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'@JE Outline

+ The NA57 experiment at the CERN SPS

Study the production of strange and multi-strange
hadrons at mid-rapidity in heavy-ion interactions,
as a function of centrality and c.m.s. energy

+ Strangeness Enhancement (and energy dep.)

+ Expansion dynamics: m- spectra

NEW>s R, for A7, K2, A, A atVsy=17.3 GeV

NA57 Posters at QMO05:
- “Rapidity spectra in Pb-Pb collisions at 160 GeV/c” by G.E.Bruno
« “Rcp in Pb-Pb collisions at 160 GeV/c” by G.E.Bruno and A.Dainese

» “K°® and A\ production in p-Be collisions at 40 GeV/c ” by l.Kralik
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%trange Particles Reconstructio!

up.ﬂ‘." EUDy PESy stuﬁ

+ Use charged decay-tracks measured in
the pixel telescope to reconstruct:

Kg — T[+T[_ /\ — 'r[_p -I
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in:

« Pb-Pb, p-Be, p-Pb @ p= 160A GeVi/c

+ Pb-Pb, p-Be @ p = 40A GeV/c
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A .
'QJE@ Yields and Enhancements

+ Double-differential cross section for each particle fitted 1 e

1 d°N m
— (e r
iy =) xpET E

L app
4 with flat/gaussian(K°® and A) y distribution in the selected acceptance

iR
g

+ inverse slope of m, distribution (T app) free parameter of the fit

+ Yield (average particle multiplicity / event) extrapolated to a
common Yy-p; regioop: w05 2N

Y=[(d d
J.m My Yem —0.5 medy Y

* Strangenesg Fnhancement (in Ph-Ph relative to p-Be);

g=0 Y O 0 £ T
A By BV B,
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% Collision Centrality

o5~ B0tory 1 cant
-

7
+ Determined from charged multiplicity, measured from the

hits in a dedicated Si-ustrip detector

<
%

+ N_..and N, from trigger cross section (Glauber model calc.)
# Oyigger = 60% of Pb-Pb o, (7.26 b)
10 L - NA57 data (160 A GeV/c)
— Model

do/dN, (barn)

—
o
1

10 -

10

0" Pb-Pb @ 160 A GeV/c H

0 200 400 600 800 1000 12|00
WAQ7 Coll., EPJC18 (2000) 57 N,

NA57 Coll., JPG31 (2005) 321
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\i Strangeness Enhancements

S 160A GeV/c Errors;
systematic
? pr >0, ly-y,l<0.5 7\ L pp> 0, lyy,l<05 Fﬁ?g!%# 20 0 statistical
So = ;,4@ ! Enhancement =
| o 1 e | SYield> [ <N_ >
<) () 2 E.'?—'_é_
; _ HE < ;: A \ 5.
§ i ie § :% (< “"d - ] part )p se
Wl e v I, } i No ennancement
pBe pPb PbPb pBe pPb PbPb < N part
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= Hierarcl%ical eniw =12 ran ess content
Pa&l@@ﬁ’apmgbdﬁ*measi?]rﬁerﬁmm maded@bnendgombination of s and s
comman P e M 6§ MadroniE FRRLIEAIR A adron gas

VT

+ Significant centrality dependence, except for A
* Rafelski and Muller, PRL48 (1982) 1066
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BAa Energy Dependence

05 - BUpy, ¥
o of Enhancements
Redlich et al., JPG28 (2002) 2095
100 e p
C —_ n S, py>0, ly-y|l<0.5
C - Vis) ] s
40 GeV ] £10 F40AGevi -JCN
= 8.70GeV S 01160 A GeV/c g ¥
o _12.3GeV s | g i
— =
10_— iy = s
o 7’160 GeV : g %
_17.3CGeV - §
..................... 130GeV -
------------ 1 g
| 51t % =
1L d § i pBe pPb PbPb
Z ] =N
Ll Lol L vl |_| L] : ““““2‘ “““3
1 10 100 1000 1 10 10 10
<N >

<N_...>
+ Steeper increase with centrality at lower energy
+

=" in most central class: larger enhancement at lower energy

4 qualitative agreement with theory (canonical suppression model)
but energy and centrality dependence not well predicted
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QNS ~ BUbAage,

-
e AR

Transverse Dynamics:

Blast-wave Fit of m; Spectra

Model : thermalization =~ &'V, _ [ dm rooshp [y Opy sinhp 1,
plus hydro-dynamical  mddm * 0 0 O 0
B 0 |__z[(=1)
transYer_s.e flow 0(r) = tanh™ B, (r) ) =B. %D
description G.[]
Pb-Pb 160 A GeV/c Pb-Pb 40 A GeV/c
S 108K T=144+7 MeV S
G AL L pmasteon 3w sy
— ;1_\ S X ndf=37.2/48 El— 10 ? E len df=79/34
£ 10° - LA
®) FE O E
Z 105, = 10°:
L®) FE~ o C
eV, 3
— 103%_ —
ZE.Q-F
10 =
10 %
17‘(‘)””0[5””1””1‘.75” 32 N IS B TE R 1
m;-m, [GeV] m;-m, [GeV]
. ! ° NAT57, J(I):’G3O (2004) 823
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% Blast-wave Fit Results

§16°0_53% Tinio = 144 £ 7(stat) £ 14(syst) MeV
=l _ —> <B.>=0.381 % 0.013(stat) + 0.012(syst)
I \J60 A GeV/c
o - \ Tiinio = 118 £ 5(stat) +11 (1)(syst) MeV
_— <B.>=0.398 + 0.010(stat) *2-011 (syst)
N _— -0.013
p Wagew ¢ 7, loweratd0 A GeV/c
+ Similar transverse flow

032 034 036 038 04 042 0.4

— 180

B> > - peripheral
+ From central to peripheral: =" 23-40%
# T, .. increses e 1O 53/° 11 -23%

# <B_> decreases 4.5-11%
:> earlier decoupling . 4.5%
in peripheral collisions ? 160 A GeV /C central

90 025 03 035 04 045 0.5

+ New analysis of dN/dy in |y-y_| =0.5 <$,>

#<P>~<P>~04 [gee poster by G.E.Bruno
large stopping?

10

O
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up.'ﬂ‘."

Central-to-peripheral

“~* nuclear modification factors
_ <Ncoll>P

« d’N,_/dpdy

RCP(pt) _

coll

N

>C d’N, /dpdy

+ R, at RHIC:

¢ R, at SPS?

+ T suppressed: energy loss?

4 high-p;: parton energy loss
4 intermediate p;: baryon/meson

WAQ98, EPJC23 (2002) 225

(see also R

effect (r

ecombination?)

re-analysis)
A'&nterrla PLB596 (2004) 32

ST#-(H

Prellmlnarg.r {Au+Au @ 200 Ge\-’]

. panigpant |.¢ | Pb+Pb (Nw]lr--';IZ) 1 60/
1.6 f FOHFP Moo = 207) 557450
1.4
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X 1E ==
A K2 ® A+A ~ _0-5% 0'8_ > ++h+_
o ek h . a1 o WAOS dat
1 L i . 0.4
Transverse Momentum p; (GeV/c) 0.2 (c)
g A SN E—

STAR, PRL92 (2004) 052302 + prelim.
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urw‘-"“mﬂ;s“u@?RCP for h-’ Ko] /\J /\ (-\/SNN = 17-3 Ge
+ Centrality classes: 0-5%, 10-20%, 20-30%, 30-40%, 40-55%

+ R, from unweighted dN/dp; (corrections are centrality independent
within systematics)

CC% 3 = 0-5% / 40-55% m% 3 = 10-20% / 40-55%
25— *h 25 — °h
= e Ks - *Ks
2 *A 2 *A
ST S
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= " i #:—+——Jr— = 41t £=_+_+_
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25 — 7 25 — T h quadratic sum
[ S — S
2 A 2 A of stat. and
- +“+ S Jp dep. syst
15 ; 15 ; \% pT- . .
11ttt zASImE 1%@%{ fffffff = errors
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NA57, PLB in print, nucl-ex/0507012
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A . .
% R.. Comparisons: kaons & pions

up.'ﬂ‘.'v - BUMPES: H-UNGM-ﬁ

SPS i RHIC
O | sy =17.3 GeV, gl8——T T 7 T T 1 ]
o o K npgy 1T070122-43% o, 6f PHENIX R, Au-Au200GeV E
isl °C ° WA9S i 42_ 0-10%/60-92% :} :;ff ::”1 ;‘;_
- 125 a1 .
B L
il 0.8 W Kt J
: ¢*ﬁ?:+ ++H+ KO 0 55— .’..ﬂﬂi H K _E
o BF = -
05 R e %T[O o.4+*W%T L T0 B
0.‘2‘2— % 7 E ° 3 éc}i—
o) \ R R TR S
0 2 ) (Aé eV/c) p; [GeVic]

T
+
* 10,00 Rop < KO Ry —> TR < K* Ry also at RHIC
for p; <2 GeV/c
WA98, EPJC23 (2002) 225 PHENIX, PRC69 (2004) 034909
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‘% R., Comparisons: kaons & N\

&5 2 [ sy = 17.3 GeV, 0-5% / 40-55%
o ol R ¢ Similar K°-A relative pattern at
e SPS and RHIC energy
B e BT + R, values higher by ~0.5 at
15 & * SPS, no significant suppression
S0 observed
1 ||] §¢+ + RHIC meson/baryon pattern
55 ﬁw "o, 14 STAR  can be explained by quark
© o o °  recombination models
0 0 2 4 E|3
p; (GeV/c)

+ Recombination at SPS energy?

4 consistent with explanation of multi-strange enhancements
as due to recombination of s and’s

+ Note: effect may also be due to different “Cronin” for A and K

STAR, PRL92 (2004) 052302
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'% R., Comparisons: Models

QN5 BUBARESy e Rt

+ Data compared to K° calculation by X.N.Wang

+ Cross-checked using different model: PQM (BDMPS-based)

4 medium density determined from RHIC data and extrapolated down to SPS
energy; Cronin enhancement included

&5 2r 0-5% / 40-55% 14 S
o — no E loss (Wang) S L]
_ E loss (Wang) 3 12k ¥ STAR b1 ]
1.5— [ E loss (PQM) a 1:_{' = PHENIX h",f
: LN O PHENIX #°
S N < |
n BT
— m
0.5 g
- 0 B e
- NAS7 Ks 0680700 50 200 750 300 350
0||\|||||||||| N

0 1 2 3 PQM (see poster by C.Loizides)

4 5
p; (GeVic)

X.N.Wang, PRC68 (2001) 064910; PRL81 (1998) 2655; PLB595 (2004) 165 + private comm.
PQM: Dainese, Loizides, Paic, EPJC38 (2005) 495 + private comm.
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A .
QJB« Conclusions

a3~ BUDARgg, HUNGART

+ Strangeness Enhancements at 160 and 40 GeV/c
+ same hierarchy, 160: E(Q) > E(=) > E(\), 40: E(Z) > E(N)
+ agreement with ‘historic’ QGP signature

+ Transverse and longitudinal expansion described by hydro
#T..1o. = 120 MeV in central collisions

+ earlier decoupling in peripheral collisions?
#<P>=<p>=04
+ R_; nuclear modification factor
+ similar patterns (K°10,,,4.s, K°/\) as at RHIC
SPS: higher R, values, no significant suppression

+ described by calculations including parton energy loss
Cronin? need R , measurement
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EXTRA SLIDES
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GIND3 ~ BUbap, PEST pumepitt

f\ i i i i 7
2 Two historic QGP predictions

+ restoration of X symmetry -> increased production of s

4 mass of strange quark in QGP expected to go back to current
value @

m,~ 150 MeV ~ T,
copious production of ssbar pairs, M
mostly by gg fusion

[Rafelski: Phys. Rep. 88 (1982) 331]

[Rafelski-Miiller: P. R. Lett. 48 (1982) 1066] M<
EI, 5

+ deconfinement stronger effect for multi-strange

4 can be built using uncorrelated s quarks produced in independent
microscopic reactions

strangeness enhancement increasing with strangeness content
[Koch, Muller & Rafelski: Phys. Rep. 142 (1986) 167]
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% NAS7 Experimental Layout

Double side

ustrips
Y pixel plane (3Q2 + 4Q3)
Vo
, v
. Z pixel plane (4 Qo + 2Q3) ,7 1om

158 A GeVic:
Target: 1% Pb d=60cm o =40 mrad

o 40 A GeV/c:
Scintillator Petals: d=40cm o =72 mrad

centrality trigger

MSD: Multiplicity Silicon Detector

|:| MSD 2

Tracking device: 3<n<d

silicon pixel planes (5 x 5 cm?) »af
MSD 1

Lever arm: TARGET { / 2<1<3 y
) Pb 1%

double-sided pstrips 4 Petals

,’ l<n<2
S2 ¢ 70m

’
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% Data Samples

+ p-Be 160 A GeV/c: 219 M events
+ p-Pb 160 A GeV/c: 287 M events (WA97)

+ Pb-Pb 160 A GeV/c: 460 M events (0-60% o™-Pb)

+ Particle statistics for R, analysis:
+ Ko 1.8 M
+ N 0.7M
4 Nbar: 0.1 M
#h: 100M
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up.'ﬂ‘." - BUMPES: HUNGARY
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+ Small residual combinatorial background (few % at most):
subtracted or included in the systematics
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% Invariant Mass

o5~ B0tory 1 cant
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+ Small residual combinatorial background subtracted
+ at most 10% for hight p; (> 2.5 GeV/c) K° in central Pb-Pb collisions
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% Hyperon yield measurement

u".'ﬂ‘.'v - BUMPES: H‘U‘P:IGM-K{

+ Data corrected for acceptance m, = x/ pr +m;
and also for detector and
reconstruction efficiency by Monte  d°N

Carlo simulation dydm.,
+ |n the acceptance window: g’
92.5

+ Yield :
(i.e. particle per event) 2

+ Transverse mass spectra (T, ))—— *
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\ (1 o
| oo o
: oae o
f O
| = oodzon, o
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=0o00d0000000000E Do
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- o
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+ one unit of rapidity about ;'2.'2.;%-L-z-.g-i-ié-“’s;;*-;ga;.ii 3

+ full range of p; 405 o d2N
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A Transverse mass spectra

o S in Pb-Pb at 160 A GeV/c

— 500 1

> ~ A NA57

o - O NA44

S 450 — & Nvag %

— ~ % NA50

o 400 - Y WA97 d

S | ¢

o 350 - 'y o
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€300
0 KA :

*:fc+7c' % ‘%‘ "{( Q 4

200 [ kK o ¢
150005 1 15 2 25 3

s it AN
o b R A R
A j NN

53% most central
events

Inverse slopes (MeV)
K 237+4+24
A 289+7+29
A 28716129
= 297+5+30
= 316+11+30

mass [GeV/cz]
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‘% Inverse slopes at 160 A GeV/c

b-Be p-Pb 0 1 2 3 Vg = i

KO 1974 217¢6 | 23915 | 23918 23347 24418 23419
/\S 18012 196+6 | 237+19 | 274:13 | 282#12 | 315£14 | 30515
N 157+2 | 183x11 | 277¢19 | 26411 | 283%10 | 313%14 | 295:14
= 202£13 | 23514 | 290£20 | 290+11 | 295:9 | 30411 | 209:12
=+ 182+17 | 22421 | 232:29 | 31123 | 294118 | 346128 | 35631
O-+OF | 16940 | 33499 274£34 274£28 268+23

o 264119
o 284128

In central and semi-central Pb-Pb collisions (bin 1,2,3,4) we
measure compatible slopes for particle and its anti-particle
This symmetry lost in p-Be
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'@JE Collision Centrality

QN5 BUBARESy e Rt

+ Determined from charged multiplicity measurement

+ N_.and N_, from trigger cross section (Glauber model calc.)
# Ogqer = 60% Of Pb-Pb 0, (7.26 b)

E <Npart> <N
% ’ ﬁw.__hpb'Pb 160 A GeV bin | %ofa,_ | 160 40 | 160 40
f i 0 | 4053% | 62 | 57 | 77 | 8
o 00120304 1 | 23-40% | 121 | 119 | 191 | 203
s s s s 2 | 1123% | 209 | 208 | 395 | 416
R EE R 3 | 4511% | 290 | 292 | 614 | 644
A A I B 4 | 045% | 349 | 346 | 789 | 807

R R

Nch

NA57 Coll., JPG31 (2005) 321
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% Collision Centrality

S [for R, analysis]
+ Determined from charged multiplicity measurement

+ N_..and N, from trigger cross section (Glauber model calc.)
# Ogqer = 60% Of Pb-Pb 0, (7.26 b)
Class (% 00" °)  {Npan) (Neolt)
0-5.0% 3453 £ 1.7 779.2+ 26.6

10.0-20.0% 2147+ 5.8 421.7 4 26.1
20.0-30.0% 143.0 £ 6.6 247.7T4+ 21.5
30.0-40.0% 92.6 £ 6.4 140.54+ 16.2
40.0-55.0% 49.5 + 5.0 63.8 + 9.8

Systematic errors from: variation of multiplicity fit parameters,
variation of Pb Woods-Saxon, uncertainty on o™N.__ (~1.5%)

NA57 Coll., JPG31 (2005) 321
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% Enhancements w.r.t. number of binary 5T,
collisions at 160 A GeV/c b in

L pyp>0, ly-y,, /<05 \
N

Be

[

L pp>0, ly-y, <05

[
(]

article / event / collision relative to p

P

Quark Matter 2005 - Budapest, August 4, 2005

o3
[re]

_
=)
—

article / event / collision relative to

ar

|

Enhancement =
<Yield> / <N,, >

QO+Qf

(<Yield> / <N,,.>)

< Nbin >
A

_/

* Going from p-Be to Pb-Pb = and Q) yields scale

faster than <N, >

Andrea Dainese for NA57
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' Hyperon Enhancements at 40A GeV/a -

+ Only lower limit for =*, due to limited statistics

% %
q pr>0, ly-y, <05 q pp>0, ly-y 1<0.5
) )
) )
= =
- -
= =
& = &
Rl ﬁ: — Rl
S 10 S 10
2 2
< i <
= i _ =
g 3 A g —
= T B o)
~ E“—' ~
N ] N
= =
[<F] = [<F]
» % $ >
5} = 5}
~ ~ K
%) %) T
< < 7 IR
pe=) pe=) L =
5 5
& 1], & 5 $

| pBe PbPb | pBe PhPb

\\H‘ L L \\IIH‘ L L \\\\I\‘ L L L Ll I‘
2 3 2 3
1 10 10 10 1 10 10 10
<N > <N >

wound wound

+ Same hierarchy as for higher-energy data: E(A\) < E(Z)
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% Ratios of Enhancements
S 40 GeV/c / 160 GeV/c

r
]
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]
r
]

-
-
[

P> 0, ly-y 1< 0.5 A Bial p>0. lyyl<0.5 A py> 0, ly-yl< 0.5

[y - - -
o [= ]
[y - - -

— [ ] = (= ]

- i
L 1
: I—;—| 1
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[ —|'I=
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10 10° 10 10°
<N > <N > <N >
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o
i
o
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Enhancement 40 Ge\gc / Enhancement 160 GeV/c
o
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. Chei] |
o
Enhancement 40 Gc’\-gc / Enhancement 160 GeV/c
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Enhancement 40 GeV/c / Enhancement 160 GeV/c
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-
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A Energy Dependence of

205 ~ BUpag ‘_:! -
= Enhancement
Q 7 = o Redlich et al., JPG28 (2002) 2095
m Preliminary X = 952 _
£ NAS57 @ 8.8 GeV E s U
S 44l NAST @17.2GeV Z210L = |
Q ¢ STAR@ 200 GeV o) Gl R ST
g | :‘ 2 |
@ i B
kS L
< 1 ©
@ >
= qlMe.
compiled by B.Hippolyte |
Pl i 5ol L Lol ol I

1 10 10° 1 10 10°

Fart NF‘ art
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3 _ _
% Canonical vs Grand Canonical

+ Energy penalty to create a strange particle:

4 Canonical: computed taking into account also energy to create
companion to ensure conservation of strangeness

# Grand Canonical limit: just due to creation of particle itself. The rest of
the system acts as a reservoir and “picks up the slack”

T T TTTTI] T T T TTTT T 'I'T'l'r'|||| [ T rrronm T T i T e T
1000 | E

V(s)

B.73GeV

100 E 12.3GeV

17.3GeV |

Enhancment of strange baryons

(Q+Q) yields/part. relative to p+p

10 — 130GeV -
1E
1 el el Ll T vl Lol Lol Ll
1 10 100 1000 1 10 100 1000
"Fﬂﬂ <Nparl>
Canonical suppression increases Canonical suppression
with increasing strangeness increases with decreasing energy

Redlich et al., JPG28 (2002) 2095
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BA comparison NA57-NA49

Particle yields per participant

o 2
=
<
Similar centrality regions: ,E il +
1.6 —
NA57 | NAdo* | § ST TN NN + ______ " +
= 12 [ +
40 GeV | 5% 7% < J.
=~ I
~
160 GeV 504 29 g 08 [
(K) ,} 06
1 V ; Pb-Pb 40 GeV Pb-Pb 160 GeV
o0 Ge 12% | 10% g o
(/\I :) ?) 0.2 —
'E:/ 8 \ | \ \ \ \
For NA49: K¢ = 0.5*%(K*+K") K° A K K° A X o8 §+
S S

about 30% systematics on the absolute value of the
yields (under investigation) but ...

*Refs: Physical Review C 66, 054902 (2002), arXiv:nucl-ex/0311024,
Phys. Lett. B 538 (2002), 275.
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Comparison NA57-NA49

Particle ratios

g *f
p 1.8 B
el Pb-Pb 40 GeV
g 1.6 -
« C
M 14 ;
~ 12 +
BOF
< =
N ¥ ; 1 + ! 1
S 08 - +
S % -
é 06 —
b 5 Pb-Pb 160 GeV
02
| | | | | | |

Q

AlA = Q1 KA K/ A AlA = QI E/A =/A

... particle ratios compatible within errors
(no impact on relative yields)

*Refs: Physical Review C 66, 054902 (2002), arXiv:nucl-ex/0311024,
arXiv:nucl-ex/0305021, arXiv:nucl-ex/0311029.
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Blast Wave

Blast-wave description of the specitra:

d*N, Rg cosh sinh ’
= [ 4m, (K H” P HJ H” P Eldr
m,dydm,
Umform partlcle density
. 3 Dr |—_ZT
p(r)=tanh™ B, (») Buo(M=BsO, O r<R, <@ s= 2
G [] ﬁljl - BS
2+n
n=0 n=1/2 n=1 n=2
T (MeV) | 15846 15246 14447 151411
Bs 0.396 0.493 0.571 0.633
+0.015 +0.016 +0.019 +0.028
<B> 0.396 0.394 0.381 0.316
10015 | $0.013 +0.013 +0.014
x2/ndf 39.6/48 36.9/48 37.2/48 68.0/48

Schnedermann, Sollfrank, Heinz, PRC48 (1993) 2462

Andrea Dainese for NA57
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A

5% most central events

J—
=
")

1 T=118+13 MeV
N <B,>=0.45+0.02
S X mdf=52.7/43

iy
g
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—} —}
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B
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[y
<>

(x
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é; »
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—J —J
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ol
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o
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\\\‘\\\\‘\\\\‘\\\‘\JJ\

L1
0 0.5 1 1.5 2 2.5
m;-m, [GeV]
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== Blast fit for most central collisions &

n| T(MeV) | <> | x¥ndf
NA57 | 1 | 118+13 | 0.45+ | 53/43
0.02
NA49 | O 127+1 0.48+ | 120/43
(a) 0.01
NA49 | 0 | 114+2 | 0.50+ | 91/41
(b) 0.01

(a) K',p, \, =", Q"
(b) K_9 T)Q (P9 /\7 E+7 Q+

NA49 centrality: 5% for K*, @

10% for p, \, = ; 20% for Q

Andrea Dainese for NA57

Ref: M van Leeuwen, Nucl. Phys. A715 (2003) 161c
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)
QJE Freeze-out parameters:

BUny,

PEST My ARt
] - ~ z SN
multi- vs. singly strange particles "'
— 160 £ 10 {R~ T=140+8 MeV
> =] = Ex <p,>=0.391+0.016
Elso 2 v ~ x*/ndf=15.0/17
— S ¢ A -+ x’/ndf = 38.8/48
— fT_ e global
140 \% 10%;
Z [ =
T i _
= gl_ 10 3;*9
b g_2+
120 107
10 ©
110 1 b
(l) l0.5 l J1.5L | J2 l ‘2.5
100 . | m;-m, [GeV]

032 034 036 038 04 042 044

<B>

 Fit driven by singly strange particles

Fit to singly strange particles

» — and Q fit well with same parameters

Andrea Dainese for NA57
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% Longitudinal Dynamics:
-~ Rapidity Distributions

Pb-Pb, 0-53%

515*pT>0 =z ng>0 ; i i
Z C Zz. 0.9; N n oI
© 14 ~ o8k ‘$ !’i i = — _
s ol B Only K® and A deviate
b 08| ' significantly from flatness within
ol 05| our acceptance
6; 0.4 .
- 03 _ __Pb-Pb, 0-53%
4 ; 0.2 i— % E _'&-A-ts-‘-é-%-fi-kfg % - : A
2 | o1f * _‘___.%-ﬁ‘ ‘W ‘tm{i
0 1 2‘ [ \2-‘5\ L h:‘; [ \3-‘5I [ 2 0 1 2‘ [ \2{5\ || hs‘ [ \3-‘5\ [ 1 ] l , ] l : |
rapidity rapidity 2oz 3 e ity :E 3 3
Fitted with thermal model + longitudinal flow il N s o
(Bjorken) using T, ;, from blast-wave fit LW TN (O TV T
|::> iy rapidity rapidity
<BL> ~ <BD> - O .4 % 03 o % 03 Q+Q"
0.2 »ﬁ*‘*ﬁﬂi{b 0.2 ‘%"JF{PL _%"‘LLFJ{#
Schnedermann, Solfrank, Heinz, PRC48 (1993) 2462 , l L 53 L 4 . |2 i ?3 L]
_Mohanty and Alam, PRC68 (2003) 064903 medo  ¢eido
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AA1  Comparison NA57-NA49

QN5 BUBARESy e Rt

+ Different acceptances:
+ NAS7: ~ |y-y,.| <0.5

+ NA49: ~ |y-y_ | < 1.5

NA49, PRL93 (2004) 022302; PRC66 (2002) 054902; PLB538 (2002) 275; nucl-ex/0409004
Quark Matter 2005 - Budapest, August 4, 2005

Particle NA57
KO K+/-
K Gaussian 2 Gaussians
aon rms = 0.221 rms = 0.219
in NA57 acc. in NA57 acc.
A\ flat flat
K Gaussian Gaussian
0=0.83+0.22 | 0=0.95+0.05
= flat / not- 2 Gaussians
== sensitive Gaussian
Gaussian
Q flat / not- o =1.2+0.4
ﬁ sensitive o= 1'010'4

Andrea Dainese for NA57




5-11% 11-23% 23-40% 40-53%

g &' 0 &' T &'
%3.5 - } %3.5 = } %3.5 - : %3.5 = :
£ s $ S
‘ 1.5?— i 1.5%— i
osi:/ S 05%
e T e
rapidity rapidity rapidity
4 3 2 1 0
K§ 4|y, | 303+22 244+16 172409 94406 3.3+04
o) 0.61 £0.12 0.67+0.13 0.724+0.13 0.61+0.11 0.71 £0.34
X2 /ndf 1.2/4 2.4/3 5.2/4 1.9/5 2.4/4
" N eentr fidetige i1y o liffited degebtahy
Ng eentrgity tepgiidetice Ty ot iffited seiebtatice
X2 /ndf 2.6/4 2.4/4 1.14/3 1.18/4 7.0/5
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‘QQM Centrality dependence (ii

0-5% 5-11% 11-23% 23-40% 40-53%
3l
%‘ 0-5% 5-11% 11-23% 23-40% 40-53%
Z_ 53 - - : --
T2 % 0-5% 5-11% 11-23% 23-40% 40-53%
09¢
5 o258 E‘ : 0-11% 11-23% 23-53%
Z08F 08¢ = 8F = 8F =
, S FTovar £ oo | £ rove" |
i 07L Zo7[F ! 707 ! 0.7 - |
4 r = | = & | = E |
0.6F u ! » ' i ]
1.5 E 0.6— : 0.6 — : 0.6 — :
1 0.5¢ E = =S = ' = !
] - 05 | 0.5 | 0.5F |
0.4 & = C
' : = [ RS = ' E ]
0.3f = e[| e - | - |
& - 03[ ¥ 03[ | 03[ |
l 02f Tk : =B o =2 P8 Y s o *E :
0 gqf 021 | 0.2 TN 0.2 |
- C | = | = |
ot o01f | 0.1 : 0.1 et
oE L il | oE L il | N L T
2 3 4 2 3 4 2 3 4
rapidity rapidity rapidity

No centrality dependence in our limited acceptance
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'QJM Analysis of Negatives (h)

+ Negatives selected on the basis of track quality and impact param/"
cut (reject secondaries)

+ Residual contamination from weak-decays feed-down estimated from
Monte Carlo: smaller than 3% for most central collisions (even smaller
for less central)

+ negligible effect on R,

0.1

0.09
0.08 KO SIG- ALAM ASIG-

0.07
0.06
0.05
0.04

0.03
0.02

feed-down fraction

0.01

|
s Ak—-.._

r
\rnsEErEE ’gxf‘ |
i ESTTSTTS Y [’

4

1 2 3
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% Centrality (in)dependence of
correction weights

+ Corrections for acceptance and efficiency calculated by
embedding MC particles of given p; and y in real events, at

the level of hits
& - Kg
S h'

a
|

A AA

o

<weight>_ ., / <weight>_ ..
e
S ——
e
- e s
_.#._
———
—
e
+
s
_._

—
0
|
—

pr (GeVic)

Fig. 2. (colour online) Ratio of the average correction weights for a sample of central
events (0-10%) and a sample of peripheral events (30-55%), as a function of py and

of the particle species.
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% The Negative Cocktail at SPS

o5~ B0tory 1 cant

Pb-Pb 160 A GeV/c

&
g‘ B O = WASE _
fol 2P o PD-PD 160 A GeV/c_
2. T ¥ whAL 1000} identified
& ® oA &£l particles
wk «P w phALL > 2.91 <n < 3.51
E "yre B pNALT ¢ 0y
= O b = =
R — S o1} NA49 very
= P & ooql Preliminary
E * ayi & ool -
B E H = oo01f | TT, K-, o)
- i = 1e-041
1" = 7
"%.iﬂi"ﬁ Bie %05 1 15 2 25 3 35 4
plGeVic]
presented by C.Blume at Moriond, March 2005
1|:II bl tovabvenbwnnbonnlbonnbvvalbonnlnng
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3 R.. Comparisons: WA98

up.'ﬂ‘." - Bumpfst-;wgnﬁ

3) 2 sy = 17.3 GeV, 1-6% / 22-43%
I © h NA57
® K2 NA57
1.5 O n° WA98
53
23 ——
1| |[| e |
15
&y mﬁ]rﬁ:ﬁ]ﬁ:
0.5 %J
0 | |
0 > 4

WAQ98, EPJC23 (2002) 225
Andrea Dainese for NA57
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