Pb+Pb @ sqrt(s) = 2.76 ATeV

2010-11-08 11:30:46

Fill : 1482

Run : 137124

Event : 0x00000000D3BBE693
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ALICE@LHC

P e

= Spectra & Particle Ratios
= Flow & Correlations & Fluctuations
= Rpp Of inclusive particles

= Heavy open Flavour

= JI¥Y




6.4 Central Barrel
2 n tracking & PID

ACORDE (cosmics)
V0 scintillator centrality
Inj:1.7-3.7, 2.8-5.1 N
TO (timing) <
ZDC (centrality)
FMD (N, -3.4<n<5)
PMD (Ny, N,;)

s e

R

......L....‘_r._ R

‘| Muon Spectrometer
2.5< n <4 ;I

.- -~ | ;- !
= '..-"' I i
‘ CO||ab0 ation:
Detector:

> 1
Size: 16 x 26 meters 000 Members

> 100 Institutes
Weight: 10,000 tons Jf > 30 countries




PN Detector Status &

G -

‘ Complete since 2008: . - ,
ITS, TPC, TOF, HMPID, -t “T N
FMD, T0, V0, ZDC, | Y
Muon arm, Acorde

PMD , DAQ

Partial installation (2010):
4/10 EMCAL* (approved 2009) ",
7/18 TRD* (approved 2002)
3/5 PHOS (funding)

~ 600A) HLT (High Level Trigger) . | . A= T i A g

10/10 EMCAL N\ . oy |
10/18 TRD WY AT

‘upgrade to the original setup

raft
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Selected Highlights

results pp-astd PbPb



ALICE Talks

Plenary:

Global properties: A. Toia

HBT:. A. Kisiel

Flow: R. Snellings

Raa: H. Appelshaeuser
|dentified Particles: M. Floris
Correlations (l,): Jan Fiete GO
J/Psi: G. Martinez Garcia
Heavy Flavour: A. Dainese

Identified hadrons

PID methods: A. Kalweit
/K/p in pp: M. Chojnacki
7% in pp: K. Reygers
Resonances: A. Pulvirenti
A/KO: |. Belikov

=, Q pp Pb: D. Chinellato
Raa A/K?: S. Schuchmann
p,®,0 pp: A. de Falco

Correlations & Fluctuations
Elliptic flow: A. Bilandzic

Triggered dihadrons: A. Adare
Untriggered dihadrons: A. Timmins
Dihadrons pp: Y. Mao

pT fluctuations: S. Heckel

HBT: J. Mercado

HBT K,® pp: T. Humanic

Heavy Flavour

HF u: X. Zhang

HF e: S. Masciocchi
J/VY pp: R. Arnaldi

J/V Pb: P. Pillot

D mesons Rys: A. Rossi

Experiments

Upgrades: T. Peitzmann
cross section pp: K. Oyama

Global & Collective

N, centrality: C. Loizides
'strong CP viol": P. Christakoglou
directed flow v,: |. Selyuzhenkov
elliptic flow high p;: A. Dobrin
elliptic flow PID: M. Krzewicki
Ultra-peripheral: C. Oppedisano
Diffraction pp: M. Poghosyan

Jets

Jet reconstruction: C. Klein-Boesing
Raa charged: J. Otwinowski
Raa 1% G. Conesa Balbastre

QM2011 J. Schukraft




Data Samples

Beam Energy # of Events
pp 900 GeV 300 k MB 2009, analysis finished
pp 900 GeV ~ 8 M MB 2010, partially analyzed
pp 2.36 TeV ~40 k MB 2009, only ITS, dN/dn
pp 7 TeV ~ 800 M MB 2010

~ 50 M muons

~ 20 M high N,
PbPb |2.76 TeV/N |~30M MB 2010 i
pp 2.76 TeV ~ /70 M MB 2011, analysjs started

~ 20 nb" (rare triggers) @ '

QM2011 J. Schukraft



1/(2n p.) d*N/(dy dp ) (GeV/c)?

T

© Identified Particle spectra '@

o 02 T |
ITS+TPC + TOF 5
104 —— Au-Au, pp, 0.2 TeV, 1, K, p
10° 015 — Pb-Pb, 2.76 TeV, 1, K, p / RHIC _
> NS
@ Hydro Prediction
0.1 SPZ T g —
Preliminary
0.05 - RHIC
10"
Blast Wave Fit
0 [ | 1 1
s 0 0.2 0.4 0.6
107 <R>
" ALICE Preliminary B> (c)
n 2.76 TeV Y‘;%
= \SNN= . e . .
5 B 0.5% Poa *v’r":’ ALIE‘,E Preliminary
10” [~ [ 20-40% Pb-Pb * 9,,&, 0-5% most central
B 40-60% Pb-Pb ‘,*,*|||||||||||||||||||||||||||||
- oo popo Wy 05 1 15 2 25 3
3 X
Very significant changes in slope compared to RHIC pT GEV/C

Most dramatically for protons

Very strong radial flow, 3 = 0.66
even larger than predicted by most recent hydro

QM2011 J. Schukraft



124@

i>

® pp s =900 GeV)

O ppWNs=7TeV)
= Thermus fit for 0.9 TeV data

102

Preliminary

|
b
|+
e

pp 900 GeV & 7 TeV Partlcle

pp P Kt At mja QE
- pp: Thermus thermal fit rather poor
(wasn't this better for pp at lower energies ?7?)
- K/t grows slightly from pp value
- plw = like pp
Pb: p/n off by factor > 1.5
from predictions !
but very compatible with RHIC !!

Before we can conclude anything
we need more particle species..

Ratios

Pb-Pb: K/xn

orae A +\+ TR L BEE

t
J

1)

{

+

o

s=7TeV

ot Y RHIC
0.08
006 kange of Thermal model prediction
I i,
0.04— .| —e— ALICE Pb-Pb /s, =2.76 TeV | |
- ALICE Preliminary i _
0.02 - Pb-Pb y/s,, = 2.76 TeV —&— STAR Au-Au \js, =200 GeV
0 L Il Il Il Il Il | Il Il Il Il Il Il Ll |
10 10° N /d
nan
e 0.2
-I-n-- - ———@—— ALICE Pb-Pb ﬁ:z.n TeV (feed-down correct:
0.18 C 4 ——m—— STARAu-Au ﬁ: 200 GeV (not feed-down corr /,Tc
= ———&———  PHENIX Au-Au yfs = 200 GeV (feed-down corret p
0.16 E ~————— BRAHMS Au-Au \{5:= 200 GeV (feed-down corrected, stat. errors only) |-
[ ALICE Preliminary
0.14 — Pb-Pb /s, =2.76 TeV
0.12F STAR (including feed down)
0.1 {
0.08F + T S T S A —
0. T N
0.0%4— pp.\F;j? TeVE +® g ea (S & Tl Fek 0 b @
0.02— ] imaIN, L
» PHENIX, Brahms (feed down corrected)
0 — 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

10°

03
QM2011 J. Schukra%‘t dN_, /dn



'‘Baryon anomaly AIKQ

T 1T 1T 17 7T 17 17T 17T 7 T 1T T | 1T T 1 | 1T T 1 | l T T L ——
25— \ | 3 I A/KD Pb-Pb 2.76 TeVALICE 1
: Pb Pb at SN 2 76 T E : Noarr=2 point from 7 TeV pp :
L ., ®© i /K2 Au-Au 200 GeV x A/A STAR Il
| E 1.5 j v \./:'ith fD%ufee:-down coiect::nA * + T
s w
2— —y X ¥ R/KSAu-Au 62.4 GeV STAR + ]
~ Preliminary =
L X 3 —e— 1 j ; %/ ]
— —o i vvYy i
5 P ol " % v ]
- L . S0 RHIC
B P Ratio at Maximum AK. |
1_ e B e a2 [ — 07 I Ll L 1 — \V\\i
— .—"— -v- _A 2
B 12'}*: *:*__*_‘*‘—*— Jh'_—v— 1 h h Noprr)
i t S oo T — |
0 5 | pl 0 (o] * _8_ e} +_+__+_ — v _ |
L ¢ —*— _
L ) $ _$_ _|
[ - |
_ only stat. errors shown _
0 [ | | I | | I | | I | | I | | L 1 1 1 | [ | | [ |
0 1 2 3 4 5 6

7 8
P, (GeVic)

Baryon/Meson ratio still strongly enhanced
x 3 compared to pp at 3 GeV
- Enhancement slightly larger than at RHIC 200 GeV
- Maximum shift very little in pr compared to RHIC
despite large change in underlying spectra !

QM2011 J. Schukraft



Azimuthal Flow: What next ? =

® Precision measurement of n/s: 2mkT
= current RHIC limit: n/S < (2-5) x 1/4=n o
= 1/S < 1/4n => conjectured AdS/CFT limitis wrong & F—
= /S > 1/4n => measure ¢ g:

= n/S = 1/4n => quantum corrections o2f
which are O(10-30%) in AdS/CFT! :

o 20% in Vv, ~ 1/41 => need few % precision

0.5

0.1F

005 JJ¥

( 1 2 3 4 5

® Precision: How ? p GeViE)
= fix initial conditions (geometrical shape is model dependent, eg Glauber, CGC)
= quantify flow fluctuations o (influence measured v,, depending on method)
= measure non-flow correlations 8 (eg jets)
= improve theory precision (3D hydro, 'hadronic afterburner', ...) |v {2} =v. +o, +0

2 2

n n

.2 2

v {4 =v —o;

CERN, 2 Dec 2010 J. Schul



Non-Flow corrections

—

Several methods to asses (and correct for) non-flow

PID flow:
- © and p are 'pushed' further compared to RHIC

= expected from hydro, but even stronger radial flow (see spectra)

- quark scaling no longer holds at lower p; (hadrons flow!)

Flow fluctuations:
- comparable to RHIC (driven mostly by geometry)
- measurement is needed for precision v,

D TEN TS
0 [ L 1 1 1 I 1 L 1 1 I L 1 'l 1 | 1 1 L 1 I 1 L 1 'l I 1 1 1 L | 1 1 1 1 I 1 1 1 1 |
0 in 2N 20 4an 50 60 70 8(
v, Fluctuations centrality percentile =0.15 —
ﬁk\’l&“‘ | ALICE Preliminary, Pb-Pb events at \.'% =276 TeV ;,?“ [
S 006 [=lALce :
> - m STAR preliminary 0.1
o - [A]PHOBOS 5, '
g—' i 2
>"0.04 -
= = s o " " s
o ® ] B
L o ® ® i
. T = . A A 0.05
- RHIC
L1 | L1 ‘ L1l | L1l | L1 ‘ L1 | | ‘ I | | L1l | L1l 0
0 5 10 15 20 25 30 35 40 45 50'

centrality percentile

Elliptic Flow v,

._kN025|

/K/p v,

ALIGE preliminary, Pb-Pb events at \'s,, = 2.76 TeV |
SMIX data: Au-Au@200 GeV)

I1X) ---RHIC hydro
—LHGhydro -
ECGC initial conditions) ek A
>1) 1/5=0.2) = = i
1>1) o o <Pl
>1) 7t “a
' -3 7 \
X" 7= N RHIC
r . ]
- »
] R
: Hydro predictions
i B |

s iR T T P
02 04 06 08 1 12 14 16 18 2

0
GeV/c
Quark Scaling v,/n, P.{ )
ALILE prenminary, Fo-rop e\.ren[s at \ s, =2.76 TeV
centrality 10%-20%
BE— {SP, |An|=1}
. [A]K" v,{SP, [ani>1)
[5]P. v,{SP, Ianj>1}
sedid iil- ']
' L .
g
;i.:....l...l...l...l...n
0 0.2 0.4 0.6 0.8 1

(mt-m[,):’ncI (GeV/c)


https://aliceinfo.cern.ch/Figure/sites/aliceinfo.cern.ch.Figure/files/Figures/snelling/2011-May-15-v2_all.gif
https://aliceinfo.cern.ch/Figure/sites/aliceinfo.cern.ch.Figure/files/Figures/mkrzewic/2011-May-17-newfigure3PHENIX1mm.gif
https://aliceinfo.cern.ch/Figure/sites/aliceinfo.cern.ch.Figure/files/Figures/mkrzewic/2011-May-17-compareALICEv2TheoryETscaled10201mm.gif
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Higher Order Flow v.,v,,.. *

|
0.1H arXiv:1105.3865
|| submitted last week
i o v,{2, An>1}
m V{2 An>1}
* V{2, An=>1}
B O V,{4}
0.05 o Vaw,,
¢

 Vy |V {2} V,f 3—'_5
v,{4=v, -0,

i / &« V3{2} = <COS(3(¢1'¢2))>
TN
a @K V,{4} 4 particle cumulant
O AN §r~p=
- X fe— V5 relative to reactlon & participant planes
I:I_?lli|||'|||||’l|||||‘|||||'.|||||||||||||||||||
0 10 20 30 40 50 60 70 80

V,:

centrality percentile

But is v; really ‘Hydro’ flow ?

small dependence on centrality 1) Is the structure 'visible' in 2 particle correlations?

v;{4} > 0 => not non-flow 2

v3{RP} = 0 => indep. fluctuations

Is it consistent with a flow hypothesis ?

)
— 1 | )

Va{4} < v5{2} =>fluctuations | 3) 0565 it show the expected mass dependence ?
)

4) Is it of the expected magnitude ?



S Flow & 2 Particle Correlations @

p! 3-4, p? 2-2.5, 0-10%

Clean double Hump (aka 'Mach Cone') appears for ultra-central

(without any flow subtraction !)

V1V, V3.V4.Vs

NTaAl VI

C(A¢)

3 pi“"“ 1.5-2 GeVic

p; ¥ 2-2.5 GeVic

vy
. _ stagistical error only
4 \
-¢-N=5 i 4
#N=10 Ad [rad]

Projection on A¢ for An > 0.8

Full correlation structure described by Fourier Coefficients v,,v,, v5, v,,vs  (for |n|>0.8)

v3 very visible, indeed, v3 = v2 for very central

1)V

'Mach Cone' & 'Near Side Ridge' shapes evolve smooth with magnitude of v, and v,



18 & . .
. Flow & 2 Particle Correlations

An|>0.8  p?2-2.5 GeVic Jan(>0.8  pi9s-15GeVic N
pissoc 1.5-2 GeVic - 2 nassoc 5. .Gn\)',.“c
1.01— Pb+Pb 0-1% coefficients from flow analysis H
15 7;
=) 3 /'-"'+ f:
H &) /I # +
! SR:
\ 1 %’TT K 4 ',.
\\ t R ¥ 4 ++-+‘+ +:H>++$ 1
0.99— + “\ nel R .//. statistical error only
. . statistic coefficients from C(P;1,P;2) analysis
= ~ [ » 1
E 1 -002 :@ T o o O e B oo mBoe
Lo 3 Teey g SER SR YR EENEE OO 0o wam
© t . . .
= ‘E .43. N=5 0 2 4
! - 0.998 — l:.:l 2 B [V:in']glob:ll A [rad]
+lvival,;l A¢ [rad]

#+N=10 A¢ [rad]

T awm—— ‘

Almost any structure can be described with enough coefficients !

- But not if we impose factorization C(p+1, pt2)=v(p+1)*v(ps2) (or take coefficients from flow analysis).

Correlations (|n[>0.8) can be described consistently with 'collective flow' hypothesis
for pr < 3-4 GeV ( consistent with 'collectivity ')
only partially or not at all for p; > 5 GeV

2)v



g Triangular Flow v3 &

v, for n/K/p V3 V4 Vs VErsus py
™ a ALICE preliminary, Pb-Pb events at \ 's,,, = 2.76 TeV | > L Centrality 30-40% Model: Schenke et al, hydro,
0.2r centa Hydro v, is here to stay ! Glauber init. conditions

A2 v and if we accept that, this explains most of the

a 3

015 Ay, 2) K ‘'near side long range ridge' and the away side ‘Mach cone'
v, P for |n| > 0.8 and p; < 3-4 GeV !

2t Ii w @ I U_ﬁ_— Vg \Ty2 :U.UU}'!'U
0.4 ..-;;iiﬂ
7T .'l‘ i
] ﬁ.o:ﬁ‘.' 01—_;:-—:.5 ICE &
0.05_— .c': - . K L ¥
..l.:l‘.‘ l.. / p [
0 i ":.... ®. 0 1 1 1 | YI | 1 1 | | | III | | | I\ijl | | |
M T FUTTE PRET SYUTE SVETE ST T TE TR 0 1 2 / 3 4 5
0 05 1 15 2 25 3 35 4 4.
P, (GeVlc) Hydro calculation for v, P, (GeVie)
v, shows mass splitting expected from hydro flow !
’ ? Y 3) v 4) vV

Has the magnitude (and p; dependence) expected from geometry fluctuations
(and has different sensitivity to n/s than v, !)

QM2011 J. Schukraft


https://aliceinfo.cern.ch/Figure/sites/aliceinfo.cern.ch.Figure/files/Figures/mkrzewic/2011-May-17-triangularity_1020.gif

S Initial Conditions &

Comparison of

calculated eccentricities ¢, (geometrical shape, input to hydro)
&
measured flow v, (magnitude of flow, output of hydro)

show

large difference between geometrical models !

QM2011 J. Schukraft



Comparing v, with ¢_ &

oV, {2Ve{2) & v,{4}/c{4} - -
£ 52_{ Hei2h & Vadlend} smaseerorey v, & v5 ultra-central (0% —5%)
< e 0 V2, IAnl > 1.0)/e“5C(2}
% L0 v{4yeSSC4) e v{2, Al > 1}
" (V{2 + v {2ty | 0.04F
i b P 2 . | = V{2, lanl = 1} CGC
O V{2, IAn > 1.0/eW(2} [ ke T
04 .. © O v {ayenay L ’
- PP . s (V {2} + VAAY /(2" (4)) | by < g2 1 '
0.03| ’
0.02
0|||||||||||||||||||||||||||||||||||||II N TE TN NI NN AN AN FE N
0O 10 20 30 40 50 60 70 &C 0 05 1 15 2 25 3 ?-5“ 4 45 i 5
_ centrality percentile v, Fluctuations centrality percentile
"'E: V2 /82 & V3/83 o v 2, lAn > 1/eCEC2 ‘_I:,I-\ 1- ALICE Preliminary, Pb-Ph events at \:STN=2.76 TeV
04 ;Gc < K o] ALICE f(v,) @
W V{2, lAnl > 1We 7 {2} =081 = STAR preiiminary f(v )
o vp{2, lanl > 12} T i MC-KLN f(e,) Glauber
~ L —— Glauber f(e,)
0.3 O val2, lanl > 1Wed{2) %»0_6 - B PHOBW

'Flow Tomoqr._a\ph‘_;/" has the

0.2
/ potential to constrain geometry
0.1 . - - MC-KLN o, /<e,>
: Glauber improved precision on n/s Ciater o e
| | | | when comparing full hydro to measurements -
U[} 10 20 30 40 50 60 70 80 centrality percentile

centrality percentile QM2011 J. Schukraft



21”3 Chiral Magnetic Effect (svongpartyiatation) @

<cos(go + Q5 — ZTRP)> <COS(¢ ¢ﬂ>
R x10° 1010°
’E (+-) Same Charge l ;ﬂ (+-) Same Charge b
i i =]
z 1— I I s 8—
' —8~  —=— ALICE Pb-Pb @\/s,, = 2.76 Te{f l 3 @ - ALICEPb-Pb@\/s, =2.76 TeV
<=8 o
> ~
;_ﬁ 0.5_*_ %STARAu-Au@\.fs_wﬂ.zTev_ _____ » 6—* ~/= STAR Au-Au @S, = 0.2 TeV
I 2
S RHIC B T
- Oiyﬁw it e *
- 5! | : : : e
. . Preliminary
2 Ol
0.5 @ St B ek = 2 * o |RHIC
H] ¥ X o
I i 228 3
Prellplnary OWEW I W Y LY e oA
1 AN
0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90
Centralitv percentile Centrality percentile

Same charge correlations positive
B Opposite charge correlations negative RHIC : (++), (+-) different sign and magnitude

RHIC = LHC LHC: (++),(+ '@ me sign, similar magnitude
s Local Parity Violation

in strong magnetic Field ?
may decrease with \'s P




Charged Particle Ry,

PLB 696 (2011) 30-39

* 0-5% Pb-Pb \[S, = 2.76 TeV
© 70 - 80%

0 1 1 5 1 10 1 | / 15 1 | 1 1 zc
p_ (GeV/c)
Extrapolated reference
=> |arge syst. error
AAN 72 a7dA
Raa(pr) =

(Neow) (1/N_}) d>NZ7 /dndpr

QM2011 J. Schukraft
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Charged Particle R,,. Ingredients ‘@

‘t*;l 105 T T T T T T T T T T T T T T8 1‘108— ||||||| I ||||||| |_
m =g (&) 7
L = 10°H |
> 1 = B ALICE, Pb-Pb -
3 spectrum 2 L — . |
%’_ 10-1 pp p — = Q,. 105 _= : :== SNN - 2?6 TBV, | T] | < 08 ,- ]
o ¥ ﬁp— & o4 .
z g et Pb-Pb 4NN
. 10° g 10° ‘oo o =
Z 10* e I ALICE Preliminary_|
E -5 I 5 [t e oy |
- 10 . *3- Z 10 ]
o ALICE Preliminary “oo=, I -
= -6
& 10 oC = F —
= 107 *, ' o 107 %' —
. " 50 2 -
- -— I~ .'... 7
10°E- ALICE.pp, INEL, [n| <08 ) $10% o —
g0 s \S=7TeVv "“_. Z L . 0-50,?5 (x256) . ot ]
® \s=276TeV . 105 5-10% (x128) _|
107" ¢ vs=o09tev 2.76 TeV " [ 10-20% (x64) ]
1012 NemOEE S ' F+20-30% (x32)
- ———— } } !. !_!!”| } - 10' — - 30_40% (:(16)
£ total syst. uncertainties
g0 .. normalization uncertainties — * 40-50% (x8)
I3 10°  + 50-60% (x4)
c 0.1 — 60-70% (x2) f
® 1ol ¢ 70-80% (x1) pp reterence
5 ~ —pp - reference
E 10-13_ ] IIIIII| ] IIIIII| ]
1 10 10° 1 10 10°
p, (GeV/c) p, (GeVic)

Measured reference, still needs extrapolation for pr> 30 GeV
(but not in Vs => smaller syst. error)
Note: measured spectrum somewhat different than previous extrapolation
(Raa goes down, but stays well within old systematic error bands) QM2011 J. Schukraft



6 Raa: Results

- R, VErsus pr <Rpa>In pybins vers. Ny, *
I 1 I | I 1 I | I I I | | E -,_I_l_'_ | ' | ' | ! | ! I ! I ! I ! I T
ALICE, charged particles, Pb-Pb (o ALICE Preliminary
S = 2.76 TeV, |1 | < 0.8 [ e l ------ -
P | I M Bl i PHENIX -
] - B i
$ « 8 .~ p;4T7GeV |
® 4 N |
n B . .
} d 3 i
| fo
' o
e ] B
» : ’ _ ¥
® 'I | »20-40% e' ALICE, Pb-Pb,\'s = 2.76 TeV \
v ! #40-80% ALICE o a<p,<7Govi 4-7 GeV
1 | ALICE Preliminary 10° [ o PHENX4<p<7OeVe
— | | | | ] ] 1 1 1 1 1 1
I — 210 BT e T E—T 0 200 400 600 800 1000 1200 1400 1600 1800
p, (GeVic) dN,, / dn
Rise continues beyond 20 GeV ek
Gradual change of slope above 30-40 GeV . charged

with increasing pr
- less centrality dependence, less suppression

Note: centrality dependence is independent of reference spectrum !

|dentified particle Ry, (K/A):
- Interesting differences < 6 GeV
- Raa Universal > 6 GeV

16

o 2 a 3 8 10 12 14
p_ (GeVi/c)


https://aliceinfo.cern.ch/Figure/sites/aliceinfo.cern.ch.Figure/files/Figures/pluettig/2011-May-22-raa_dndeta.gif

T . IAA (PbPb/pp for near and away side Yields) .

Near Side
é | | [ I [ | . . : | : . | | | .I .I |

— - Near side ALICE preliminary

2_5: ...B...Gaﬁ!.:.’.q..s..p ......... 5...1..5...@.3.\!!.@ ............ p.r.aggﬁﬁ..ﬁ_pm — __
" w 0-5%fpp mi<1.0 T
B Pb-Pb 2.76 TeV T
2.0 __ ‘ 60_90% !l pp ........................................................................................ _:

1.5

)

L
N N NN N N N AN NN N A | —

1.0

0 . 5 ......................................................................................................................................
~ Points: flat pedestal @
B -

— Line: v, subtracted

I N A S SR T L
0075 4 6 8 10
pTassm: (GBVIC)
» Near-side of central events slightly enhanced !
Ian ~ 1..2 ... unexpected and interesting -Peripheral events consistent
» Away side of central events suppressed: with unity

Iaa ~ 0.6 ... expected from in-medium energy loss

Results from Correlations in ALICE - Jan Fiete
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Total Charm cross section

Charm R,,: Ingredients '@

—
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1 - Ry prompt charm = R,, pions for p; > 5-6 GeV
- Raa charm > Ry, @ for p; <5 GeV ?

Qualitative expectation: R,, Charm > R,, Mesons
- AE gluon > AE quark (Casimir factor)
- AE massless parton > AE massive quark (‘dead cone')

Needs quantitative comparison with quenching calculations

QM2011 J. Schukraft



Heavy Flavour muons *

R,A prompt D
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N - T systematic error of normalization

" Pb-Pb,\s,=2.76 TeV, 6 <p_D’ <12 GeV/c . .

B | | | ] 0 | ] | | |
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— {2

Inclusive Muon Ry, eV, 6 Gevicep <10 Gevic, -4<i<-2.5

Centrality

- single prompt muon cross section (c,b) pp @ 7 TeV

- scaled (FONLL) to 2.76 TEV
- Raa (P, centrality) with inclusive muons
Raa Muon > R,, Charm

Comparing Ry,-D and R,,-HFp via quenching models

the two spectra seem fully consistent

QM2011 J. Schukraft
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Inclusive electron sp?ectrum pp 7 TeV => Good anaIyS|s check
Background 'cocktail' based on measured n*
subtract => heavy flavour electrons (c, b) c, b measurement in pp

consistent with pQCD (and measured charm!)

impact parameter cut => select beauty
consistent with CIQCD QM2011 J. Schukraft
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The J/¥ Saga
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® Can LHC solve the puzzle (measuring J/'¥ and Y families) ?
J J
g X Y”(3S) Y’(ZS) J/‘Iﬂ( Y Lattice QCD based predictions
of 'melting' temperature T
TJT, |11.2 [11.2 [1113|1.22 |1.5-25|3-5 (@ bit dated..)

= suppression only:

= suppression + recombination:

suppression for Y'(2S) =
Y', Y" ~unaffected, J/V less suppression than @

~ ¥, Y"(3S) =J/¥

11 J. c u raft
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https://aliceinfo.cern.ch/Figure/sites/aliceinfo.cern.ch.Figure/files/Figures/suire/2011-May-19-cJPsiCBFitFixed0-10_log.gif

S JI'¥ suppression: Results '@

Inclusive J/ R, ,080% = t+ 0.03 (stat.) + 0.08 (sys.)
< 1.2
o inclusive J/y in Pb-Pb \/sy, = 2.76 TeV, 2.5<y<4, p >0
1 -
0.8/
S E H
0.4 | 1

I[[l

0.2l @,‘t

- ALICE preliminary

40-80% 20-40% 10-20% 0-10%
centrality

Rather small suppression & centrality dependence

QM2011 J. Schukraft



G J|¥ suppression: Compared to.. '@

ng 14 = m ALICE (Pb-Pb\'% =2.76 TeV), 2.5<y<4, pT>O (preliminary) B§ 1.2 L RCP
o PHENIX (Au-AU\w'sTm =0.2TeV), 1.2<|y|<2.2, pT>0 (arXiv:1103.6269) o0 B A
12 2 Q A ey
AA ° v
] ? 0 8__ -
Phenix pup R
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0'4:_ £ [ = ALICE, 2.5<y<d, p_>0 (preliminary)
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Surprisingly (?) : less suppression than RHIC ! <141

Rcp(Alice/Atlas): suppression stronger at high p; 27 12

Caveats:

- JI¥Y (B) =®10% (LHCb) => Rpa(prompt) lower by = 0.05

- compare to Phenix e*e- ? => less difference, still significant
- shadowing(LHC) > shadowing(RHIC) ? => R,, goes up °

- cold nuclear matter suppression ?

Very intriguing, nevertheless ..

u  ALICE (Pb-Pb\[S,,, = 2.76 TeV), 2.5<y<4, p >0 (preliminary)
—— EPS09 (R. Vogt , priv. comm.)
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| |
40-80% 20-40%  10-20% 0-10%
centrality



G -
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Plenary:

Global properties: A. Toia

HBT:. A. Kisiel

Flow: R. Snellings

Raa: H. Appelshaeuser
|dentified Particles: M. Floris
Correlations (l,): Jan Fiete GO
J/Psi: G. Martinez Garcia
Heavy Flavour: A. Dainese

Identified hadrons

PID methods: A. Kalweit
/K/p in pp: M. Chojnacki
7% in pp: K. Reygers
Resonances: A. Pulvirenti
A/KO: |. Belikov

=, Q pp Pb: D. Chinellato
Raa A/K?: S. Schuchmann
p,®,0 pp: A. de Falco

Correlations & Fluctuations
Elliptic flow: A. Bilandzic

Triggered dihadrons: A. Adare
Untriggered dihadrons: A. Timmins
Dihadrons pp: Y. Mao

pT fluctuations: S. Heckel

HBT: J. Mercado

HBT K,® pp: T. Humanic

Heavy Flavour

HF u: X. Zhang

HF e: S. Masciocchi
J/VY pp: R. Arnaldi

J/V Pb: P. Pillot

D mesons Rys: A. Rossi

Experiments

Upgrades: T. Peitzmann
cross section pp: K. Oyama

Global & Collective

N, centrality: C. Loizides
'strong CP viol": P. Christakoglou
directed flow v,: |. Selyuzhenkov
elliptic flow high p;: A. Dobrin
elliptic flow PID: M. Krzewicki
Ultra-peripheral: C. Oppedisano
Diffraction pp: M. Poghosyan

Jets

Jet reconstruction: C. Klein-Boesing
Raa charged: J. Otwinowski
Raa 1% G. Conesa Balbastre

QM2011 J. Schukraft




[ Fensability study for a Muan Forward Tracker in ALICE |
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39 8 .
"é Conclusions

® Our Field has come a long way
= and we are just at the beginning of LHC,
< 6 months after the first Pb-Pb collision

® |n regions of overlap RHIC/LHC
= some signals are very similar
= some qualitatively similar, but quantitatively differef
= first hints of surprises 7 A

= Comparing RHIC & LHC will tell us more than & ther&iahe AT ;;;:;;zs

Run : 1371

&  RHIC and its detector (STAR/PHENIX) are g@®iF g

© In reg 1987 quetoLHC (I0\1 2001 me) 2011

Blg THANKS to the
CERN Accelerator crew
from ion source all the way toLH é%
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