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Event-by-event fluctuations of mean transverse momentum contain
information on the dynamics and correlations in pp and heavy-ion
collisions.

Reference measurements in pp serve as a baseline with ‘known’ physics
like p; correlations due to resonance decays, HBT, (mini-)jets etc.

In heavy-ion collisions, fluctuations may also be related to other effects
like a critical behaviour of the system in the vicinity of a phase boundary
or the onset of thermalisation of the system.
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Two-particle correlator

‘Mean of covariances’ of all pairs of particles i and j in the same event
wrt. the inclusive <p:> in multiplicity class m.

C., = 0 for only statistical fluctuations.

o jyn =C, = <ApT,i’ApT,j>

n,, : Number of events in a given multiplicity range m

N, : Number of particles in event &

N =0.5- N, (/\/k _1) : Number of pairs in event &

<pT>m : Average p; over all events in the given multiplicity range
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Data sets, detectors and acceptance

Data sets:

- ppdata: Vs=10.9,2.76 and 7 TeV
* Pb-Pb data: Vs =2.76 TeV

Detectors used:

* Time Projection Chamber (Tracking, Vertex)
* Inner Tracking System (Vertex in pp)

Acceptance:

* Pseudorapidity range: |n| < 0.8
* Transverse momentum range: 0.15 < p; <2 GeV/c
 Multiplicity definition used: Number of accepted tracks N,
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The two-particle correlator in pp collisions
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Relative fluctuations

0.14

\Cu I<P>,

0.12

0.1

0.08

0.06

0.04

0.02

ppP

Preliminary

P

|III|III|III|III|III|II"|III|I

In| < 0.8
0.15< p, < 2 GeVic

cl‘:l

® \s=7TeV
A \J§ =276 TeV
+ \Js=0.9 TeV

o

10 20 30 40 50

60

70
Nacc

Relative fluctuations:

\/Cim . Gdyn

<pT >m <pT>

Looks universal at LHC
(except very small Nacc)

Note: Would not work

forz = N .. / <N,

Stefan Heckel (Uni Frankfurt)

Mean pT fluctuations

05/24/2011 - QM



Comparison to event generators
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Relative fluctuations in Pb-Pb collisions
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Comparison of pp and Pb-Pb
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Comparison to STAR data
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Conclusions

Mean p; fluctuations in pp and Pb-Pb collisions have been studied.

Relative fluctuations in pp collisions at the LHC are almost independent of
the collision energy.

Multiplicity dependence in pp and peripheral Pb-Pb collisions follows a
common trend at the LHC.

In central Pb-Pb a significant additional decrease of mean p; fluctuations is
observed, which might be related to effects like the onset of thermalisation.

ALICE PDb-Pb results have been compared to Au-Au measurements of the
STAR experiment at RHIC:

- The power of multiplicity dependence in peripheral collisions agrees.

- The deviation in central collisions is more pronounced in ALICE data.
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Correlator times N, in terms of N
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Relative fluc. times N, in terms of N
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Relative fluc. times dN/dn in terms of dN/dn
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STAR data and HIJING at different energies
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