


‘5 Exploring QCD at high temperatures

Quark-gluon plasma
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Size: 16 x 26 meters
Weight: 10,000 tons
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Bulk properties
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Bulk properties

Collision system on the slide
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65;1 dN ,/dn versus \s

dN_/dn versus s Relative increase in dN_ /dn
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Centrality dependence of dN /dn
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¢ Centrality dependence of dN_/dn
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¢ Iransverse Energy
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dependence
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¢ A

« Consistent behavior for E_and N « Both increase with energy
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Charged particle spectra
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‘G Charged particle spectra
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f; Nuclear modification factor (RAA)
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& Nuclear modification factor (R )
* AA

L
ALICE Preliminary

HAA

]III.|

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

1 e 4=p <7 GeV/c
107~ 5 pHENIX4< p, < 7 GeV/c

| I | | | | I | I | I | I | i | I | 1
0 200 400 o600 800 1000 1200 1400 1600 1800

dN,, / dn

—

—

(1/N44) g2 “f"’i’ifd;r;dp
Neon) (1/N.;) d*N2 [ dndpr

Rya(pr) = {

Pb+Pb

Christine Nattrass (UTK), Workshop on Non-Perturbative QCD, June, 2011



ﬁTOO e I B B
= 600 [ PP@T7TeV. -
E_ E
— 500 =
© - =
C 400 ALICE performance —]
O - TPC dE/dx ' workin progress
8 300 E_ 0 =5-6% No vertex cut ! _E
o 200 & E
|_ __ i T

I
1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1

-3 -2 -1 0 1 2 3

dEdX distribution (ITS signal, truncated mean) | Entries 148725

Rigidity (GeV/c)
-E-?OO_ T "7 Tpp @ 900 GeV (passd) | —.102
é" N ITS standalone E
5600 Cuts: chi2<10, DCA<0.8, 4+1 (TS pts —|' 4 B T
% p 1] 1—
:‘7300 . Vertex detector 1 -
° ~\.py(min)<100MeV/c 7 40 i
400 B T — 3 08—
. 1 - L ALICE Performance
300 = = p+p at s = 900 GeV (2009 data)
2000 e 1 U= TOF
: g - 150k channels!
100 - L
- € Ty - 04l o =90 ps
C 3 i | TSy [ TR Pl b b b b b by 1
0 e ] O 05 1 15 2 25 3 35 4
momentum [GeVic] momentum p (GeV/c)
—
Christine Nattrass (UTK), Workshop on Non-Perturbative QCD, June, 2011 pp 17



¢ Identified particle spectra
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p/p ratio in p+p collisions

P/p ratio
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6;‘ |dentified Particle spectra in Pb-Pb collisions
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‘ |dentified Particle spectra in Pb-Pb collisions
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Strange particle spectra
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Strange particles 1in pp collisions
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¢ Stranger particles
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¢ Particle ratios in pp collisions
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. 0
¢ Baryon anomaly: A/K”_
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Heavy flavor spectra
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& Non-photonic electrons

Beauty + Charm Beauty Electrons
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Charm cross section
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& Charm nuclear modification factor
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= : .
¢ J/¥Y nuclear modification factor
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¢ Conclusions

o Charged particle multiplicities and transverse energy

 pp: higher than model predictions

« Pb-Pb: higher than model predictions, centrality dependence similar to RHIC
« Charged particle spectra

« pp: excellent PID measurements to low p_, measurements of p/p ratio, failure of
statistical models

o Pb+Pb: suppression greater than RHIC, comparable suppression to RHIC at same
dN  /dn, failure of hydro models to describe protons

« Strange particles
 pp: models fail significantly

« Pb+Pb: baryon enhancement, A & KOS suppression similar

o Heavy flavor

e pp: charm cross sections measured, separation of charm & beauty

« Pb+Pb: suppression of heavy flavor similar to charged particles

—
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Many results not covered

HBT correlations

Hydrodynamical

flow

Di-hadron corre]

lations

Charged track jets

Neutral mesons

e Resonances

Diffraction in pp

o Ultraperipheral Pb+Pb
collisions

e CP violation

 p. fluctuations
T

—
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¢ Backup slides

—
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p+p collisions




¢ The ALICE Collaboration

I\J LA

ltaly

~1000 Members
63% from CERN
member states

~30 Countries
~100 Institutes

~150 MCHEF capital cost
(+magnet)

France

Germany

/2 US ALICE

11 Institutions53 members (inc. 12 grad. Students)

L & ‘ Cal. St. U. —=San Luis Obispo, Creighton
Il University, University of Houston, Lawrence
N Berkeley Nat. Lab,Lawrence Livermore Nat.
“ Lab, Oak Ridge Nat. Lab,Ohio State University,
s e ot e ¥ ) - Purdue University, University of Tennessee,

EXPERIMENT : ] ALICE Collaboration (04/2008)}

Wayne State University, Yale University
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EMCal

Current coverage:
An=1.4,A0=39° (R=0.3 max)
Full calorimeter installation scheduled

for 2012

@ Lead-scintillator sampling calorimeter SERAX
@ 13 k towers [{ ] ek \“\\\,&\‘
o Each tower AnXAp=0.014 X 0.014 Tt }}}}\'}“
@ Shashlik geometry e\ V-
@ Avalanche phototodiodes | e
@ An=1.4,A¢=107° L N
s o(E)/E=0.12/NE + 0.02 ' -

Christine Nattrass (UTK), Workshop on Non-Perturbative QCD, June, 2011



‘@ - ALICE detectors and acceptance

Central barrel-0.9 <1 < 0.9
@ Ao = 2x tracking, PID (TPC/ITS/TRD/ToF)
@ single arm RICH (HMPID)

)
@ single arm e.m. cal (PHOS) <,
o
@ jet calorimeter (EMCal) £
%ﬁ
Forward muon arm-2.4 <n <-4
@ absorber, 3 T-m dipole magnet
5 tracking + 2 trigger planes

Multiplicity detectors-3.4 <n <5
@ including photon counting in PMD

Trigger & timing detectors
@ 6 Zero Degree Calorimeters
@ TO:ring of quartz window PMT's
@ VO:ring of scintillator Paddles

=
(=]

1 [ %]
(=] T 1 | 1T 1 | T 1 | T 1 | 1T | I

[==]

[=2)

.

ALICE detector n acceptance

 TPC (full tracking)

f SPD inner layer
' VOA

I I I ) ) )
MIl.L'_LL'..Ll.'L!.'J.L..'LL'J.lL..'LL']lI...'.L'LLIJ.'_n_lLl_Ih_n_LlJL_._I W

o

Beam
pipe

X |||||0|| ||l| n.
Pseudorapidity n

Il
LN

ALICE TPC

= -In(tan(e/2))
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2 Charged Particle R
A AA

é I I I I | I I I I | I I I I | I I I I
s 0-5% Pb-Pb \/s,, = 2.76 TeV

= 70 - 80%
1][};{ ....... - % ....... T—

N T
: . 7 [t
i . L £ 1 + i
- E 3
PLB 696 (2011) 30-39
©-1 | | | 1
O 5 10 15 20
P {GeV/c)

Extrapolated reference
=> large syst. error

(1/N4D) d*N42 [ dndpr

R —
4(P1) = P2y 2N?? [ dndpr
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Elliptic flow at 2.76 TeV

Phys. Rev. Lett. 105, 252302 (2010)
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http://prl.aps.org/abstract/PRL/v105/i25/e252302

Elliptic flow at 2.76 TeV
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http://prl.aps.org/abstract/PRL/v105/i25/e252302

;;: dN /dn in Pb-Pb collisions at Vs =2.76 TeV
NN

I\/Ieasured chh/dn =1584 £ 76 (Sys.) PRL, 105, 252301 (2010)

CI). —ASW-like (2.=0.26) : ! ' geometrical scaling
o L Levin et al. ' | 1 corr., saturation
ch ﬂi:;liﬁit a | : . strong gluon shadowing
. ' ; . corr., RDM
|_Sarkisyan et al. ' ! ' CQM + Landau hydro
| Saetal. ' : ' corr., PACIAE
|_Porteboeuf et al. . : . EPOS
_Mitrovski et al. : : . corr., URQMD
| | okhtin et al. ._-_@_. | ' corr., HYDJET
:JK::;z:te:Iet al. ®€9_4 : I ' saturation
L al. i | 1 data driven, limiting frag.
—Humanic @ : ; . corr., NN superposition
L_Fujii et al. : : . fcBK evolution
_Eskola et al. | ' | ' corr., EKS98 + geom. scaling
_El_et al. \ J | i Corr., BAMPS
| Dias de Deus et al. : @ ! : . Percolation
| Chen et al. : @ ' Corr., AMPT + gluon shadowing
Capella et al. | @ : : ' DPM + Gribov shadowing
L Chaudhuri @ . . 1 log. extrapolation
- Bzdak : @‘ : : . corr., wounded diquark model
jumet : @ : ! \ data driven, limiting frag.
opp et al. . @ ' ! ' corr., DPMJET I
|_Topor Pop et al. : ' |—@—< i HIJING/BB v2
__Armesto et al. ' @ : | gOSrKA
j:::ﬂtﬂ;i"t al. ' @ : : . corr., log extrapolation
2 ! : , geometrical scaling
juﬂri:ﬁ&: » | ' i ' corr., rcBK evolution
[ I | O T I I R T T B T T S CIOI'I'I., |(’)gi5|tiCIEVP|UEiOrII eq' Ll

Monte Carlo,
coherence via
collectivity,
strong gluon
saturation

Saturation
ideas

Data driven,
limiting frag.

0 1000 2000 3000 4000 5000 6000
Compilation from N. Armesto
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Miscellaneous:
superposition,
WNM, diffusion
eqgs., DPM +
shadowing/
percolation

Pb+Pb
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