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2 ALICE experiment at LHC

designed to cope
with very high
charged-particle
multiplicity
dN_ /dn = 38000

3D tracking with
many points

moderate B=05T

thin materials
for low-p_particles

uses all known PID

techniques
dE/dx, TOF, transition
radiation, Cherenkov
radiation, calorimetry,
muon filters,
topological decay
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rojection Chamber (TPC) — dE/dx

the largest TPC ever built HV electrode (100 kV)

radius 845 — 2466 mm p— _____ -
drift time 92 us
gas volume 90 m,
readout pads 557568
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PID via time-of-flight
technique (o ~85 ps)

performance better than

design (o < 100 ps)
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Time-Of-Flight detector (TOF)

radius ~370 cm
azimuthal acceptance full
detecting element double-stack MRPC
MRPC time resolution < 50 ps (test beam)
readout channels 157248
2 ° s ‘ Pb-Pb (0-10%
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arged-hadron spectra (negative)
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arged-hadron spectra (negative)
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: kinetic (thermal) freezout temperature in the model
no more elastic collisions — fixed spectra




“Charg

ed-hadron spectra (negative)

S @
X s
i - : —_ N.go
0 prmny o #ﬁﬂi negative particles — 0-5% most central
-7 MOSL centra 1T" i Ku = K —
ﬁﬁ% S | &6 ¢ & ALICE, Pb-Pb,\ sy = 2.76 TeV
ﬁﬁ S ] 0 oo PHENIX, Au-Au,\ s,, = 200 GeV
*ﬁ 210° :—4"""‘*-.,’ #% STAR, Au-Au,\ S, = 200 GeV
107F F ¢
_ i ¢
i %ﬁ —+— ALICE, Pb-Pb,\'s = 2.76 TeV g % B ®
—— STAR, Au-Auns = 200 GeV — ) %’%& “,
| l mllam‘PHITNIX;Au-T\u,\IS=2|OO G‘eV }‘ ,:E‘ -» .
0000608 TisiAieis 2 a2 TI102F o™iy, o
p, (GeV/c) o | ‘. T .
| T K ﬁﬁ’ﬁ-n D%, v,
B i -U' - O O '.-_._ »
5 | @ = | e SR e Tee
1 F ALIGE Preliminary ﬁ#ﬁﬁ prd 10E ** "o - I:|+ *tii
50—5% most central D$$$$Q§H> Eldc' E +* ob000gQg O g g - O o :ti
- 0Lt a o O
e L ORgO i
107F ot ; : g-
q;++ DD O
I +++! -I E_ - d] -
102k +++ ——+— ALICE, Pb-Pb,\'s = 2.76 TeV - - H 5
- ¢ —=— PHENIX, Au-Aux's = 200 GeV - ALICE Preliminary s A
e s - 0-5% most central o
pT(GeV/C) 10—10|||E:)|5||||'|1||||1|5|||||2|||‘|.2|5||||3
K/mr, p/m: similar trend at RHIC ' ' (GeV/c)
p/m saturates at higher p_than at RHIC pT
— stronger radial flow?

STAR, PRC 79, 034909 (2009)
Roberto Preghenella PHENIX, PRC 69, 03409 (2004)




" Particle-antiparticle production

positive spectra are very similar to negative ones
positive spectra in backup slides

ALICE Preliminary
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mean p_increases linearly with mass
mean p_increases with dN_/dr (i.e. collision centrality)

mean p_ higher than at RHIC for similar dN_ /dn
— harder spectra, stronger radial flow?
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Blast-Wave global fit to /K/p
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icle-antiparticle production ratios
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..T and p/rr production ratios
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: chemical freezout (hadronization) temperature in the model

no more inelastic collisions — fixed chemical composition




N - Conclusions

ALICE has measured transverse momentum spectra of
identified charged hadrons in Pb-Pb collisions as a
function of collision centrality

Spectral shapes and average momenta seem to indicate a
stronger radial flow that at RHIC
B3> ~10% higher

Particle-antiparticle production ratios consistent with 1
M, is close to zero at the LHC

Integrated K/mr and p/mr production ratios similar to RHIC
(when proton feed-down is taken into account)

p/1r ~0.05 difficult to understand in thermal-model
predictions with T =160-170 MeV
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entrality selection and measurement

0 T T B
&

o + Data 2

: W 102 ]

centrality —— Glauber fit m

0-5% g E

| 10 1 T 2 :

(central) MM ]

0 1 =

60-70% :

(peripheral) 2| &8 30 2 e .

107 "ci’ % “?P % :‘E % —=

§| 3 & e % S 3

10—2 |||||s||||||l|||l|||:|||||||l||||l
0 5000 10000 15000 20000
VZERO Amplitude (a.u.)
CGHU‘HH[}’ chh /d”f} <Npart> (chh/d’rf)/((Npart)Xz)

0%—5% 1601 =60 382.8 = 3.1 8.4 0.3 @D - @
5%—10% 1294 £ 49  329.7 = 4.6 7.9 0.3
10%-20% 966 =37 260.5 £ 4.4 7.4 +0.3
20%-30% 649 =23  186.4 = 3.9 7.0 £0.3
30%-40% 426 =15 1289 = 3.3 6.6 0.3
40%-50% 261 =9 85.0 £ 2.6 6.1 =0.3
50%—-60% 149 = 6 52.8 2.0 5.7+0.3
60%—70% 76 =4 30.0 £ 1.3 5.1 %03
70%—80% 352 15.8 0.6 44 +04

Roberto Preghenella

| ALICE, PRL 106, 032301 (2011) |.




yield measurement (TOF)
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S Feed-down corrected primary protons

remove protons from weak

decays SERBLRARARS
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z . p 0 — fl'[. _
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—— weak decay

use measured DCA

1 N
distribution and fit it with 'J e

MC templates LPPH ULM

example from pp collisions 3 2 -1 0 1
for p_[0.70, 0.75] GeV/c

remove protons knocked
out from the material
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Comparison of PID analyses
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arged-hadron spectra (positive)
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BCharged-hadron spectra (positive)
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I Comparison to hydro-prediction

positive particles — 0-5% most central
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JHigh-p_ charged pion comparison

high-p_analysis (TPC relativistic rise): nice continuation of low-p_(ITS+TPC+TOF)
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Lambda very similar to proton in shape and yield
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this was very similar at RHIC, when comparing
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Blast-Wave model

hydrodynamics-inspired model: assume a hard-sphere uniform density particle
source with a temperature T and collective transverse radial flow velocity 8

— spectrum from thermal sources boosted in the transverse direction

B (r) describes the transverse velocity distribution in the region 0 =r = R, parametrized by
- B, — surface velocity

* n — velocity profile

7 TL
-5?‘ r) = -qu g
5.(r) =, (1)

the resulting spectrum is a superposition of the individual thermal components, each
boosted with the boost angle p

p=tanh™! 3,

that is (/ and K_ are modified Bessel functions)

in R n7 sinh mr cosh
: e / rdrmply (pT > p) K1 ( reo p)
mp dmr 0 T T

Roberto Preg henella I Schnedermann et al, PRC 48, 2462 (1993) .
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