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Physics motivation:

energy dependence
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Increasing with pr, may bend down
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Baryon/meson ratio at RHIC

Described by coalescense
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Rop at RHIC

Suppression of high pr particles

Described by jet-quenching

What is the energy dependence of these effects?
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J Data sets, centrality selection

Pb+Pb @ 158 GeV /nucleon beam energy, CERN-NA49.

.__.. — ]
—TOF :\ :._ Veto - Calorimeter

Ring - Calorimeter

Target MWTX()  MYTX(EN

a3.6m
Data sets from 1996: Data sets from 2000:
minimum-bias (406k) minimum-bias (340k)

10% most central (930k) 24% most central (3M)
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7 Data sets, centrality selection

Centrality selection with Veto Calorimeter (ZDC)
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FEreto/ EBeam (scaled to VENUS spectator energy)

Charged particle analysis: in (0-5)%, (12.5-23.5)%, (33.5-80)% centrality bins.
Neutral strange particle analysis: in (0-23.5)% centrality bin.
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7 Charged hadron analysis
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Rapidity domain: [—0.3, 0.7].

Uncorrected spectrum, (0-5)% 2.8 Qm<\o <pr<3.0 Qm<\o
Le+06 All charged particles =
+ e —
© 150
100000 -
120
« 10000 [ 0
Q @
= s 90
5 1000 - 0
100 |- 60
10 |- 30
i el _ _ I 0
0 1 5 3 4 5 1.2 H.wm 1.4 H..m 1.6 1.7
pr [GeVic] T [MIP units]
Good statistics. Tracking effi ciency > 95%. Ooog qmmo_c:o:
Effi cient fake track rejection.
Typ. mom. resolution: o(p) ~ 1074 T Smo_czo: 3 — 6%
: . " p2 Qm<\o yp- 0
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Charged hadron analysis
Preliminary high pr results

Corrected for:

[1 geometrical acceptance,
[] tracking effi ciency.

Not corrected for:

0 K= and 7T decay,

[1 feeddown.

—— systematic biases < 10%

Comparison with published spectra at low and medium p:
[1 A. Afanasiev et al (the NA49 collaboration): Phys. Rev., C66, 054902, 2002

[1 T. Anticic et al (the NA49 collaboration): Phys. Rev., C69, 024902, 2004
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Charged hadron analysis

Preliminary spectra (symbols) vs published spectra (solid lines).
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Comparison at (0-5)% centrality
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@ K? and A analysis

Neutral strange particles: identifi cation via decay topology.

4
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(Reconstruction of decay vertex, and invariant mass calculation.)

Rapidity domain: [—0.5,0.5].

300 0 D 80—
- Ks 30Gevic<p <34Gevic | £ [ /A 3.6GeVic<p <4.0GeVic
B L
Noo||
i = H?::ch
100 =
i L
0545 Mu.m " 0s5 . 1.2
m (1t 17) (GeV/c?) m (p* ) (GeV/c?)

Centrality: (0-23.5)%.
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Monotonic increase with pr and centrality at high pr.

Quark Matter 2005
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7 Hadron yield ratios | J.,@_
K /7 ratios.
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Monotonic increase with pr and centrality at high pr. Saturation at high pr?
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Yield ratio
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; Hadron yield ratios
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Energy dependence of baryon/meson ratios.

Energy dependence of baryon/meson ratio

Energy dependence of baryon/meson ratio

— (200 GeV)/(17.3 GeV) for p/m~ -©-

®

%, e%ﬁ +++ ++++
d

NA49 preliminary

pT [GeVic]

_ _ _ _ _ _ 4
| NA49,17.3GeV:p/m~ - .
| STAR, 624 GeV: p/m~ A | |
| PHENIX, 200 GeV: p/7m~ -©- .A_Y.+.++ | 3
- 1 o025
I &% 12 T

o
B ) 405}
Y +
B © mlg NA49 preliminary ]
- Dwo i | o5}
gu®

.Dm-J _ _ _ _ 0

0 0.5 1 1.5 2 2.5 3 3.5 0

Approxymately energy independent shape.
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Yield ratio
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Hadron yield ratios

Blast-wave model.

Baryon/meson (central)
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Solid curve: Blast-Wave (BW) paramerization of the combined data on m spectra and HBT,

fi tted simultaneously at low pr. At high pr: does not describe data.

BW: F. Retiere, M. A. Lisa: Phys. Rev., C70, 044907, 2004.
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Yield ratio
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Hadron yield ratios
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Blast-wave model.

Baryon/meson (central)

I I I I
NA49: A/K? =
. A
(KT+K—)/2

BW

v callll _ _

NA49 preliminary

Yield ratio
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Solid curve: Blast-Wave (BW) paramerization of the combined data on m spectra and HBT,

fi tted simultaneously at low pr. At high pr: does not describe data.

BW: F. Retiere, M. A. Lisa: Phys. Rev., C70, 044907, 2004.
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R p for identifi ed particles

Nuclear modifi cation factor (/- p).

Defined by:

N (Peripheral)  Yield(Central)
N(Central)  Yield(Peripheral)

Rep =

Here N can be either the calculated value of the number of binary
collisions, or the calculated value of the number of wounded

nucleons, in the given centrality range.
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R p (binary collisions scaling)
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R p for identifi ed particles

Energy dependence of R p.
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R p (binary collisions scaling)
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7 R p for identifi ed particles
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PQCD model.
_ _ _ _ 175 _ _ _ _
L rot4nT _ (0-5)%  KT4 K~ (0=-5)%
| NA4Y: T e 4 L. NAO: =" @3 5-80)% ™
. (0-5)% |
_ NA4D: D, B3 5—s0yos A — 5
N < 125
B MRbLT 1 4T
[7)]
+++.+. /._+- —— 5 1| Illii ++ N
- & -1 @ e ~
e b 13 u - -
T - (&)
— AA - > l‘
A 2 0.75 |-
1lnillll[..*/ |+| s
- A —_ -
l>>> IIIII o 05
| -
0.25 b
| | | | 0 | | | |
0 1 2 3 4 0 1 2 3 4
pr [GeVic] pr [GeVic]

Dashed line: pQCD calculation. X.-N. Wang: Phys. Lett., B595, 165-170, 2004.

Seems to describe the experimental R p curves well.
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Yield ratio
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7 R p for identifi ed particles
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; Summary
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(1 First NA49 results on yields at 2GeV /¢ < pr < 4.5GeV /c, around midrapidity.

[1 Monotonic increase of baryon/meson and Kaon/pion ratios with centrality and p.
[1 The pr shape of baryon/meson ratio is approximately energy independent.

[1 The blast-wave model seems not to describe baryon/meson ratios at high pr.

[1 Inthe R p curves, no Cronin enhancement observed for mesons, with binary collisions

scaling.

[1 Strong energy dependence at high p7, both with binary collisions and wounded nucleon

scaling.

[1 The R p factors, using wounded nucleon scaling, show no remarkable energy
dependence at low p7. This was also pointed out in Phys. Rev. Lett., 94, 082304, 2005 by
PHOBOS collaboration, for unidentifi ed particles.

[1 The pQCD model do describe the R p-s correctly, however the baryon/meson prediction is

far from experiment below 4GeV /c transverse momentum.
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Backup slides

Entries

Centrality bins defi ned by: % of total inelastic cross section (7.15mb).
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Centrality selection with Veto Calorimeter (ZDC)
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FEreto/ EBeam (scaled to VENUS spectator energy)

Ny (wounded nucleons), N (number of collisions) calculated by VENUS

+ empiric Veto Calorimeter energy distribution.
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7 Backup slides

Consistency check with NA57 Consistency check with NA57
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Empty symbols: NA57 preliminary.
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