in proton-proton) 1 -4:_ o with pp p_-extrapolated reference B
shows a strong deficit (jet quenching) 1 .2F > Charged particles, n|<0.8, 0-10%
—} = Charged pions, m|<0.8, 0-10% .
1 ]
* Quenching: charm at high-pT similar to 08 E
light flavor -
0.6 =
e Possible hint of colour charge effects at 0.4 =
low-p; (below 10 GeV/c) 0.2 =
— =>need better precision (outlook for 0 ]

next years and upgraded detector) 0 5 10 15 20 25 30 35 40
o (GeV/c)

ALICE, LHC Jamboree 2012, M. Ploskon



% QGP Properties (Example #3): J/tl)

ALICE
J/y measured with forward muon arm
Jhp—>uw
* Inclusive J/ yield lost in central < 14f
L. m m ALICE (Pb-Pb s, =2.76 TeV), 2.5<y<4 global sys.=+ 12%
Pb-Pb collisions as Compared to 1.0lé| @ PHENIX (Au-Au s = 200 GeV), 1.2<lyl<2.2  global sys.= = 9.2%
equivalent number Of p_p COIIiSionS O PHENIX (Au-AU\/sTW=200 GeV), lyl<0.35 global sys.=+ 12%
_ Quarkonla ”me|ts" W|th|n QGP 1 .................................... J/w SupprESSion ...................................
* LHC: Less suppression than at RHIC 4
and flat centrality dependence -
e =>in-medium ccbar 0-60] m % ’
recombination? 0.4 + ¥ ¥
0.2 ¢ @
* Important: better knowledge of - Phys. Rev. Lett. 109.072301
initial state effects crucial — cold O~ "50""700 150 200 250 300 ';3,5'(')' ';100
nuclear matter / shadowing / Event centrality N o)

cofwle
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QGP Properties (3/3): J/y

J/y measured with forward muon arm
Jp—>urw
. . . :‘E 1.4 - ALICE Preliminary, Pb-Pb | s, = 2.76 TeV, L = 70 b
* Inclusive J/y yield lost in central o — % B ALIGE,25<y<4.p >0
. . i —— Stat. Hadronization Model (A. Andronic & al., JPG 38 (2011) 124081)
Pb-Pb collisions as compared to 1.2 ALICE //// Transport Model (X. Zhao & al., NPA 859 (2011) 114)
. . | PRELIMINARY .\ Transport Model (Y.-P. Liu & al, PLB 678 (2009) 72)
eqU|Va|ent number Of P-p CO”lSlonS ’ o Shadowing+comovers-+recombination (E. Ferreiro, priv.comm.)
— Quarkonia “melts” within QGP H %, .
_ %, J/y suppression |
* LHC: Less suppression than at RHIC 0.8 7 o

N
N

= =)

and flat centrality dependence o

* =>in-medium ccbar o _

recombination? 0.4F
L do , /dy=0.15 mb
0.2r-
 Important: better knowledge of - New: high statistics 2011 data
initial state effects crucial — cold 05~ "50""100 150 200 250 300 350 400
nuclear matter / shadowing / Event centrality part

0@ O

ALICE, LHC Jamboree 2012, M. Ploskon
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% Fresh off the press: Results from p-Pb
ALICE

p-A: Address cold nuclear effects and calibrate
findings related to hot QGP

A p-Pb collision at ALICE side-view

Few hours of stable beams at
low luminosity

Vs, =5.02 TeV

Recorded ~“2M min-bias events
(after event selection)

THANK YOU LHC CREW!

ALICE, LHC Jamboree 2012, M. Ploskon
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% Calibration” measurement — dN_, /dn)
ALICE
ALICE: arXiv: 1210.3615
Pb . L. P
c.m. frame shifted byAy=-0 465 ]
R AN — Basic measurement allows to
: Pb 5.02 TeV 1o .
25- pF e discriminate between models
- T e
20:_ / P T ':‘-
8 ! Data favors models that
S 1557 i i
8 incorporate shadowing
3 10- ALICENSD 23, .
. .1 no shad. . . .
ot Mogele: | — 215,-0.28 1 Saturation models predict
5_———.IP-Sat ' :BEZ.O no shad. ] h t -d d
o KLN BB20withshad. | Much steeper n-dependence
LR TTPRMET ] notseenin the data
-2 0 2
T]Iab

ALICE, LHC Jamboree 2012, M. Ploskon



% Cold nuclear matter effects vs. e
ALICE jet quenching in Pb-Pb...

Ratio = particle yield in p-Pb per single N-N collision / particle yield in proton-proton

ALICE: arXiv: 1210.4520 . . .
(T T T [T T T[T T[T T[T T [T T T[T T T[T T T[T T [rTT ComanbIeWIthunlty

1.8  ALICE, charged particles
" e p-Pb |5, =5.02TeV, NSD, |n_ <03

1.6 pp-po \Syy = 2.76 TeV, 0-5% central, | n| < 0.8
A Pb-Pb \s,, =2.76 TeV, 70-80% central, | n| < 0.8

above 2-3 GeV/c

=> Binary scaling is
preserved, no evidence of
initial state effects

Jet quenching in Pb-Pb
collisions is a final state
effect (parton energy loss)

II|III|IIIIIII|III|III|III|III|III|II

_IIIllII|lII|llllllllllllllllllllllllIIl_

0 2 4 6 8 10 12 14 16 18 20
pT(GeV/C)

. Ploskon



% Two-particle long range correlations: !
atice  The ridge in high-multiplicity events

Correlations for pairs of trigger and associated particles, pr ;,>Pr assocr 3S
f(Ag,An), defined as associated yield per trigger particle

ALICE p-Pb arxiv:1212.2001

2<p,,, <4GeVic p-Pb \/s, = 5.02 TeV . . . .
1<P e <20V o20%  * ALICE: qualitatively similar

observation as compared to CMS
e * Despite smaller rapidity coverage
' * Elongated structure seen in high-

J2
i multiplicity events
5 * Direct comparison with CMS to
) follow
%0‘%. TV L e
Ve %, YT ese®® * Next: quantification of the finding...

Long range correlation
qgualitatively similar to CMS

ALICE, LHC Jamboree 2012, M. Ploskon
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ALICE: Extraction of ridge properties

ALICE

Method: from the high-multiplicity yield subtract
the jet yield in low-multiplicity events (no ridge)

2< Pryig < 4 GeVic p-Pb \ s, = 5.02 TeV 2< Pryig < 4 GeV/c p-Pb | Sy = 5.02 TeV
0-20% 1 <Py oo < 2 GEVIC 60-100%
B g o5
’/’

0 . . J 4
3
<, 2
7 - 1 d)
-2 0

-1 Nl
High multiplicity event class Low multiplicity event class
<dN_/dn>~ 35 <dN_/dn>~7

1 dzNassoc
ng dAndA¢
o
=

Analysis in multiplicity classes defined by the total charge in VZERO detector

(away from the central region)
ALICE, LHC Jamboree 2012, M. Ploskon
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Extraction of ridge properties

The method: from the high-multiplicity yield subtract
the jet yield in low-multiplicity events (no ridge)

2< meg <4 GeV/c

ALICE

p-Pb |, = 5.02 TeV
71\ (0-20%) - (60-100%)

p-Pb | s = 5.02 TeV

2<p, <4GeVic p-Pb s, = 5.02 TeV 2<p,,,, <4Gevic
<P < eV/c 0-20% 1<p_nassoc<2GeV/c 60-100%
e z5
|\ ©1%,0.75
1—2.‘:.
2 a0 Lv\‘g‘d‘
High multiplicity event class Low multiplicity event class 2
<dN_ /dn>~ 35 <dN_/dn>~7 Remaining correlation:
two twin long range structures

Analysis in multiplicity classes defined by the total charge in VZERO detector

(away from the central region)
ALICE, LHC Jamboree 2012, M. Ploskon
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Twin ridge structure uncovered

ALICE
ALICE: arXiv:1212.2001 Remaining correlation described by finite

2<p,,, <4GeVic p-Pb s, = 5.02 TeV . .
1<p,__ <2GeVic «,_mg (60-100%) amplitudes of Fourier terms

ssssss

B 0.88[—p-Pb sy = 5.02 TeV - Data
= - (0-20%) - (60-100%) ——— @, +a, Cos(2A9) + a, cos(3A0)
— S 086 2<p_<4GeV/c oo a, +a, cos(2A¢)
E 2 - 1<p e <2 GeV/c Baseline for yield extraction
e S o084 Tassoc o HIJING shifted
213 ® - +
z\5 s
Bls 082 e
‘_| 2075 > B
=2 o B
4 -
2T

0.80
0" [:] "+
0.78[ s/ | o S 0Py [:][il[jlﬁ[ﬁlﬁtjmé.
LT ik o o
N sudPoe” oo f
0-76_| 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1
2 - o . 1 2 . 3 4
Azimuthal separation Ao (rad)

Further investigations reveal:
* the full modulation is (1) di-jets and (2) the ~ Similar observations in Pb-Pb are

double-.rldge structure — not.hmg more ascribed to collective effects!
* Same yield near and away side for all classes of
p; and multiplicity suggest a common First explanations are being put forward:

 Hydrodynamics —arXiv: 1112.0915
 Colour Glass Condensate —arXiv:1211.3701

ALICE, LHC Jamboree 2012, M. Ploskon
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% ALICE Upgrades Plans
ALICE
High-energy heavy-ion physics :

* Transition from exploratory
phase to high-precision
measurements of QGP

=> charm and beauty era

ALICE Upgrade Letter of Intent Upgrade of the |
presents long-term plan for high- ALICE Experiment

' ' Letter of Intent
luminosity LHC, based on: etter of Inten

* Ambitious physics programme
* Improvements for heavy-flavor,
low-pT and high rate capabilities

16



ALICE Upgrades Plans

CERN-LHCC-2012012
H L I C E (LHCC4-022)
ALKCE-DOC-2012-001 Uy
i ‘ [

eseperbar2012 ALICE

ALICE

Upgrade of the
ALICE Experiment

Letter of Intent
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Upgrade of the
ALICE Experiment

LHCC On September 27, the LHCC has endorsed the ALICE Upgrade Lol
and ITS CDR.:

“The LHCC commends this joint approach to heavy ion physics and endorses the
upgrade plans of the ALICE collaboration. The committee is looking forward to
the seeing the detailed technical solutions presented in the respective TDRs.~

ALICE looking forward to an exciting long-term future!
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Instead of summary... many more results!

By far not all shown here!

J/ elliptic flow

heavy-flavour electrons: RAA and v2
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Instead of summary... Happy Holidays!
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% Extra Slides

ALICE

ALICE, LHC Jamboree 2012, M. Ploskon



% p-Pb at the LHC vs RHIC

ALICE

LHC p
p+Pb88TeV /

201

10t

saturation

/
/!
/
/
/
/
H /
region Y
/
/
/
/
£
/

saturation
region

* Q. larger: saturation in perturbative (few GeV) regime?
* Larger energy: lower x at same rapidity

e Larger energy: kinematic limit is farther away

(Note: kinematic limit p;=5 GeV @ m = 3.5 for RHIC)
ALICE, LHC Jamboree 2012, M. Ploskon



