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"1“} Outline

= Particle Identification (PID) and tracking
capabilities of the ALICE central barrel

= Selected recent physics results at low p;
= Towards jet quenching with PID
" Conclusions
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“1“} Motivation

S 05/' | lpbipbl\JL;l:zl;;T;V' o Very first results of ALICE in Pb-Pb
- 70- 80% | collisions in a limited p; range and
ey §% """"""""""""""" 1| without Particle Identification (PID)
;@%?ﬂm 3 % % 1 produced interesting physics.
~ 1 Example: R, as function of p;
;
L . 1 g . .
1 | 7 |t Next step is to provide PID over an
M if 1 ]
= extended p range
0.1—I ol T

P, (GeVic)
[ALICE Collaboration, Phys. Lett. B696 (2011) 30]
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“1“} Motivation

3 regimes of p; and their particle species dependence:

Raa

©0-5%  PbPb\[Sy=276TeV Low: Py < 3-4GeV/c
° 70 - 80% ) Bulk properties and flow
"""" - Intermediate: 3 < p; <7 GeV/c

Test of valence quark scaling

17 Anomalous baryon enhancement and

I o High i
% Interm. g ; coalescence
[ ) S High: p;>7 GeV/c
i | 3
M . L i { 1 Search for medium modification of
% L E fragmentation functions
01 | - ILIO\AI/ | | | | | | | | | | | | | | | N
0 5 10 15 20
P, (GeVic)

[ALICE Collaboration, Phys. Lett. B696 (2011) 30]

ALICE provides precision tracking and PID over a broad momentum
range from 100 MeV/c to 20-50 GeV/c
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ALICE setup

("Strip ) (Drift ) ( Pixel )
——

MUON
B\ FILTER /2

Central Detectors:

Inner Tracking System (ITS)

Time Projection Chamber (TPC)
Transition Radiation Detector (TRD)
Time-of-Flight (TOF)

High Momentum PID (HMPID)

Spectrometers:
Photon Multiplicity
Forward Multiplicity
Muon Spectrometer

Calorimeters:

EM Calorimeter (EMCAL)
Photon Spectrometer (PHOS)
Zero Degree Calorimeter (ZDC)

[ALICE Collaboration, JINST 3 (2008) S08002 ]
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PID in ALICE: Charged particles

Inner Tracking System (ITS)

standalone tracker, extends low p; reach
PID - energy loss in the silicon

ITS dE/dx (keV/300 um)

Light charged hadrons (rt*, K*, (anti)-
proton) and electrons in broad range:

100 MeV/c < p; < 20 - (50) GeV/c

Overlap of the momentum reach for
several detectors allows for

crosschecks
700 — : ey
ot -f
- ALICE |
500 PERFORMANCE

400

300

02/06/2011
- Pb-Pb {55,=2.76 TeV 1
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PID in ALICE: Charged particles

Light charged hadrons (rt*, K*, (anti)-
proton) and electrons in broad range:

100 MeV/c < p; < 20 - (50) GeV/c

Overlap of the momentum reach for
Time Projection Chamber (TPC) several detectors allows for

main tracking system crosschecks
PID - energy loss in the gas

Inner Tracking System (ITS)

standalone tracker, extends low p; reach
PID - energy loss in the silicon

200
18014

160 4

- ALICE
140F -

PERFORMRANCE
18/05/2011
Pb-Pb {5,y=2.76 TeV ]

120 ¢

TPC dE/dx (arb. units)

1008

.......
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PID in ALICE: Charged particles

Inner Tracking System (ITS)
standalone tracker, extends low p; reach
PID - energy loss in the silicon

Time Projection Chamber (TPC)

main tracking system
PID - energy loss in the gas

Time-of-Flight (TOF)
tracks extrapolated from ITS-TPC
resolution ~85 ps (Pb-Pb)

TOF B

Light charged hadrons (rt*, K*, (anti)-
proton) and electrons in broad range:

100 MeV/c < p; < 20 - (50) GeV/c

Overlap of the momentum reach for
several detectors allows for
crosschecks

0.7

0.6

0.5

ALICE

ERFORMANCE " =
03/07/2012
2.76TeV 1
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Inner Tracking System (ITS)

standalone tracker, extends low p; reach
PID - energy loss in the silicon

Time Projection Chamber (TPC)

main tracking system

PID - energy loss in the gas

Time-of-Flight (TOF)
tracks extrapolated from ITS-TPC
resolution ~85 ps (Pb-Pb)

Cherenkov detector (HMPID)
Cherenkov angle measurement
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PID in ALICE: Charged particles

Light charged hadrons (rt*, K*, (anti)-
proton) and electrons in broad range:

100 MeV/c < p; < 20 - (50) GeV/c

Overlap of the momentum reach for
several detectors allows for
crosschecks

o
o]

0.7

HMPID Cherenkov angle (rad)

o.ei
0.52
0.4f
0.3f

0.2f

PERFORMAMNCE ]
30/09/2011 i
pp 1s=7TeV
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PID in ALICE: Charged particles

Inner Tracking System (ITS)

standalone tracker, extends low p; reach
PID - energy loss in the silicon

Time Projection Chamber (TPC)

main tracking system
PID - energy loss in the gas

Time-of-Flight (TOF)
tracks extrapolated from ITS-TPC
resolution ~85 ps (Pb-Pb)

Cherenkov detector (HMPID)
Cherenkov angle measurement

Transition Radiation Detector (TRD)

Electron identification via TR +
Hadron identification - energy loss in the gas

TRD dE/dx + TR (arb. units)

Light charged hadrons (rt*, K*, (anti)-
proton) and electrons in broad range:

100 MeV/c < p; < 20 - (50) GeV/c

Overlap of the momentum reach for
several detectors allows for
crosschecks

1]

_& _ 2
| i -_ | | LICE

PERFORMAMNCE
10/03/2012
pp \s=7TeV -
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PID in ALICE: Charged particles

Light charged hadrons (rt*, K*, (anti)-
proton) and electrons in broad range:

100 MeV/c < p; < 20 - (50) GeV/c

Overlap of the momentum reach for
Time Projection Chamber (TPC) several detectors allows for

main tracking system crosschecks
PID - energy loss in the gas

Time-of-Flight (TOF)
tracks extrapolated from ITS-TPC
resolution ~85 ps (Pb-Pb)

Cherenkov detector (HMPID)
Cherenkov angle measurement

Transition Radiation Detector (TRD)

Electron identification via TR +
Hadron identification - energy loss in the gas

E/p from calorimeters (EMCAL, PHOS)
Electron identification

Inner Tracking System (ITS)

standalone tracker, extends low p; reach
PID - energy loss in the silicon

PERFORMANCE
15/05/2012
\s=2.76 TeV
PP _ 10
EMCal Trigger Events

Track S.Scpl <4.5 GeV/c

Ilj!lll

| =< 0.7

Ll | L1 L J Ll l L1 L
4 6 8 10
dE/dx - (l:iE,"lt:i:li}e
O dE/dx
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PID in ALICE: Neutral mesons

7% 1 and o identification over a wide p; range:
300 MeV/c < p; <50 GeV/c
Measurements are performed with complementary subsystems and methods

Talk: D.PERESUNKO on 15 Aug 12:00

Session: Parallel 4B: Jets

Poster: P. GANOTI
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PID in ALICE: Neutral mesons

7% 1 and o identification over a wide p; range:
300 MeV/c < p; <50 GeV/c
Measurements are performed with complementary subsystems and methods

Photon conversion method - PCM o 9

Photon conversion in material of central tracker > [ PP \s=7TeV .

n° (300 MeV/c - 15 GeV/c) i I E

range currently statistic limited ~ | 06<p<0.8GeVic E

Pr fang Y g T ALICE

9 C PERFORMANCE .

w 6:_ 07.08.2012

5 “ =

4 :

3 3

25_ L.\.W"“'-'—‘:f

Talk: D.PERESUNKO on 15 Aug 12:00 0T T
Session: Parallel 4B: Jets 0.1 0.12 0.14 0.16 0.18

Poster: P. GANOTI m,, (GeV/c?)
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PID in ALICE: Neutral mesons

7% 1 and o identification over a wide p; range:
300 MeV/c < p; <50 GeV/c
Measurements are performed with complementary subsystems and methods

Photon conversion method - PCM « 1

Photon conversion in material of central tracker > [ PP, Vs=7TeV 1

70 (300 MeV/c - 15 GeV/c) = gL EMCAL cev N

range currently statistic limited ~ [ 950<p,<7.0GeVic ]

Pr rang Y 2 I ALICE

208 | PERFORMANCE |

EMCAL w o+ 07.08.2012 .

n°(1 GeV/c - 25 GeV/c) I ]

0.6 - _

0.4 -

0.2 N

Talk: D.PERESUNKO on 15 Aug 12:00 0o e e
Session: Parallel 4B: Jets 0.1 0.12 0.14 0.16 0.18

Poster: P. GANOTI m,, (GeV/c?)
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PID in ALICE: Neutral mesons

7% 1 and o identification over a wide p; range:
300 MeV/c < p; <50 GeV/c
Measurements are performed with complementary subsystems and methods

Photon conversion method - PCM . X 1
Photon conversion in material of central tracker > [ PP, Is=276TeV .
n° (300 MeV/c - 15 GeV/c) > S PHOS cov/ E
range currently statistic limited ~ | 10<p<20GeVic 1
Pr Tane Y 2o5[ ALICE
o [ PERFORMANCE ]
EMCAL w o r 07.08.2012 .
n%(1 GeV/c - 25 GeV/c) 2 - B
15F -
PHOS - -
High granularity ¢ -
79 (500 MeV/c - 50 GeV/c) - .
0.5
Talk: D.PERESUNKO on 15 Aug 12:00 0 A s R e
Session: Parallel 4B: Jets E— 0.1 0.12 0.14 0.16 0.18
Poster: P. GANOTI m,, (GeV/c?)
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Reconstructed decays, resonances and neutral particle

Strange hadrons and resonances:
Q, =, A, ¢, K*(892), KO

Baryonic resonances:
2.(1385), A(1520), =(1530), A+

Quarkonium production:
v, w(29)

Heavy flavor hadrons:
DO, D%, D**, D*,

Talk: S. SINGHA on 16 Aug

Parallel 5A: Hadron Thermodynamics and Chemistry

Poster: E. FRAGIACOMO on 16 Aug

Talk: E. SCOMPARIN on 16 Aug
Plenary IVB: Quarkonia, Real & Virtual Photons

Talk: Z. CONESA on 14 Aug

Plenary 11B: Heavy Flavor
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Requirements:

= Pad-by-pad (557k channels) gain calibration using the 8Kr decay.

= Keep gain stable within 0.2 % - frequently updated (15 minutes). Calibration
following the change of the pressure, temperature and gas composition.

Optimization of dE/dx algorithm for TPC:

= Signal integration - correction for the signal below threshold

= Consideration of one pad and missing clusters

lon tail effect correction (for Pb-Pb):

= Correction for the track - multiplicity dependent baseline shift

dE/dx resolution close to the design value ~ 5.5% at MIP position
for low multiplicity and ~ 6.8% for central Pb-Pb collisions

Future improvement: precision ion tail cancellation
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Tracking performance — p; resolution

Combined tracking TPC-ITS momentum resolution ~10% at 50 GeV/c*
(Pb-Pb at Vs, = 2.76 TeV from 2010)

i_‘ . . .
£ 0.14[ AUCE PP, (85,2275 TeV, <0 Small multiplicity dependence
Q_[_ C . TPC-ITS p_resolution
B 0.120 fit (p,>1 GeVic)
TUL syt erors H Additional uncertainty due to residual mis-
0.1 Z alignment and mis-calibration estimated
008 from track matching residuals
0.061 Verified using cosmic tracks and K.°
.04 invariant mass distribution - systematic
; uncertainty: 20%
0.02
Ot et L L1 A(1/p;) shift monitored run-by-run
0 10 20 30 4

0 50
P, (GeV/c)

*For new ongoing reconstruction production, the momentum resolution improved to
~ 5% at 50 GeV/c, as a result of improved TPC-ITS matching.
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S

Selected recent physics results at low p;

Pb-Pb @ sqrt(s) = 2.76 ATeV

2011-11-12 06:51:12
Fill : 2290

/ | Run : 167693
n L ICE AN Event : 0x3d94315a

A JOURNEY OF DISCOVERY
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|Identified particle spectra in central (0-5%) Pb-Pb collisions

™~
§ 106 O L N L S S B B B R B | L
% 0 ¢ —o— ALICE, Pb-Pb VST\IN =276 TeV ]
) B —#— STAR, Au-Au, |s,, = 200 GeV
N 3 Sy —=— PHENIX, Au-Au, S, = 200 GeV
S 100 ¢ =
:8; %
NZ . * + 7 (x 100) 7
= .
Q e . —
g - K'+K (x10)
e Al s PN
L 107E ZvisHas O “@F@F@@gﬁ(ﬂ)-
< — = HKM 0 TCe
A R BN . O _
107 = S Krakow 0-5% Central collisions -
I I | L I 1 1 1 1 I L L L 1 I
0] 2 —
-8 —
s .
5 i
® 0 —]
()] 2 —
1 Jo—
0 .
2 '~
1 .
0 .
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Talk: L. MILANO on 16 Aug

Parallel 5A: Hadron Thermodynamics and Chemistry

Data:
~10% larger radial flow than at RHIC
<[fr>=0.65%0.02

Model comparison:

= VVISH2+1 (viscous hydro)

= HKM (Hydro+ UrQMD)

= Krakow (viscous corrections that lower the
effective Tcn)

(ALICE Collaboration), arXiv:1208.1974

(STAR Collaboration), Phys.Rev. C79,034909 (2009)
(PHENIX Collaboration), Phys.Rev.C69, 034909 (2004)
(VISH2+1) H. Song, S. A. Bass, and U. Heinz, Phys. Rev. C83
(HKM) Y. Karpenko, Y. Sinyukov, and K. Werner, (2012),
arXiv:1204.5351[nucl-th]

(Krakow) P. Bozek, Phys. Rev. C85, 034901 (2012)
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o Thermal fit

—!
N

on 0.3 r : - : 7
g - particle+anti-particle 8
a L i
ALICE
_,9 0.251~ Preliminary ]
@ L
= B
T 0.2 -
<) L O l
L.
o L Q +
©0.15 + ] ] [ ]
> r ¥ T
0.1F
. = \[ﬁ:Z?S TeV (ALICE, 0-20%, preliminary)
0.05- © \5=0-2TeV (STAR)
i Vsy=0-2 TeV (BRAHMS) ]
L \[ﬁ:OE TeV (PHENIX) : i

K px3 Ax4 E'x30 Q'x2000x20 K*°x10

» feed-down correction: STAR (proton -37%) ,
PHENIX (% -10%)

= decreasing ratios at the LHC?

= p/rt and A/mtu different at the LHC
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o Thermal fit

—!
N

on 0.3 _— : - - 7
S 3 particle+anti-particle 1
fol i i
ALICE —
_,9 025~ Preliminary ]
o i
= i N
T 0.2+ _ -
o A : O I
®0.15 + ] I | ]
> r ¥ T
0.1F
- m \s,,=2.76 TeV (ALICE, 0-20%, preliminary)
- O By=0.2 TeV (STAR)
0.05 [5,,=0-2 TeV (BRAHMS) 1
V5,=0-2 TeV (PHENIX) .
| —— Model, T=164 MeV : i
0 [ [
K px3 Ax4 E'x30 Q'x2000x20 K*x10

» feed-down correction: STAR (proton -37%) ,
PHENIX (% -10%)

= decreasing ratios at the LHC?

= p/rt and A/mtu different at the LHC

= Tch=164 MeV from lower energies extrapolation

A. Andronic et all J. Phys. G 38 (2011) 124081
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Thermal fit

—!
N

w 03— : : B > 10°F = ]
S - particle+anti-particle 1 g F a..m Pb-Pb s\ =2.76 TeV 1
Q ©  ALICE — o i ]
..90'25 L Preli ninary - .
o r
; B d 10°F S A 2 ALICE =
E 0'2__ ) [ T E E Pielmnary E
) A : - L |
= i ) ] l CRe B vien
© _ e 1] R l o ™ ] '
®0.15 [+ ; | a _
> L W + ........... 10 Lo
0.1 e
- W \$,,=2.76 TeV (ALICE, 0-20%, preliminary) . o
I« f;Jm:D.Q TeV (STAR) 1 1 [_)ata: ALICE, 0-20% (preliminary) . . —
0.05 (1 |5,,=0-2 TeV (BRAHMS) : | R e
[ A ($y=0-2TeV (PHENIX) 1 [ .....-- Thermal model fit, y2/n.df.=40.110 . .. ]
[ -meeme Model, T=152 MeV ] - .
oy — Model, T=164 MeV s s 1 i T=152 MeV, V=5300 fm? (u = 1 MeV fixed) T
K  px3 Ax4 Ex30 Qx2000x20 K*x10 . C D AT G K
= feed-down correction: STAR (proton -37%) , = ALICE data are feed-down corrected,
PHENIX (7 -10%) K*(892) and ¢ not included in the fit
= decreasing ratios at the LHC? = [ower Tch from fit = 152 MeV

= p/rt and A/mtu different at the LHC

= Tch=164 MeV from lower energies extrapolation
" Tch=152 MeV from fit

A. Andronic et all J. Phys. G 38 (2011) 124081
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—!
N

) 0.3_— : - - 7

S 3 particle+anti-particle 1

a L i
ALICE —

_,90'25 L Preliminary ]

o L

2 i —

T 0.2+ _ -

[ VAN ) ® I """"

Lo e s O o Q

©0.15 [ ] l

otk by

0.1

V$,,=2.76 TeV (ALICE, 0-20%, preliminary)

[$yy=0-2 TeV (STAR)

0.05|— [ 5,,=0-2 TeV (BRAHMS)
T/ {$,,=0-2 TeV (PHENIX) .

------ Model, T=152 MeV
I —— Model, T=164 MeV i : .

K px3 Ax4 E'x30 Q'x2000x20 K*x10

IIII[II

» feed-down correction: STAR (proton -37%) ,
PHENIX (% -10%)

= decreasing ratios at the LHC?

= p/rt and A/mtu different at the LHC

= Tch=164 MeV from lower energies extrapolation
" Tch=152 MeV from fit

A. Andronic et all J. Phys. G 38 (2011) 124081
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Thermal fit

> 10°F s |
o S -P}t = &
S [a=x Pb-Pb 5,276 TeV
© i ' I ]
10°F - ALICE =
E E Prelim nary E
i U i
B = i
10 L —
" m

1 B Data: ALICE, 0-:20% (preliminary) —
- [ .
- -- Thermal model fit, %2/n.d.f.=40.1/10 _: ..., E
i T§=152 MeV, V=5300 fm? (1 = 1 MeV fixed) ]

10" f :

—+

o KKppAEEQQ¢ K
= ALICE data are feed-down corrected,
K*(892) and ¢ not included in the fit

® [ower Tch from fit = 152 MeV

=possible explanation®: hadronic interactions

*]. Steinheimer, J. Aichelin, M. Bleicher, arXiv:1203.5302v1 [nucl-
th]

*F. Becattini, M. Bleicher, T. Kollegger, M. Mitrovski, T. Schuster,
R. Stock, arXiv:1201.6349v1 [nucl-th]
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http://arxiv.org/find/nucl-th/1/au:+Steinheimer_J/0/1/0/all/0/1

Talk: S. SINGHA on 16 Aug

Parallel 5A: Hadron Thermodynamics and

Chemistry
o 0.8
b= Pb-Pb aty s, = 2.76 TeV m ¢(1020)/K x 4 . _
r:;:} : o K (892K = $/K ~ constant with centrality
S 06} = K*(892)/K: hint of decrease with
5 | centrality
AR N B
0.4} | : .
. = Possible explanation:
i * I — Re-scattering of decay
0.2 I daughters in hadronic medium.
! (More effective for short lived
0 - m:'-:'LligﬁnEnl O Iunlcerlairlﬁ?s:lsta} (lllar?! SP/STufb?X). | resonance T K* < T (1))
0 100 200 300 400
< Npart)
-
hadronic interactions (fm/c)
G. Torrieri and J. Rafelski, Phys. Lett. B 509, 239 (2001) K*(892) 4

M. Bleicher and J. Aichelin, Phys. Lett. B530 (2002) 81.
) 45
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L pr-spectra vs E-by-E flow

—!
N

sl L PoPhyse=eteTey. . —~ ] More details on
NS : trality 30-40% : _ . .
ols oy = | Event shape engineering — ESE
n |6 + :E' g g ALICE .
_GCJ % l PRELIMINARY -
2 [p 3 -
g o~ 1 W v o B ¥ ] .'— Talk: Prof. S. VOLOSHIN on 13 Aug
S g ; z : 7 Plenary ID: Initial State, Global & Collective
- i + All Charged o 47 i Dynamics
i raTvharged s 1 | Talk: A. DOBRIN on 14 Aug
0.95 f—rviorirrierinnnnns - 'K+K vvvvvvvvvvvvvvvvvvvv * p"'p .............. — Parallel 1C: Correlations & Fluctuations
1 1 1 i 1 1 1 i i 1 1 i 1 1 1 i I 1 I i 1 1
ol 105 . CRRELITELSLIRTTERRIL LI eesensiensisiasnens L REt RLT L LT P T LR LT LR DR P LT L PO C TP —
3’ § : i [ Systematic error i
0 | O g : | Statistical error: :
qg’ % — . EEm Normalization error -
o |» : é : 5 5
o P IS S N -
Slg 5 Jj N— —
~— Z I H :
- j: n j: | +: | -
0.95 _I ...... I ..... I ...... I ..... Il ...... | ...... II ...... - i ..... I ...... o l ..... i l ...... I ..... Ii ...... o I_
0 2 4 6 8 10
P, (GeV/c)

For a fixed centrality flow fluctuates.

pr spectra for events with 10% highest (lowest) g, value (q, <-> elliptic flow):
modification of the pr-spectra
larger flow (q2) = harder spectra

. : 5
increased radial flow ? - | Talk: L. MILANO on 16 Aug
similar effect for all particle species Parallel 5A: Hadron Thermodynamics and Chemistry
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Towards jet quenching with PID

Pb-Pb @ sqrt(s) = 2.76 ATeV

2011-11-12 06:51:12
Fill : 2290

Run : 167693

Event : 0x3d94315a

ALICE

A JOURNEY OF DISCOVERY
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Neutral meson production in pp collisions

(pb GeV?¢c?)

3

E dad
dp

10°

10°

ALICE data: CERN-PH-EP-2012-001, arXiv.1205.5724

10

S=1.0
PCM: ooy y—e'e e'e ALICE Preliminary “-g
10 PHOS: 2%n—vy pp, 18 =7 TeV e 3
w — a*r'a? M
0.8 ALICE
ALICE 0.6
G UNcertainty + } *
7T TeV +3.5% et e A L B T 2t it B LR L
nx 10 04 ol
' &1L
¢
¢ s ALICE, \s =7 TeV
0.2 ' R NLOu=0.5p
_____ NLOp=p '
' A NLO i =2'p_
0% 2 ] 6 8 10

& | % arXiv:1205.5724
o, preliminary
#0 n, arXiv:1205.5724

1
P; (GeV/c)

pPQCD NLO calculations [*] reproduce pp data
n° and 1 spectrum at Vs = 7 TeV.

12 14
P, (GeV/c)

Talk: D.PERESUNKO on 15 Aug 12:00

Session: Parallel 4B: Jets

Poster: S. YANO, P. GANOTI

at Vs = 900 GeV, but overestimate

At \s= 7 TeV the measured n/n° ratio is reproduced by pQCD.

[*] P. Aurenche et al., Eur. Phys. J. C13, 347-355 309 (2000).

Pb-Pb results and R,, are coming soon

14t August 2012
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Identified particle spectra
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High p; results - first time PID up to 20 GeV/c:

Pions: p; >2 GeV/c Protons and Kaons: pr> 3 GeV/c. Talk: A. ORTIZ on 16 Aug, 14:20

Parallel 5C: High pt and Jets
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Intermediate p;: 3-7 GeV/c, enhancement of the baryon to meson ratio.
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Intermediate p;: 3-7 GeV/c, enhancement of the baryon to meson ratio.
Qualitatively comparable to RHIC results but maximum is shifted.

14t% August 2012 Results on identified particle spectra from ALICE - M. Ivanov (GSI)



:---\ L | LI LI T | r 111 | L | T 111 | T 1 1 14 T—"- FT T 17T | T 1T T TTT T TT | T TT | T TTT | T TT | T TT1T T4
B 2l e 0-5% Pb-Pb \s = 276 TeV| ¥ [ % 0-5% Pb-Pb {5, = 2.76 TeV|
- - + - .
O ; e EPOS2.17va 1 £ * ALICE .
= = A7 v 4 = L 4
|a 1_PF!FEILIEE]E¢{ERY o AMPT — 'Q 1_pR§1I;r}IEqERY + EPOS2.17v3 ]
+ L o —— Recombination 1 ¥ C O AMPT ]
Q B & e 1 X - .
~ 08} u 4}‘:9 . — X sl ]
i m ] B i
0.6f— O ® o 06— ##‘* 4%-.4;,++=ﬂ= 4 + —
B ) B B .y ‘5’4}:'{%4}{}, ]
- = B 1 B . ¥ f%}
= o8 - - . . ®
0.41— O ® -1 04_— | O HI] a a |
- O di. . - -]
02— U ?. 0.2 —
— O - - -
B i LM 4
A — :
TR | I | I | | i | | | i | | |
0 1 2 3 4 5 6 7 8 0 1 2 3 4 ] B 7

EPOS: K. Werner et all, arXiv:1204.1394, arXiv:1205.3379.
AMPT: J. Xu and Che Ming Ko, Phys. Rev. C 83, 034904 (2011).
Recombination: R.J.Fries, B.Muller, C.Nonaka and S.A.Bass, Phys. Rev. C 68, 044902 (2003)

14t August 2012

Results on identified particle spectra from ALICE - M. Ivanov (GSI)



R, of identified hadrons
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For p; < 8 GeV/c: Ry, for m and K are compatible and they are smaller than R,, for
proton.

At high p;above 10 GeV/c the R,, for w, Kand proton are compatible within
systematic error.

This suggest that leading particle jet hadron chemistry effects are small if present,
unlike in the jet hadrochemistry model of Sapeta and Wiedemann.

Eur. Phys. J. C. 55, 293-302 (2008)
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Conclusion

We presented the measurement of the identified charged hadron
spectra. The ALICE central barrel provides precision tracking and PID in
the broad momentum range 0.1 < p; < 50 GeV/c.

At the low p; region the data were compared with the hydrodynamic
models. Hydrodynamic models with an explicit late fireball description
reproduce the experimental data.

The measured particle yields were compared to the prediction of
the thermal model based on the RHIC and SPS data.

In the intermediate p; region, we observe an enhancement of the baryon
to meson ratio. The maximum is shifted wrt RHIC measurements.

First measurement of (anti-)proton, K and & at high p; region (>7 GeV/c)
presented. The R,, for (anti-)protons, charged © and K are compatible,
this suggests that the medium does not affect the fragmentation.
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Backup
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Tracking performance - Vertexing

DCAr¢: Transverse

*A. Kalweit (ALICE), J. Phys. G38, 124073 (2011)
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Getting the ultimate TPC dE/dx - PID at high p+
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R, for charged pions
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R,, for charged kaons

0-5% Pb-Pb 1, = 2.76 TeV 10-20% Pb-Pb {5 = 2.76 TeV ]

® unsmoothed K* + K __
® smoothed K™ + K’ % 1

ALICE

PERFORMANCE

R 25/07/2012 L

-+ e - e e

0.5

< -+ -+ r++-+T+-+-+-r+-+-+r+-+-+r+-+-+r+-+-+r+-+-+-r+-+-+r+-++r+-+-+r+-+-+r++-r++-r++—+ L e ++—+
mﬂi 11 20-40% Pb-Pb |y = 2.76 Tev_"_l 40-60% Pb-Pb |,y = R.76 TeV _"_I 60-80% Pb-Pb |sNN rev_'
i T i [ ]

T T )

PR EPECETE BPErErSl ErErEre ST A
10 12 14 16 18

ool

FECECE BPETENE EESEA A PENENS EEETETEN APSUSE S BUSUITS BUArE APATErS APEFErS SrArare AT e
2 4 6 8 10 12 14 16 18 2 4 6

p. (GeV/c)

o

Ra for charged kaons compatible with R,, for inclusive charged particles

14t% August 2012 Results on identified particle spectra from ALICE - M. Ivanov (GSI)



RAA

p; > 7 GeV/c, R,, for (anti-)protons compatible with R,, for inclusive charged particles
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Requirements:

= Pad-by-pad (550,000 channels) gain calibration using the 8Kr decay.

=  Keep gain stable within 0.2 % - frequently updated (15 minutes). Calibration
following the change of the pressure, temperature and gas composition.

Optimization of dE/dx algorithm for TPC:

= Signal integration - Correction for the signal below threshold

= Consideration of one pad and missing clusters

lon tail effect correction (for Pb-Pb):

= Effective correction for the track- multiplicity dependent baseline shift ()

=  Future improvement - preprocessing of signal shape
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