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~ 1. Run 168665, Event 83797 |
Pb+Pb @ sqrt(s) = 2.76 ATeV  Time 2010-11-08 11:37:15 CET _}i EXPER|MENT

2010-11-08 11:30:46

Fill : 1482

Run : 137124

Event : 0x00000000D3BBE693

| CMS Experiment at LHC, CERN

cms

First Pb+Pb collisions at LHC

v Nov. 8, 2010
v sy = 2.76 TeV (14 x RHIC)

v Observed by 3 experiments
v ALICE, ATLAS, CMS
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ALICE physics publications (as of Sep. 26, 2011) (%%

arxiv date system

energy (TeV) observable published in *
0.9 charged particle dN/dn EPJC 65(2010)111
0.9, 2.36 charged particle dN/dv, mult. distr. EPJC 68(2010)89

7 charged particle dN/dn, mult. distr. EPJC 68(2010)345
0.9,7 antiproton/proton ratio PRL 105(2010)072002
0.9 pion HBT PRD 82(2010)052001
0.9 charged particle p; spectra PLB 693(2010)53
2.76 charged particle dN/d PRL 105(2010)252301
2.76 charged particle v, PRL 105(2010)252302
2.76 charged particle Ry, PLB 696(2011)30

2.76 centrality dependence of N, PRL 106(2011)032301
0.9 KO, ¢, A, cascade EPJC 71(2011)1594
2.76 pion HBT PLB 696(2011)328
09,7 pion HBT arXiv:1101.3665v1

0.9 pion, kaon, proton EPJC 71(2011)1655

7 Y arXiv:1105.0380v1
2.76 charged particle v;, v, Vs arXiv:1105.3865v1
2.76 angular correlations arXiv:1109.2501v1



Space-time evolution of HIC and global
properties
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Global properties of ooy f s
Heavy lon Collisions | P f

v N, E; > &g

v PID pyspectra > Ty, Br «'m 7 »
v Particle ratios = T, ug ¢ % z
v. HBT 2>V, T

v Flow (v,) - n/s, initial condition

Q: How different and/or similar these
global properties at LHC energy
compared to those at RHIC?



rrel ‘i. g

Tracking, PID B5 _g

Alice numbers:
1300 members

g 3 116 institutes ﬁ\]
B 33 countries
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HMPID
L3 Magnet
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Data samples, statistics

System | Energy | Trigger | Analyzed | fLdt
TeV) events

300M 5 nb-!
MUON 130M 16 nb-!
pp 2.76 MB 65M 1.1 nb!
MUON  ~9M 20 nb-! A
[PoPb 276 MB  17M 17 mb! | ITS (SPD, SDD, SSD)
" e PRL106 (2011) 032301 Triggers
g E + paa |  ©MB: based on VZERO (A
° Glauber fit and C) and SPD
08 _ + Centrality selection in
' et avrn,, 3

PbPb
= Amplitudes in the VO

5818 .
w0gr |88 | 3 scintillators
wE = Reproduced by Glauber
2 (]
° 2000 10000 VZEF:gog\omplitude (2?3?) mOdel flt

ALI-PUB-8808
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® N_,, E; give us an insight on
initial energy density

80 =20y=28

region of
interest

quanta emerging
from collision point
at speed of light

1 dE. (1)
tA dy

(£(1)) = Energy _ (EYdN _ 1 dN(@)
~—— receding Volume V tA dy
pancake dE dN
= (my )=~
dy dy

<mT >(t) =




part»

(dN_, /dn)/(0.5(N

-
o

Charged particle multiplicity; dN_,/dn

@ AA(0-5%)ALICE  ~ pp NSD ALICE

~ W AA(0-5%)NA50 O pp NSD CMS

[ 4 AA(0-5%) BRAHMS % pp NSD CDF

L ¥ AA(0-5%)PHENIX 0 pp NSD UA5 )
gl [ AA(0-5%) STAR  + pp NSD UA1

¥ AA(0-6 %) PHOBOS x pp NSD STAR
6 __ ‘‘‘‘‘‘‘‘‘‘‘‘
al- i —

N s ppP(PP)
2

B PRL1 05 ﬂ201 0) 252301
o | L1l

10 ﬁ (GeV) 10°

dN,/dn = 1584 = 76
(ANg/dn)/(N,r/2) = 8.3 = 0.4

— = 2.1 x central AuAu at Vsy,=0.2 TeV

— =1.9 x pp (NSD) at Vs=2.36 TeV

Stronger rise with Vs in AA w.r.t. pp

Stronger rise with Vs in AA w.r.t. log
extrapolation from lower energies

part>/2) \ Sy = 2.76 TeV

(dNy/dn)/( N

£, T =15 GeV/(fm°c)

L PRL106 (2011) 032301 ~ -
o (2011) O o~ 4
1 o0 © y
: o b ‘

rate -
3 { 4 o =i
6 < A
1 ‘# X
[« :
4_1&¢ -
- 0 Pb-Pb2.76 TeVALICE  © Au-Au 0.2TeV |
ol * ppNSD 2.76 TeV 11
[ % pplnel 2.76 TeV i
0 00" 200 300 400

(N

~

o
o
=

Very similar centrality
dependence at LHC & RHIC

= After scaling RHIC results (x2.1)
to the multiplicity of central
collisions at the LHC

N
(dN,/dn)/({ Npan)/2) \ Sy = 0.2 TeV
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Energy density from E;

*
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ALICE (from E""" f
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* From RHIC to LHC:

2 ~ — increase in dE;/dn per

%, participant pair by a factor 2.5

) — Similar centrality dependence
0 y —

g

ﬁ . Ener%/ densﬂty of the medium

S  from Bjorken formula

©

" 1 dET 1/3

. = R=1.12A
BEIAR dy fm

Where t = (unknown) formation
time

£, T =16 GeV/(fm’c)

* = 3xgpT at RHIC
. RHIC et =5.4+£0.6 GeV/(fm2c)
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® To characterize the global
properties on expanding source;
introduce common “symmetric”

velocity field, “radial flow”.

expanding

source
pure thermal { N
source

i Pt

1/py dN/dpy
1/pr dN/dpy

Pt



Hadron PID in ALICE

s b s R U S SR

 PID in the central barrel

= dE/dx in TPC
v Up to 159 samples
v Resolution ~ 5%

= dE/dX InITS

A

0.4— £ 7 ALICE Performance

v' Low momentum reach
s F 15/05/2011

= Time of Flight by TOF
v' 30 separation: °’3—:E|' TOF PID - Pb-Pb,\[s,,;=2.76 TeV, min. bias
/K up to 2.5 GeVic T e R R R R A S W
p (GeVic
p/K up to 4.0 GeV/c

~
(=]
o

) 200 E '\ 2OE TR ALICE Petférinance §E F
c F .} TR Pb Pb,\ sNN =2.76 TeV mln bias| & coof @
= - . e : o - &
' C RV A\B .‘d P 1&/05/2011 > r 10°
_e 150 . A ! "f E ,.‘: 3 ‘ I S Pl = :_ ALICE Performance
< - 3\ ' g 37F o 2/6/2011
- .‘,‘;... : s, ‘,*;._.i = - _ ITS stand-alone tracks
g) — PbPb @\'s = 2.76 TeV (2010 data) 102
.(7, 1 00 w :j_.. i E . .
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o
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IR IR
0.2 0.3 1 2 3 4567 10 20 o T
p (GeV/c) 107 1 p (GeV/c)
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Identified hadron spectra

o o
>§ Elyl <05 ’§ Cly| < 0.5
3103? @. 3102:_ A @.
g CER Ty s T
1oL
10§_+0-5% ——us Tk E
- —— 5-10% 7 , Sy -
n ::10-20% e ‘h.a! 1§— i
1 = 2&232 TC- !Ea % - —— 30-40% K
C  —s— 40-50% h <f-\ - —=— 40-50%
- —=— 50-60% ~ -0* o | —— s50-60%
10 §_+ 60-701% : statistical Iand systematif uncertaintiesI 10 E —-—I 60-70%I | | | stlatisticalland syTtematic uncertalinties
0o 05 1 15 2 T2 3 0 02 04 06 08 1 12 14 16 18 2 22
P; [GeV/c] P; [GeV/c]
— 10%E
. . . ~ -yl < 0.5
- Combined analysis with 5 F o)
ITS, TPC and OF ZT"%H'O piiELL“fl'i‘?ﬁY
. . o[> ' "
* Lines = blast-wave fits ©
=Integrated Yields 1
=~ Average pr
L
= Parameters of the "
SyStem at the klnetlc : :2z:$2 statistical and systematic uncertainties
e e
freeze-out (TfO’ BT) 10% 0.5 1 15 2 2.5 3
P; [GeV/c]
ALI-PREL-2713 14



T, (MeV)

Identlfled partlcle spectra

J— Ko
8 [ i)“- ALICE, Pb- Pb\f_ 2.76 TeV
3 | e,
i) 10 f“ QQ"%,‘ Curves: Hydro (arXiv:1105.3226)
0.2 r . '
LS
—— Au-Au, pp, 0.2 TeV, 1, K, p *
045 — POPb.276TeV,n K, p _ &_\*‘*é/ Il;lyd‘;'ot
. R} / RHIC | rediction
@ e
= -+
ol QI Copy iy | mmesterreesty sy RHIC
Preliminary ntra/it % **’ a‘?{-_
0.05 |- 1 4 47 ¢ RS 4
i eSS
Blast Wave Fit ( \ =
o ] | | ] e “
0 0.2 0.4 0.6 :
<B>(c)
ALICE Preliminary
r 0-5% most central
101lllllllllllllllllllllllllllll
0 0.5 1 1.5 2 2.5 3
N . p. GeV/c
Very significant changes in slope compared to RHIC T

Most dramatically change for protons

Very strong radial flow, g = 0.66 (10% higher than RHIC)

Even larger than predicted by most recent hydro .



Baryon to meson ratio: A/K,°

ow L L D D L T ow 3 TR DAL B B LI S BN L LI LA EELEL LR A
X 2.5 Pb Pb at \/SN =276 TeV IY|<0 75 X F Pb-Pb at\ Sy = 2. 76 TeV, |y|<0 75 X
2 —&— 0-5% centrality 7] z B e i
- 2 —=— 20-40 % centrali i = ]
oL —¥— 40-60 % centralig - 25% e ‘ : goséo % ggg{:g::{y i
" Preliminary —+— 60-80 % centrality - 1 * Yo
‘ —e— 80-90 % centrality : data points include stat. errors
_ —e— (ppat\s=7TeV) | 2 Bralimi estimated syst. error ~10 % -
1.5} R —+— (ppat\s=0.9TeV) - - Freliminary i
i » A data points include stat. errors | 3 3;{@5‘0 /ALf‘e':é‘ dzé)vs)nGcgr\r/ettll})/ nA 1
i .A.':'|I|" estimated syst. error ~10 % 15F .A,'A'.A‘A: Ak & 0-5%  centrality ]
1 :_ . YTy - N [ A A, o 60-80% centrality |
s v e —A— N
i ’ P00 v i 1E 2, a ]
. - 2 —a ]
0.5 o :gozeot*¢§:;: . —v—E‘E N 3 .0 e 0$_‘¢’_‘ A -
’ B -4 . ™ ¢ —
I ° —& ¢ 1 - O P ]
X g e i 0.5 o Foaar ¢
0 -l 11 I L1 1 1 I L1 1 1 l 11 1 1 [ 1 1 1 1 I 11 1 1 I L 1 1 I I i : ,-8-,-8-.- _o- _¢ — __¢_ :
0 1 2 3 4 5 6 7 8 0 B 1 ' I 1 I 1 A I L I A 1 L I I L 1 A I l 1 A I ' l 1 L 1 A I 1 ITAI_I I 1 I 1 ]
p. (GeV/c) 0 1 2 3 4 5 6 7 8
Baryons more abundant at P (Ve
intermediate py - Enhancement stronger

Baryon/meson ratio increases ~ than at RHIC

with centrality » Maximum of A/K slightly
pushed towards higher p;
than at RHIC

= higher radial flow?

— Consistent with
recombination and/or

strong radial flow.
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® Particle ratios;
access to the chemical
properties of matter
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It

1.3

K-/K*, pbar/p ratios

ALICE Preliminary

0-5% centrality
1.2

1.1
1
0.9
0.8
0.7

0.6

llllllllllllllllllllllll IlllIllllIllll

0.5

—@— \/S,, = 2.76 TeV (ALICE Pb-Pb)

——4— \ Sy = 200 GeV (STAR Au-Au)

—F— \ Sy = 200 GeV (PHENIX Au-Au)

e
O——>—1

] |

v/nt

ALI-PREL-8993

K/K* o]

~1.0 for
all ratios
at LHC
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Comparison with thermal model

o 5 DU A R z N T N P
© Pb-Rb \syt2.76 TeV 1
ol S S T N 3
g [ * . B G
o & z ARIGE b o
~ ' i Preliminary | § o
I BaHan B

102 =t I Data ALICE 0 20% (prel!mlnary) —*—_*—i
S A

A I—1 64 MeV n=1 MeV L

10-4 : : : 1

-t

K'nt Kix pint Pl Sl Bl Qitt Qv

All yields, except protons, follow thermal model prediction for
grand-canonical ensemble and T_,=164 MeV, ug; =1 MeV.

= Measured proton/pion ratio below thermal model expectation
= Strange particles perfectly agree with thermal model expectation
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Temperature T (GeV)

02

0.15

01

0.05

Center of Mass Beam Energy \féNN (GeV)

5400

20

5 1

Pb-Pb (2.76 TeV)

partonic phase

LHC

0-20% central

Model: MIT bag/QGP gas
A Chemical freeze-out data
Fit to freeze-out data

O  nucl-th/0511071, Andronic et al.
- Freeze-out at n = 0.12 fil

tMseimicnImriay
.-
.,

SPS AGS SIS

SUINESOS0ONEY/

G

//BUNXE }

0.01 01

1

Baryon Chemical Potential ug (GeV)

Braz. J. Phys. vol.37 no.2c Sdo Paulo June 2007

http://dx.doi.org/10.1590/5S0103-97332007000500024

N. Xu
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® Extraction of source size “R”
using quantum interferometry,
HBT.

How much volume and life time?

C. = P(p,,p,)
i P(p,)  P(p,)

_ 2
peﬁr (q)‘
=1+ Aexp(-R’q)

=1+

Particle emitting source



Spatial extent of the particle emitting source extracted from

HBT correlations side \

interferometry of identical bosons

— Two-particle momentum correlations in 3 orthogonal

directions > HBT radii (R.q, Rsiges Rout)
— Volume: x2 compared to RHIC

— Lifetime from R

long*

40% higher than that at RHIC y

Rlzong(kT) =

7T Ky(mr/T)

mr Kqi(mr/T)’

400 —————1————
! E895 2.7, 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

B2

W

(&)}

o
T

3
ROUtRsideRlong (fm )
N W
o o
o o
elxXxmp>»

A

50F

Phys. Lett. B 696 (2011) 328

ALICE: PLB696 (2011) 328

0....500..

1000

: .1500. _—

2000
@N /dn)
ch

7, (fmi/c)

12

10

s

long
= mT:“Jﬁ*Tlﬂuml

ol:l#ll>>:

T

T T

PR NS ST VRN AT SN ST SN N ST TN THU S SN SR SU N T

Phys. Lett. B 696 (2011) 328
WAL A SR B oA A AR B
E89527,3.3,38, 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 i %@ %
A

ALICE: PLB696 (2011) 328 ]

2 4 6 8 10 12 14
1/3
(@N_/dn) -



System size vs. multiplicity

 HBT radii scale linearly

with <N>"3 in pp and | k)=04 GeV/cy-_:’.’.;.;:, - ALICE preliminary__',
PbPb, but with different _ | Pl P
slopes. £ gt | £
+ HBTradiiin PbPbvs. 9F | ,.o%" of
trend from lower A
energy AA: 1t R’_&&;—_{:_._‘_,,_._.,_,,_-,,-,_.'A;.;;.;;.;;-:;-::-t:-::-:i—‘.i-ii-ii-ii'i?‘-f~-<-'~»‘--'
— Ryng: Perfectly agree I —TI
— R, 4e: reasonably agree (dN_ /dn yie (dN_/dn e
— Rt clearly below the _ e STAR AuAU @ 200 AGeV
trend : & STAR CuCu @ 200 AGeV

— v STAR AuAu @ 62 AGeV
£ o STAR CuCu @ 62 AGeV

o * CERES PbAu @ 17.2 AGeV
o¥ S A ALICE PbPb @ 2760 AGeV

™ ALICE pp @ 7000 GeV
* ALICE pp @ 2760 GeV
O ALICE pp @ 900 GeV

A STAR pp @ 200 GeV
--- fits to ALICE pp
--- fits to AA @< 200 AGeV

< dNCh/drl )1/3
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R, (fm)

Rge (fM)

Riong (fM)

o

@

|||||||||||||||||||||||||||

A E89527,33,38,4.3GeV a) ]
A NA4987,125,17.3 GeV :
|

CERES 17,3 GeV

% STAR 62.4, 200 GeV b) |
| O PHOBOS 62.4, 200 GeV 1
o]

ALICE 2760 GeV

et o

------ KRAKOW c) |
| —— - HKM 1

— — AZHYDRO R
—-— HRM o~

1/3
(dN_/dn)

ALICE: PLB696 (2011) 328

2 4 6 8 10 12 14

HBT vs. Hydro

« Behaviour of all 3 radii in qualitative
agreement with hydro expectations

* R,,/Rsige: SOMe model cannot

describe the data.

@ PR A A B B B

©

Kz - /! ~ d)
m - -
\51.4: /r'>’t*~——l

o} [ . . _
oC 1_2_// \ i

'/ 09 \ '
_ . ]
i 00!! ! j
0.8 .

KRAKOW
=== HKM .
0.6 = = AZHYDRO .
- == HRM :
040204 06 08 1

(kT) (GeV/c)
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® Anisotropic flow;
sensitive to the early time of

collisions, pressure gradients,
and EOS.




Elliptic flow; v,

most penpheral o
s ]

dN/d(¢ - ¥,) abitrary scale

PP 0 ,23 A0} N —
¢ - ¥, (raaian) -1 0 _5 O 5
X (fm)
dN dN
(P, 03 b) = (14 2v2(pr; b) cos(2p) + ...)

prdprdydy 2mprdprdy
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V, VS. Sy

PRL 105 (2010) 252302

008 j r 1y | | | Wl

0.06 |- ; L -

. : L n

0.04 |~ 1 G “ -

- Y L 'm N

0.02 |- - ® ALICE -

- ; ¥ STAR .

< 0 e < PH(‘)I?()..\' ﬁ-:

- [] PHENIX -

-0.02 |~ B NA4Y —

- O CERES .

-0.04 |~ + E877 =

- % EOS .

-0.06 |- f A E895 —

- ¥ FOPI .

-0'08 — | - llllll 1 1 llllll 1 1 llllll 1 pL_0 1l ll:
1 10 107 10° 10°

ay (GeV)
« At LHC, p; integrated v, mcreases by 30% compared to RHIC

data at \/SNN_ZOO GeV.



p+ dependence of v,
RHIC vs. LHC

* Vv, vs. p; does not change within uncertainties between Vs ,=200 GeV
and 2.76 TeV

— 30% increase of p; integrated flow explained by higher mean p; due to
stronger radial flow at higher energies

A 0.3-llllllllllllllllllllllllllll'lllllllllllll'llllll-
S; - [® 10-20% -
¥ oasf | L i @ :
0.25 '10-2003 (STAR) i
[ | @23 20-30% (STAR) ] -
~ | 30-40% (STAR) .
0.2 ] ]
0.15F o fl' kﬂ#}, | ' R
- ,_i/ . X KA RRRE o A
C ‘. ’i * *'/ G&&?M :
0 1 - ; ’ ’_,§', .
- Wy
L “.i’
0.05F gt
-
0 05 1 15 2 25 3 35 4 45 5

P, (GeV/c)
PRL 105 (2010) 2523%



Identified particle v,

)
10-20% 40-50%
N [ 0 0 - =
=" FALICE preliminary, Pb-Pb events at\ Sy, = 2.76 TeV > [ ALICEl.prehrgmar);, Pb-Pb events at\ sy = 2.76 TeV
- centrality 10%-20% 0.3k centrality 40%-50%
0.3+ (CGC initial conditions) '

@5 V,{SP, Anf>1}  (/s=0.2) i Elfé vz{SéF; lAn|>11 }
mK*, v {SP, An[>1}  -hydro LHC - BK ’st{,p ,LAHI? }
=p, vszP, |An[>1} ~-hydro+UrQMD LHC - [P, v,{SP, |An[>1}

0.2

0.1 “ (CGC initial conditions)
i (n/s=0.2)
| ~hydro LHC
1 ~-hydro+UrQMD LHC
O P TR | P STT NU S ST N T SO SO SN Y S S N

0 05 1 15 2 25 3 35

L ALI-PREL-10622
ALI-PREL-10626

« Stronger radial flow - more pronounced mass
dependence of v,

= Hydrodynamics predictions describe well the measured v,(p;) for
and K.

= Disagreement for anti-protons in the more central bin
v' Larger radial flow than in the Hydro model

v Rescatterings in the hadronic phase play an important role (arXiv:1108.5323)
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Higher order harmonics; v,
arXiv:1105.3865

Alver, Gombeaud, Luzum & Ollitrault, Phys. Rev. C82 034813 (2010)
e v, Glauber 1/s=0.08
0.1 ....v, CGCys=0.16
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— V3 has weaker centrality centrality percentile
dependence than v, . > | Centrality 30-40% Model: Schenke et al, hydro,
— When Ca|CU|a_ted w.r.t. partICIpant S ngg {02 Glauber init. conditions
lane, v; vanishes due to 0al ® Vi{%; oo an>10 el
[T vy e
luctuations. PANSEN
| =V, (/s =0.08)
= V; (/s = 0.0) 8 S i @ i
pr dependence for v,, Vs, Vg, Vs 021 — v ws=009 g8 2=
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Quark number scaling for v, and v,

Vo/n

0.15 ] ALICE preliminary, Pb-Pb events at \ s, = 2.76 TeV < 0.06 L ALICE preliminary, Pb-Pb events at \'s,,, = 2.76 TeV
centrality 10%-20% ;,, F centrality 40%-50% f f
[ [S]7 v, (8P an1) 005F gy = % ﬂ‘{ ik H
0.1 K. v,iSP. ian>1) 0.04F Ev2K i : .
- [w]P, v,{SP, Jan>1) . [mv.(2p i .i L&
i3 F 0.03F ;
et :
: sttt 0.02F jEod
0.05 |- ALl : a2
1 .‘.A..- = 0.01F o ;i
i "Ll F i
L v, © of V3 o
O-—i.:'-.' I S R S SR 0 01: ........................ e Fesietyy gy
0 0.2 0.4 0.6 0.8 1 0 01 02 03 04 05 0.6 07 08 09 1
(mt-mo)/nq (GeV/c) (m mo)/n (GeV/c)

'+ v, scaling with number of constituent quarks.
— Holds for = and K.
— Again, anti-protons do not follow the scaling.

* Breakup more pronounced for more central
collisions
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2<p <2.5GeVic

C(Ap, An)

C(Ad)

ratio

Fourier decomposition in di-hadron corr.

3< p <4 GeVic Pb-Pb 2.76 TeV

0-10%

Pt T « Extract 1D Ag correlations by integrating the
D C(An,Ap) in 0.8<|An|<1.8 range and do a

Pb-Pb 2.76 TeV, 0-2% central

Fourier decomposition

e]

Centrality
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1
C(Ap) = ﬁ C(An,Ap)<1+2) v  cos(nA
AP = 5 ., COnAD) E (nAg)

5+ ;
1 — Centrality
—-—40-50%
4T e 20-30%
T N 10-20%
3T —2-10%
——0-2%
27 2 <pl <2.5Gevic
T 1.5 <p’ <2 GeVic
1+ -
I
0—+=8= Il 1 - ——— ==
| | | | | | | |
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n

* 5 components describe completely the correlations at large An

and low p;

= Strong near-side ridge + double-peaked structure on away side

arXiv:1109.2501



Summary

v First data in Pb+Pb collisions at 2.76
TeV by ALICE provides an important
baseline on global properties.

— Smooth transition from RHIC to LHC.

« Hotter, Larger, Longer, less ug, similar v,...

— Many global observables are affected by the
strong radial flow at LHC energies.

v' Enter the new era to study hot and
dense matter at LHC energy, i.e. era of
precision measurements by many hard
probes.
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For example...
Bulk particle production with jets

=y I lezzle )|
T\'/iré/l.ixpenment at|LHC, CERN \

atarécorded: SunNoy 14 19:31:39 2010 CEST
Hun/Event:.151076 | 1328520
umi.section: 249+

_\
e

‘Jet 1, pt: 70.0 GeV/| |

Pb+Pb @ sqri{s) = 2.78 ATeV
2010-11-08 11:30:48

Fill : 1482

Run : 137124

Event :

Jet 0, pt: 205.1 GeV

Lost energy is used for the low p; bulk particle

production at large angle (by CMS).
Q: reheating the matter?
Need to explore bulk properties with jets (No. of jets, jet axis)
Also jet quenching in high multiplicity events in p+p.
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BACKUP
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* | would like to thank Francesco Prino
(ALICE) for his nice set of slides at
SQM 2011.
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