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Abstract

Event-by-event fluctuations of the mean transverse momenficharged particles produced in pp
collisions at,/s= 0.9, 2.76 and 7 TeV, and Pb—Pb collisions &N = 2.76 TeV are studied as a
function of the charged-particle multiplicity using the IKLE detector at the LHC. Non-statistical
fluctuations are observed in all systems. The results in pisioms show little dependence on colli-
sion energy. The Monte Carlo event generators PYTHIA and FEICare in qualitative agreement
with the data. Peripheral Pb—Pb data exhibit a similar mlidity dependence as that observed in
pp. In central Pb—Pb, the results deviate from this trenatuféng a significant reduction of the
fluctuation strength. The results in Pb—Pb are in qualgadigreement with previous measurements
in Au—Au at lower collision energies and with expectatiors i models that incorporate collective

phenomena.

*See AppendikA for the list of collaboration members
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1 Introduction

The study of event-by-event fluctuations was proposed astzepf the properties of the hot and dense
matter generated in high-energy heavy-ion collisians [13,24,[5,06, 7/ 8. 9]. The occurrence of a
phase transition from the Quark-Gluon Plasma to a HadrornoGHe existence of a critical point in the
phase diagram of strongly interacting matter may go alonj writical fluctuations of thermodynamic
guantities such as temperature. This could be reflectedrirstaistical event-by-event fluctuations of
the mean transverse momentytpr)) of final-state charged particles.

Event-by-event(pr) fluctuations have been studied in nucleus-nucleus (A-A)samhs at the Super
Proton Synchrotron (SPS) [10,/111, 12] 13, 14] and at the Rislit Heavy-lon Collider (RHIC)[[15, 16,
17,[18,19| 20], where non-statistical fluctuations havenlmeserved. Fluctuations dpr) were found

to decrease with collision centrality, as generally expednh a dilution scenario caused by superposition
of partially independent particle-emitting sources. ltaflehowever, deviations from a simple superpo-
sition scenario have been reported. In particular, witheesto a reference representing independent su-
perposition — i.e. a decrease of fluctuations accordinghin/dn)~%°, where(dNgh/dn) is the average
charged-particle density in a given interval of collisi@ntrality and pseudorapidity;} — the observed
fluctuations increase sharply from peripheral to semighenial collisions, followed by a shallow de-
crease towards central collisions [18]. A number of possibechanisms have been proposed to explain
this behavior, such as string percolation/[21] or the ons#termalization and collectivity [22, 23], but
no strong connection to critical behavior could be made. d$ wecently suggested [24,]25] that initial
state density fluctuations_[26] could affect the final statedverse momentum correlations and their

centrality dependence.

Fluctuations of pr) arise from many kinds of correlations among fheof the final-state particles, such
as resonance decays, jets, or quantum correlations. Tamdow these contributions from conventional
mechanisms similar studies can be performed in pp, wherecarcelations are also present. The results
from pp could thus be used to construct a model-independiseline to search for non-trivial fluctua-
tions in A—A which manifest themselves in a modification o fluctuation pattern with respect to the
pp reference.

In this paper, we present results of a multiplicity-deperidgudy of event-by-everipr) fluctuations of
charged particles in pp collisions gfs = 0.9, 2.76 and 7 TeV, and Pb—Pb collisiong&n = 2.76 TeV
measured with ALICE at the LHC. The experimental data arepayed to different Monte Carlo (MC)
event generators.

2 ALICE detector and data analysis

The data used in this analysis were collected with the ALI€Ector at the CERN Large Hadron Col-
lider (LHC) [27] during the Pb—Pb run in 2010 and the pp run20d0 and 2011.

For a detailed description of the ALICE apparatus seé [28je @nalysis is based on ¥910° Pb—Pb
events at/Syy = 2.76 TeV, and ® x 1P, 66x 10° and 290x 1(° pp events at/s = 0.9, 2.76 and

7 TeV, respectively. The standard ALICE coordinate systemsied, in which the nominal interaction
point is the origin of a right-handed Cartesian coordingttesn. Thez-axis is along the beam pipe, the
x-axis points towards the center of the LH{Cis the azimuthal angle around th@xis andg is the polar
angle with respect to this axis. The detectors in the cebtiakl of the experiment are operated inside
a solenoidal magnetic field with = 0.5 T. About half of the Pb—Pb data set was recorded with nemativ
(B; < 0) and positive B, > 0) field polarity, respectively.

A minimum bias (MB) trigger condition was applied to seleotlision events. In pp, this trigger was
defined by at least one hit in the Silicon Pixel Detector (SBDin one of the two forward scintillator
systems VZERO-A (8 < n < 5.1) and VZERO-C {3.7 < n < —1.7). In Pb-Pb, the MB trigger
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condition is defined as a coincidence of hits in both VZERG@cefrs.

In this analysis, the Time Projection Chamber (THC) [29]dsdifor charged-particle tracking jn| <
0.8. In the momentum range selected for this analysik; & pr < 2 GeVk, the momentum resolution
o(pr)/pr is better than 2%. The tracking efficiency is larger than 90%pt > 0.3 GeVkt and drops to
about 70% apr = 0.15 GeVE.

Primary vertex information is obtained from both the Inneacking System (ITS) and the TPC. Events
are used in the analysis when at least one accepted chaagiadeptrack contributes to the primary
vertex reconstruction. It is required that the reconsedotertex is within+=10 cm from the nominal
interaction point along the beam direction to ensure a amifpseudo-rapidity acceptance within the
TPC. Additionaly, the event vertex is reconstructed usinty @PC tracks. The event is rejected if the
z-position of that vertex is different by more than 10 cm frdmattof the standard procedure.

In Pb—Pb, at least 10 reconstructed tracks inside the aueptare required. The contamination by
non-hadronic interactions is negligible in the event santpht fulfills the aforementioned selection
criteria. The centrality in Pb—Pb is estimated from the aigmthe VZERO detectors using the procedure
described in[[30, 31].

The charged-patrticle tracks used for this analysis areinegjto have at least 70 out of a maximum of
159 reconstructed space points in the TPC, and the maxigfuper space point in the TPC from the
momentum fit must be less than 4. Daughter tracks from recartietl secondary weak-decay topologies
(kinks) are rejected. The distance of closest approach (DCA) aéxhrapolated trajectory to the primary
vertex position is restricted to less than 3.2 cm along tharbdirection and less than 2.4 cm in the
transverse plane. The number of tracks in an event that eeptad by these selection criteria is denoted

by Nacc

Event-by-event measurements of the mean transverse mameané subject to the finite reconstruction
efficiency of the detector. While efficiency corrections danapplied on a statistical basis to derive
the inclusive(pr) of charged particles in a given kinematic acceptance raswgh an approach is not
adequate for event-by-event studies. The event-by-eveainntransverse momentum is therefore ap-
proximated by the mean vallepe( pr)« Of the transverse momenga ; of the Naccx accepted charged

particles in evenk:
1 Nacc7k

Mebe(Pr )k = pr.i - (1)

Nacok =

Event-by-event fluctuations dflepe(pr)k in heavy-ion collisions are composed of statistical and-non
statistical (i.e. dynamical) contributions. The two-particle transverse momentum retator

C = (Apr,i,Apr,j) is a measure of the dynamical compone@n of these fluctuations and therefore
well suited for an event-by-event analysis|[13}[18, 32]. €baelatorCy, is the mean of covariances of
all pairs of particles and j in the same event with respect to the inclugiépr ), in a given multiplicity
classmand is defined as

nev mNacck Nacc,k

n airs
z evap k=1 |21 = |+1

whereney, m is the number of events in multiplicity class lea"sz 0.5- Nacok - (Nacok —1) is the number
of particle pairs in everit andM (pr)m is the averager of all tracks in all events of class:

Cn= - M(pr)m) - (Pr,j — M(PT)m) , 2

1 nev m Nacek 1 Nev,m

n, pTI = N
Zki/m Nacc,k k=1 |Z\ 2 -l NaCCﬂ( k;

By constructionCy, vanishes when only statistical fluctuations are present.

M(pr)m = Nacek -Mebe( PT)k - (3)
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The results in this paper are presented in terms of the diomess ratio,/Cr,,/M (pr)m Which quantifies
the strength of the non-statistical fluctuations in unitshef average transverse momentihpr)m in
the multiplicity clasam.

The correlator is computed in intervals of the event muttigl Nac. In pp collisions, intervals of
ANy = 1 are used for the calculation 6f, andM(pr)m. In Pb—Pb collisionsCy, is calculated in the
multiplicity intervals ANacc = 10 for Nace < 200, ANgee = 25 for 200< Naee < 1000 andANaec = 100 for
Nacc > 1000. To account for the steep increasé/dipr)n, with multiplicity in peripheral collisions, the
calculation of the correlator ifnl2) uses values ¥bfpr)m which are calculated in bins @&Nyc:= 1 for
Nace < 1000. At higher multiplicitiesM (pr) changes only moderately aii( pr)m, is calculated in the
same intervals aSp, i.e.ANacc= 100.

Additionally, the Pb—Pb data are also analyzed in 5% interg&the collision centrality. The results
are shown in bins of the mean number of participating nua€di,) as derived from the centrality
percentile using a Glauber MC calculatian [[30]. For the isspresented as a function of the mean
charged-particle densitydNc,/dn), the mean valuéNace) in each centrality bin is associated with the
measured value fofdNcn/dn) from [30]. A linear relation betweefNac) and (dNgn/dn) is observed
over the full centrality range, allowing interpolation tesign a value foXdNg,/dn) to any interval of
Nace In pp, (dNch/dn) is calculated for each interval df,cc employing the full detector response matrix
from MC and unfolding of the measur@d. distributions following the procedure outlined in[33].

The systematic uncertainties are estimated separatelyafdr collision system (Pb—Pb and pp) and at
each collision energy. The relative uncertainties\d@,/M(pr)m are generally smaller than those on
Cnm because most of the sources of uncertainties lead to credelariations oM (pr)m andCy, that tend

to cancel in the ratia/Cy,/M(pr)m. Therefore, all quantitative results shown below are preskin
terms of/Cy,/M(pr)m. The contributions to the total systematic uncertainty\@,/M(pr)m in pp
and Pb—Pb collisions are summarized in Table 1. Ranges @a gihen the uncertainties depend on
(dNch/dn) or centrality.

The largest contribution to the total systematic uncetyaiesults from the comparison fCq,,/M(pr)m
from full MC simulations employing a GEANT3 [34] implemetitan of the ALICE detector setup [35]
to the MC generator level. Processing the events througfuthsimulation chain alters the result for
v/Cin/M(p1)m With respect to the MC generator level by up to 6% in high mpiittity pp collisions. This
includes effects of tracking efficiency dependence on thestrerse momentum. The studies in pp are
performed using the Perugia-0 tune of PYTHIAGEI[36, 37], samiesults are obtained with PHOJET][38].
HIJING [39] is used for Pb—Pb collisions, where the diffares are slightly smaller, reaching up to 4%
in most central collisions.

These deviations are added to the systematic data undesaio allow for a direct comparison of the
experimental results to model calculations on the MC evenegator level.

Another major contribution to the total systematic undatyaemerges from the difference between
the standard analysis using only TPC tracks and an alteenatialysis employing a hybrid tracking
scheme. The hybrid tracking combines TPC and ITS tracks wh@mletector information is available,
and thus provides more powerful suppression of secondatiglpa (remaining contamination 4-5%) as
compared to the standard TPC-only trackingl2%). The TPC, on the other hand, features very stable
operational conditions throughout the analyzed data Jdte.differences between the results from the
two analyses reach 5% Cn,/M(Pr)m.

At the event level, minor contributions to the total systémancertainty arise from the cut on the max-
imum distance of the reconstructed vertex to the nominafaation point along the beam axis. In the
standard analysis global tracks that combine TPC and IR s@gments are used for the vertex calcula-
tion. Alternatively, we studied also the results when onBCTtracks or only tracklets from the SPD are
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used to reconstruct the primary vertex. The effect fromgitfire different vertex estimators is negligible
in Pb—Pb collisions. In pp collisions, this effect is smaithwthe exception of the lowest multiplicity bin,
where it reaches 2% if/Cn/M(pr)m. Additionally, the cut on the difference between thpositions
of the reconstructed vertices obtained from global tracics BPC-only tracks is varied. This shows a
sizable effect only in peripheral Pb—Pb and low-multigyigip collisions (2—3% in/Cn/M(p1)m)-

In addition, variations of the following track quality cudse performed: the number of space points per
track in the TPC, the? per degree of freedom of the momentum fit, and the DCA of eadk tio the
primary vertex, both along the beam direction and in thestrarse plane. Neither of these contributions

to the total systematic uncertainty exceeds 3%/@yn/M (p1)m.

Collision system pp pp pp Pb—-Pb
V/SNN 0.9TeV | 2.76 TeV 7 TeV 2.76 TeV
Vertexz-position cut 0-0.5% <0.1% <0.1% 0.5-1%
Vertex calculation 0—2% 0.5-2% | 0.5-2% <0.1%
Vertex difference cut 0-1.5% 0-3% 0-2% 0-2%
Min. TPC space points 1.5-3% 1-2% 1-3% 2-3%
TPCx?/d.o.f. <0.1% <0.1% <0.1% <0.1%
DCA to vertex 1% 1-1.5% | 0.5-1% | 0.5-1%
B-field polarity 0.5% 0.5% 0.5% 0.5%
Centrality intervals - - - 1-3%
TPC-only vs. hybrid 4% 4% 4% 1-5%
MC generator vs. full sim 0-6% 0-6% 0-6% 0-4%

| Total | 44-7.7%] 4.4-7.6% | 4.4-7.9% | 4.2-7.4% |

Table 1: Contributions to the total systematic uncertainty\g8m,/M(pr)m in pp and Pb—Pb collisions. Ranges
are given when the uncertainties dependdiX.,/dn) or centrality.

The difference between the results obtained from Pb—Pbtdktm at the two magnetic field polarities
is included into the systematic uncertainties. The effecmall (0.5% iny/Cr/M(pr)m). The corre-
sponding uncertainty in pp is assumed to be the same as irbRipHizions. Finally, the effect of finite
centrality intervals in Pb—Pb, and the corresponding tianieof M ( pr) within these intervals, is taken
into account by including the difference between the aralys 5% and 10% centrality intervals [30] 31]
into the systematic uncertainty. The total uncertainty/&,/M (pr)m for each data set was obtained by
adding in quadrature the individual contributions in TdBle

3 Results in pp collisions

The relative dynamical fluctuatiopfC,/M (pr)m as a function of the average charged-particle multiplic-
ity (dNcn/dn) in pp collisions at,/s = 0.9, 2.76 and 7 TeV is shown in Figl 1. The non-zero values
of v/Cm/M(pr)m indicate significant non-statistical event-by-evdhtpr) fluctuations. The fluctuation
strength reaches a maximum of 12—14% in low multiplicitylis@ns and decreases to about 5% at the
highest multiplicities. No significant beam energy depeweeis observed for the relative fluctuation

VCin/M(pr)m.

The beam energy dependence of relative dynamical mearvér@esmomentum fluctuations in pp col-
lisions was studied at lower collision energies by the Sgild Magnet (SFM) detector at the Inter-
section Storage Rings (ISR). The SFM experiment measutativeefluctuations in inclusive pp col-
lisions aty/s = 30.8, 45, 52, and 63 GeV [40]. The fluctuations are expresgatidbquantityR that

is extracted from the multiplicity dependence of the evaneventM(pr) dispersion. The measure
R= [D(Mebe(pr)k)/M(pPr1)], is Obtained from an extrapolation of the multiplicity-depent disper-

sion D(Mgpe( pr)k) to infinite multiplicity, normalized by the inclusive mearahsverse momentum. It

5
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Fig. 1: Relative fluctuatior/Crn/M(pr)m as a function ofdNch/dn) in pp collisions at/s= 0.9, 2.76 and 7 TeV.
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Fig. 2: Relative dynamical mean transverse momentum fluctuatiomgicollisions as a function of/s. The
ALICE results fory/C/M(pr) are compared to the quanti®measured at the ISR (see text and [40]).

is an alternative approach to extract non-statisticalstrarse momentum fluctuations in inclusive pp
collisions.

To allow for a comparison to ISR results, an inclusive analpé ALICE pp data is performed. The
relative fluctuationy/C /M (pr) is computed at each collision energy aslih (2), however, auitisubdi-
vision into multiplicity classesn. Monte Carlo studies of pp collisions gfs = 7 TeV using PYTHIA8
have shown that results for R anC/M(pr) agree within 10-15%. The ALICE results for the inclusive
v/C/M(pr) as a function of/s are shown in Fid.12, along with the ISR results Rfrom [40]. No sig-
nificant dependence of the relative transverse momentunuétions on the collision energy is observed
over this large energy range.

The results in pp a{/s = 7 TeV are compared with results from different event geesatin particular,
PYTHIAG (tunes Perugia-0 and Perugia-11), PYTHIA8.150 BRDJET have been used.
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Fig. 3: Results for pt)m as a function ofdNcn/dn ) in pp collisions at/s= 7 TeV from different event generators.
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Fig. 5: Relative dynamical fluctuatiog/Cm/M(pt)m @s a function ofdNgn/dn) in pp and Pb—Pb collisions at
v/SNN = 2.76 TeV. Also shown are results from HIJING and power-las/tfit pp (solid line) and HIJING (dashed
line) (see text).

It has been pointed out that high-multiplicity events in pflisions at LHC energies are driven by multi-
parton interactions (MPIs) [41]. This picture is also sugigd by recent studies of the event sphericity
in pp collisions [42]. MPIs are independent processes orp#raurbative level. However, the color
reconnection mechanism between produced strings may deeatelations in the hadronic final state.
Color reconnection is also the driving mechanism in PYTHbA the increase ofpr) as a function of
Nen [43,[42].

The default PYTHIAG6 Perugia-11 tune including the colateenection mechanism is compared to re-
sults of the same tune without color-reconnection (NOCRjuife[3 shows model calculations fqur)m

as afunction ofdN¢,/dn) in 0.15< pr < 2 GeVkand|n| < 0.8 in pp collisions at/s= 7 TeV. The MC
generators yield qualitatively different results for thaltiplicity dependence, in particular PHOJET and
the NOCR version of PYTHIAG6 Perugia-11 show only little iaase of{ pr)m with multiplicity. Good
agreement between PYTHIA8 and ALICE results in pp collisiat/s = 7 TeV was demonstrated [44],
albeit in a differenty and py interval.

Results for the relative dynamical fluctuation measy€,/M(pr)m in pp aty/s= 7 TeV are compared
to model calculations in Figl 4. The data exhibit a clear pelae dependence wittdN.,/dn ) except for
very small multiplicities. A power-law fit of/Cr,/M (pr)m O (dNgr/dn )P in the interval 5< (dNgp/dn) <

30 yieldsb = —0.4314 0.001 (stat.®*-0.021 (syst.). The significant deviation of the power-law xde
from b = —0.5 indicates that the observed multiplicity dependenckl 0fr) fluctuations in pp does not
follow a simple superposition scenario, contrary to whagimhbe expected for independent MPIs. All
PYTHIA tunes under study agree with this finding to the exthat they exhibit a similar power-law
index as the data. This is also true for the NOCR calculatitwickvexcludes the color reconnection
mechanism in its present implementation in PYTHIA as a damirsource of correlations beyond the
independent superposition scenario.

4 Results in Pb—Pb collisions

Results for the relative dynamical fluctuatiQfCn/M(pr)m in Pb—Pb collisions a{/syy = 2.76 TeV
as a function of(dN¢,/dn) are shown in Figl]5. As for pp collisions, significant dynaahifiuctu-
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Fig. 6: Mean transverse momentum fluctuations in central heavgeadisions as a function of/Syn. The ALICE
data point is compared to data from the CERES [13] and STAR ¢%Beriments. For STAR only statistical
uncertainties are available.

ations as well as a strong decrease with multiplicity areeplesl. Also shown in Fid.15 is the re-
sult of a HIJING [39] simulation (version 1.36) without jgttenching. A power-law fit in the inter-
val 30 < (dNch/dn) < 1500 describes the HIJING results very well, except at lowtiplicities, and
yields b = —0.499+ 0.003 (stat.}0.005 (syst.). The approximat@N./dn)~%° scaling reflects the
basic property of HIJING as a superposition model of inddeeh nucleon-nucleon collisions. The
HIJING calculation, in particular the multiplicity depegke, is in obvious disagreement with the data.

In peripheral collisiong(dNg,/dn) < 100), the Pb—Pb results are in very good agreement with the ex-
trapolation of a power-law fit to pp data gfs = 2.76 TeV in the interval 5< (dNcn/dn) < 25, with

b = —0.4054 0.002 (stat.1#-0.036 (syst.). This is remarkable because significant difieee in(pr) are
observed between pp and Pb—Pb in this multiplicity rahgé. [Ad larger multiplicities, the Pb—Pb re-
sults deviate from the pp extrapolation. An enhancemenDh<1(dNq,/dn) < 500 is followed by a
pronounced decrease @Ncn/dn) > 500, corresponding to centralities40%, which indicates a strong
reduction of fluctuations towards central collisions.

Measurements of mean transverse momentum fluctuationsiirat@—A collisions at the SP$S [13] and
at RHIC [18] are compared to the ALICE result in Fig. 6. As in fpere is no significant dependence
on ,/Syn observed over a wide range of collision energies.

FigureT shows a comparison of the ALICE results §&C,,/M (pr)m to measurements in Au—Au colli-
sions at,/Syn = 200 GeV by the STAR experiment at RHIC [18]. In the peripheegfion, the STAR
data show very similar scaling witftNc,/dn) as the ALICE data, as shown on the left panel of Eig. 7.
Also shown are the fit to pp data afs = 2.76 TeV from Fig[h and the result of a power-law fit to the
STAR data in{(dNgn/dn) < 200 where the power is fixed to= —0.405. Good agreement of the ALICE
and STAR data with the fits is observed in peripheral colfisioThe decrease of fluctuations in central
collisions is similar in ALICE and STAR, however, no signiit enhancement in semi-central events
is observed in the STAR data. In the right panel of Eig. 7, #saits for\/Cy,/M(pr)m in ALICE and
STAR are shown as a function of the mean number of particigaiucleonsNpar). In this representa-
tion, the measurements QfC,,/M(pr)m from ALICE and STAR are compatible within the rather large
experimental uncertainties diNpar) in STAR. A power-law fity/Crn/M(pr)m O (Npar)® to the ALICE
data in the interval 1€ (Npar) < 40 yieldsb = —0.472+0.007 (stat.}+0.037 (syst.). The agreement be-
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Fig. 7: Left: Relative dynamical fluctuatiof/Cm/M(pt)m as a function ofdNg,/dn) in Pb—Pb collisions at
v/SNN = 2.76 TeV from ALICE compared to results from STAR in Au—Auleibns at,/Syy = 200 GeV [18].
Also shown as dashed lines are results from power-law fitsdaata (see text). Right: same data as a function of

(Npart)-

tween ALICE and STAR data as a function(ddar) points to a relation between the observed fluctuation
patterns and the collision geometry.

Transverse momentum correlations and fluctuations may dified as a consequence of collective
flow in A—A collisions. It should be noted, however, that evawneraged radial flow and azimuthal
asymmetries are not expected to give rise to strong trassv@omentum fluctuations in azimuthally
symmetric detectors [18, 16]. On the other ha¥dpr) fluctuations may occur due to fluctuating initial
conditions that are also related to event-by-event fluicinatof radial flow and azimuthal asymmetries.
We compare our results to calculations from the AMPT modB] #hich has been demonstrated to
give a reasonable description of inclusive and event-gesrfulk properties in Pb—Pb collisions at LHC
energies|[46, 47], in particular of the measured elliptiovflmoefficientv,. Figure[8 shows the ratio of
vCin/M(pr)m in data and models to the result of a fitAfdNe,/dn) ~° to the HIJING simulation in
the interval 30< (dNch/dn) < 1500. For(dNch/dn) < 30, HIJING agrees well with the results from pp
and Pb—Pb. At larger multiplicities, none of the models showantitative agreement with the Pb—Pb
data. The default AMPT calculation gives rise to increasectdiations on top of the underlying HIJING
scenario exceeding those observed in the data, except fpmpeeipheral collisions. In contrast, the
AMPT calculation with string melting, where partons aftesecattering are recombined by a hadronic
coalescence scheme, predicts smaller fluctuations. Ontliee band, both AMPT versions exhibit a
pronounced fall-off in central collisions which is in qualive agreement with the data.

In a recent approach_[24], initial spatial fluctuations cdiggha flux tubes have been related to mean
transverse momentum fluctuations of final state hadronsheia toupling to a collective flow field. A
comparison of these calculations to data from ALICE and ST&\Bhown in [24]. Good agreement is
found in the semi-central and central region, where the dexéate from the pp extrapolation.
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Fig. 8: Relative dynamical fluctuatioR/Crn/M(pr)m normalized to(dNgh/dn)—°° (see text) as a function of
(dNch/dn) in pp and Pb—Pb collisions gfsyn = 2.76 TeV. The ALICE data are compared to results from HIJING
and AMPT.

5 Summary and conclusions

First results on event-by-event fluctuations of the meamstrarse momentum of charged patrticles in pp
and Pb—Pb collisions at the LHC are presented. Expressednis of the relative dynamical fluctuation
vCim/M(p1)m, little energy dependence of the mean transverse momentiwtnidtions is observed in
pp aty/s= 0.9, 2.76 and 7 TeV. The results are also compatible withlaimieasurements at the ISR.
For the first time, mean transverse momentum fluctuationg @re studied as a function @Nc,/dn).

A characteristic decrease QfCn,/M(pr)m following a power law is observed. The decrease is weaker
than expected from a superposition of independent souftesnhature of such sources in pp is subject to
future studies, but a connection to the concept of multtgpainteractions is suggestive. Model studies
using PYTHIA however indicate that there is no strong seritsitof transverse momentum fluctuations
to the mechanism of color reconnection.

In peripheral Pb—Pb collisiong§dNg,/dn) < 100), the dependence QfCr/M(pr)m on (dNcy/dn) is
very similar to that observed in pp collisions at the coroggping collision energy. At larger multiplici-
ties, the Pb—Pb data deviate significantly from an extrajomlaf pp results and show a strong decrease
for (dNgn/dn) >500. The results for the most central collisions are of theesenagnitude as previous
measurements at the SPS and at RHIC. The centrality depemdéxyC,,/M (pr)m is compatible with
that observed in Au—-Au ay/syn = 200 GeV.

The Pb—Pb data can not be described by models based on idéepencleon-nucleon collisions such
as HIJING. Models which include initial state density fluations and their effect on the development
of collectivity in the final state are in qualitative agrearhwith the data. This suggests a connection
between the observed fluctuations of transverse momentdrazamuthal correlations, and their relation
to fluctuations in the initial state of the collision.
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