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1. Introduction

* The main goals of event-by-event physics
* Dynamical fluctuations

* The subject of this paper — system size
dependence of transverse momentum fluctuations



2. Measures of fluctuations

e Distribution of mean (per event) transverse
moinenta M(pT) for data and mixed events

e ¢ correlation measure
p

e l'wo-particle correlation plots (x ,x )



3. Experimental Set-up

e TPCs

e Ditferent beam definitions (counters) and target
arrangements (p+p, C+C, S1+S1 and Pb+Pb)
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4. Data selection and analysis

e 4] Data sets

Mo. of cwenita e Fyeu f M-} & range [ fra]

O E T 0. 153 13.9 0 - 2.0

Si--5i 83 D 0. 122 av 0 - 2.8
FPb+FPhi&) LIT M) .57 43 1.2 -
FPh+FPh(i) L5 DA i, 10 B8 9.1 - 10.2
FPbh-+FPh(4) B8 D) .1 134 T4 =9.1
FPbh+Fh{3) GH (WD .11 23 H.4 - T.4
Ph-=+=Phi{2) A5 DHD) 0, o7 5 281 4.4 -5.4
Fb-+FPb{l} 180 D00 0.05 352 0 - 3.4

Table 1: Data sets used in snalysis, Listed for pdp, O40C, Si4-5 amnd six centralities
of Ph+Pb collisions at 158 AGeV ane: number of events, ooy - the faction of the
total inolastic cross Soctbon, {Agd - the maean nuarmber of wourded poeleons, b - b et
PAr A ele T,

. Alz=p] B[] C[TalT=r]
3.9 - 4.1 L) 0.3 L]

Table 1




4.2 Event and particle selection

* vertex cuts
* track cuts (bx, by, nmp, np/nmp)
*40<y <J3.5

#0.005< p_<1.5GeVie

geometrical acceptance ( p, versus azimuthal angle)

Table 2
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nl Inelasth coross soctiom, (NNl - the mesn oo ber of weouesdod moacloomns, & - lmmp
EuERaA LA E .

4.1<y<4.3

Py [GeYic)

; T AlzEp] HEE] [ L e B
3.0 - 4.1 [1] L] R
: 4.1 - 43 0 0.3 BEOD
44 - 45 1] 25 Ak
o 4.5 - 4.7 (1] 025 3500
4.7 - 4.0 [1] o= ET 1]
b T 4.8 - 0.0 .5 [T EIAM)
s 51 - 53 1.4 i R
] 5.3 - b.o 1.5 0.1 ZE00
L]
. she 2 The pammotriesston of MA@ — pr acocptanos o 1O AGCY for positis

rgod parddcles (ST 0+ For noegacvwely changed particles ome has o codefioes ol oo
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4.3 Corrections and systematic error estimates
* influence of non-target interactions

* influence of non-vertex tracks
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4.3 Corrections and systematic error estimates

* losses of tracks due to reconstruction inefficiency and track selection cuts
* limited two track resolution effect
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5. Results

F"lﬂ4
2 e Ph+Rh(5%)
=40 Pl Ph e
2107
Ny | o(N) | pr [Mel il alpr) MMeV /o] By, [MeV ]
.E 107" p+p (&) 1.4 1.3 304 196 29 + 0.3
D ) 06 | 0.7 283 179 0.8 + 0.1
107" pp (+) 0.8 09 317 206 -14 = 0.3
! I T C+C (all) 10| 4.3 300 210 54 + 0.7
e ) 45 24 78 190 18 + 0.8
; 4 06 038 1 1.2 l31 .:f —C+C (4] 55 | 27 317 721 0.7 £ 0.7
ev.c Hi-+5i (all T v 01 217 49 4 048
M(p) | ] Si+81 H} 12 I 277 195 a6+ 05
S-S (+) 15 1 320 231 02 %07
o Pb+ Pb(6) (all) | 39 18 00 231 72 =+ 0.7
= m—l e | Ph+Fh{G} (-} 18 g 270 185 45 =+ 0.5
@ WioAhot Pb-+Pb{6) (+] | 21 10 325 237 19 £ 0.7
@ 1072 it mised Pl Ph(5) (all) | 73 17 305 234 6.6 =+ 0.7
& ! Pb+FPbib) (-] T ] 73 109 45 =+ 0.7
E 107 : [ Pb+-Ph{5) (+) | 39 g 333 245 06+ 08
- 1 Pht Po(4) (all) | 104 19 ke 230 5.6 == 0.B
® 10° L Ph+Phbid) (-] T 10 78 202 38 =05
= ' Po+Pbi4) (+) | 56 11 T37 PIT) 06 + 0.9
10°° ‘TT T L F;-i?]}jﬁ} 148 | 71 312 333 16108
] [ TR YOS P PRE SEEPC: P N LY RPRRY] ex +Pb(3) (- 60 11 279 204 29 + 08
0 0.2 0.4 0.6 0.8 1 1.2 1.4 | PL+PB{3) (+) T 12 343 o543 13 =+ 08
[ Ph+Po(2) (adl) [ 193 21 315 234 2.2+ 10
H:FT] [GeVic] Pb-+FPh(2) (-) [ 11 281 205 24 08
Po+Pb2) (+) | 103 | 13 344 . 254 J AT+l
Pla-- Plaf1]) (all) 230 149 317 236 1.4 + 0.8
- Ph+Pb{1) (-} 108 11 281 203 0.0 = 0.8
A L Po+PH1) (+) | 122 12 40 I57 204 08

[P niGes

Table & Measured inclusive and event-by-event parameters for sccepted particles. (N},
o[ N}, pr and oipr) values ane not cormected for soceptanee. @, values are coroeeted for

lienitmd] two track msalution, The systematic semor of &y is smaller than 1,6 MeV [,

i

o8 1114

M(p,) [GeVic] Table 3
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6. Discussion
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e HIJING model with
NA49 acceptance and
kinematical cuts

* No significant
centrality dependence
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6. Discussion

o [ OW CI) values for

350

pHp (data and
HIJING)

e Structure for two- -
particle correlation
plot (p+p) -> what 1s
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Figure 12

6. Discussion

* a) p+p data
e b) HIJING model

* ¢) random generator
with M(p,) versus N

dependence

* d) fluctuation of the
inverse slope
parameter (10.5%)



6. Discussion

e HIJING model for p+p
and C+C interactions

e Dilution effect from
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6. Discussion

* Model with inverse
RN siope porameter
fluctuations for central
. Pb+Pb

L - sy e a) G(T)/T — 26%

+ *b)o(1)/T=53%
rvor a0 ) o(T)/T =10.5%

e d) Pb+Pb data
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6.Di1scussion

| = temperature’ fluctuations
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Figure 15




6. Discussion

* STAR

Central Au+Au at sqrt(s) =
130 GeV

M(pT) distribution 20% wider

than corresponding Gamima
distribution

Saddle shaped structure for
two-particle correlation plot

(|)pT about 25 MeV/c for
midrapidity

e PHENIX

Central Au+Au at sqrt(s) =
130 GeV

No effect for M(p_) and (I)p_T

The reason: limited azimuthal
angle, limited pseudorapidity,
lower p,_ cut = 0.2 GeV/c



6. Discussion

* NA22

Elementary interactions at 250
AGeV

(I)PT dependence on the rapidity
region

Confirmation of our low

fluctuations for forward
hemisphere

(I)pT for midrapidity above 25
MeV/c

* CERES
e Pb+Au at 158 AGeV

. (|)pT at midrapidity = 7.8 + 0.9
MeV/c



7. Summary

Event-by-event fluctuations for p-+p, C+C, S1+Si1 and Pb+Pb at
158 AGeV

FORWARD rapidity region only

M(p,). (|)pT and two-particle correlation plots

Dynamical fluctuations small, system size dependence

Two-particle correlation plot for p+p data shows a structure
connected with M( pT) versus N correlation

A small effect of the Bose-Einstein correlations for central Pb+Pb
collisions

HIJING model reproduces two-particle correlation plots but no (I)pT

versus centrality dependence
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