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Results on identified particle production in pp,
p-Pb and Pb-Pb collisions measured with
ALICE at the LHC
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% What can be observed from the transverse momentum,

ALICE LUND

p., spectra of identified particles measured in different "~
systems, pp, p-Pb and Pb-Pb?
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Phys. Rev. Lett. 110, 082302 (2013)
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% What can be observed from the transverse momentum,

ALICE LUND

p., spectra of identified particles measured in different "~
systems, pp, p-Pb and Pb-Pb?
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« Particle identification, PID, with
ALICE detectors
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1/N,, 1/2np_ °N/(dp_dy) (GeVic)”

Data/Model
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Phys. Rev. Lett. 109, 252301 (2012)

Most of the ratios are well described by statistical models.
Disagreement for p/mt might indicate:

> non-equilibrium effects: arXiv:1303.2098,

> annihilation in hadronic stage: arXiv:1212.2431,

> or a flavor hierarchy of freeze-out temperatures:

PRD 85, 014004 (2012).
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Intermediate p_ production
The sizes of the enhancements are compatible to those measured
in Au-Au collisions at 200 GeV (arXiv:1304.3410)
— i L DL L ]
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At low to intermediate p_ (<8 GeV/c) both baryon to meson ratios exhibit the same centrality
dependence: the position of the peak moves to higher p_ when multiplicity increases.
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High p_ production
At high p_ (>8 GeV/c), within the systematic uncertainties pions, kaons and protons are
equally suppressed.

! 150 Pb-Pb |s,,, =2.76 TeV 0-5% ! 151 Pb-Pb |s,, = 2.76 TeV 40-60%
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These results contradict the prediction for medium modified jets via enhanced
parton splitting functions: Eur. Phys. J. C 55, 293 (2008).

They also contradict the predictions assuming in-medium hadronization based
on formation time: Phys. Lett. B 691, 208 (2010).

September 4, 2013 A. Ortiz, ICNFP Crete 2013 10



(B

ALICE LUND

High p_nroductior

m T 0-5% ||1,-'|-=:'D5p <2 GeVic, 0. Bp =2 GeVig]

l:['_'_ Pb-Pbipp \'s,,, =2.76 TeV
At high p_ (>8 GeV/c), within thg 4 KOS%IyI<05p,<3 GeVic 08p,>3GeViel  ycanainties stat. ars)
T * p+B 0-5% [|y|<0.5 pl-:BGE'I."."C.ﬂ.BpI::S GeVid] uncarainlias sys. [emply baxes)

equally suppressed.

e 00-10% ||‘.|"|‘=:ﬂ-5| uncardainties: narm. (filled boxes)

Pb-Pb VS = 2.76 TeV 0-5%
® T+

KK
A pip
[ sys. uncert.

=L
D:":L'. 1.5k

B ALICE

Including @

I
-
I

k.

sl S == 20
| .| | L1 1 I Ll 1 1 | L1 1 1 I Ll 1 1 I | .| | L1 1 I Ll 11l C}
At low P, (<2 GeV/c) R fOI’ @ andp } 0 1 2 3 4 5 6 7 8
follow the same curve, thls IS | . ({GeV/c)
interesting because here we expect umi 05 - I i _

hydrodynamic effects._ SN 05 (2010).

September 4, 2013 A. Ortiz, ICNFP Crete 2013 11



p_ spectra of different particle

ALICE LUND

specnes measured In p-Pb collisions
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Change of the slope at low p_, similar
behavior is seen in Pb-Pb collisions.
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Ison to models ™

Blast-Wave fit:
Schnedermann, PRC 48, 2462 (1993)
> spectral-shape analysis performed with
hydro-inspired model
> allows characterization of ID-spectra with small
set of parameters
EPOS LHC:
Pierog, arXiv:1306.0121 [hep-ph]
> hard/soft scattering contribute to jet/bulk
> bulk matter described with hydro
Krakdw:
Bozek, PRC 85, 014911 (2012)
> initial conditions from Glauber MC
> viscous hydrodynamic expansion
> statistical hadronization at freeze-out
DPMJET:
Roesler, arXiv:hep-ph/0012252
> QCD-inspired model
> reproduces dN_/dn in NSD p-Pb.

Models including hydro give an overall good description
of data, this is particularly interesting in p-Pb.

arXiv:1307.6796v1 [nucl-ex]
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BW analysis.

» For all 3 systems we
observe the same
evolution of the BW
parameters when
multiplicity increases.

» PYTHIA does not

contain any
hydrodynamic
mechanism, but a
partonic process, color
reconnection, may play
a role [Phys. Rev. Lett.
111, 042001, (2013)].
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Particle ratios vs p_

Multiplicity dependence of the particle ratios vs p_

measured in p-Pb behave similar to those measured
in Pb-Pb collisions.
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_ In central Pb-Pb collisions the following
arXiv:1307.6796v1 [ﬂUCl'eX] mechanisms may play a role:

radial flow, recombination.

September 4, 2013 A. Ortiz, ICNFP Crete 2013



" plmtvs dN _/dnin th | |
p/Tt vs dN _/dn In three p_intervals
ch T
Same multiplicity
dependence of the
. S — - , enhancement and
B —e— p-Pbys,, =5.02 TeV ] depletion (power law with
+ & Pb-Pb\s,, =2.76 TeV 290 <p; <3.00 GeVic (24 exponet B).
+ - — N R A [
E | - y = Ax° R /FE,.FB""-""HI \ 5.02 TeV ——ALICE. PbJFbi‘ESNN_E?JE Tra"uf—
- 1 —_ — - O *'ﬂ‘-‘nd — = 1 re -
e o poadgtoel : + .
; : \*-‘_’d;‘- — /_ . 1__54}-=;_|:I_' = LB GeWie (1x) : T .
— i P - WA 0.-..0-.0--2-0-8 - —+ —
N |' ..... .-..'I.:_"_ '.ﬁ_' @ . . _Itr ﬂ'— ﬂ_ | i :: :
gl e g — N T I | B
107 L a. - T ﬁ@cﬂlﬁﬂ'ﬂfq :
; e TW 0
B ﬂIT&{PI S Bevic (1 N ' J.__Iﬁefkl NITE I N
1 il IlIlI L 1 il Illll L 1 | — IIIlI L 1 I 3 ﬂ 1 2 3
10 107 10° 10* p, (GeV/c) -
. : : 0 4
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Conclusions

»The evolution of the p_ spectral shapes with multiplicity

measured in p-Pb collisions shows similarities to analogous
measurements in Pb-Pb collisions. At low p_ (<2 GeV/c), the

spectra are well described by models which include hydro.
>At intermediate p_ (2-8 GeV/c) we observe an increase of the

baryon to meson ratio with increasing multiplicity. This behavior
IS seen in p-Pb, Pb-Pb and pp collisions (even in Pythia where
the effect is due to a partonic mechanism, color reconnection,
which mimics radial flow).

»At higher p_(>8 GeV/c), the particle ratios measured in Pb-Pb

are consistent to those measured in pp. From the R |

measurement we conclude that 1t/K/p are equally suppressed
at high p_.
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ALICE

» For all 3 systems we
observe the same
evolution of the BW
parameters when
multiplicity increases.

» PYTHIA does not
contain any
hydrodynamic
mechanism, but a
partonic process, color
reconnection, may play
a role [Phys. Rev. Lett.
111, 042001, (2013)].
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